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oil.  soil;  eIso  Ger. 

eu.  as  in  beutfl 

her,  over:  also  Fr.  *,  as  in  de;  tu. 
as  in  m%f;  and'o^o,  as  in  hoeuf, 
coeur;   Ger.  3    (or  oe),  as   in 
oionomif. 
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roo    fool,   rule 
row  allow,  bowsprit 

befall,  slope 
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satisfy,  sauce 
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show,  sure 
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off,  trough 
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thick,  thin 

gas,  get 
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father,  thither 

L.:. 

anguish,  guava 
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mule,  use 

hat,  hot 
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fi     but.  us 

Ger.  eh,  as  id  nkht,  wacht 
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p«n,  pui 
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between  u  and  «,  a 

Miller 

s  in  Fr.  fur,  Ger 

file,  ice 

him.  it 
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of,  very 

between  e  and  i,  mostly  in  Oriental 
final  syllables,  as,  Ferid-ud-din 
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(consonantal)  yes. 

young 

gem,  genius 

z 

pleasant  rose 

ouaint.  quite 

zh 

anire,  pleasure 

Fr.  nasal  m  or  «,  as  in  embonpoua, 
J*an,  tempi 

'  (prime).  '  (secondar?)  accents,  to  indicate 
syllabic  stress 
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Potts'tovn,  Pa.,  borough,  Montgomery 
County-  on  the  Schuylkill  River,  and 
on  the  Pennsylvania  and  Philadelphia 
fr  R.  R-R.'s;  35  miles  northwest  of 
Philadelphia.  It  was  laid  out  as  a 
town  in  1753,  and  was  at  first  named 
Pottagrove;  in  1815  it  was  incorporated  as  a 
borough  and  named  Pottstown;  rhe  size  of  the 
borDugh  waf  increased  in  1888.  It  is  the  trade 
centre  of  a  fertile  agriculCura!  region ;  and  there 
is  also  a  considerable  amount  of  mineral  wealth 
in  the  vicinity.  The  borough  is  noted  for  its 
manufactures  of  iron  and  steel;  it  contains  rolt- 
ing  mills,  blast  furnaces,  steel  mills,  bridge 
works,  boiler  works,  nail  factories  and  manu- 
factories of  ag^cultiiral  implements,  also  cigar 
factories,  carriage  works,  planing  mills,  and 
creameries.  It  nas  a  public  high  school  aad 
school  library,  and  is  also  the  seat  of  the  Potts- 
town Business  College,  and  of  the  Hill  School, 
a  private  non-seciarian  secondary  school  for 
boys.    Pop.  (1910)  15,599. 


_  .  ..  ,  ..  _  ._i  the  Pennsylvania,  the  Le- 
high v..  and  the  Philadelphia  &  R.,  and  the 
Central  of  N.  1.  R.R.'s ;  75  miles  northwest  of 
Philadelphia.  It  was  first  settled  in  1800.  was 
incorporated  'ti  1828,  and  made  the  county-seat 
in  1851.  It  is  situated  anxing  the  Schuylkill 
anthracite  co'tl  fields,  and  is  one  of  the  most 
important  mining  centres  and  shining  points 
of  the  regio...  lis  manufacturing  mterests  are 
also  of  impor'-.nce;  they  include  Steel  mills, 
blast- fumace< .  rolling  mills,  and  foundries; 
also  planing  mills,  cotton- velvet,  and  silk  mills. 
It  was  in  FottEville  that  anthracite  coal  was 
first  successfidly  used  in  smeltitig  iron  ore. 
Among  its  more  important  buildings  are  the 
couoU'  court-house  and  jail,  a  public  hospital 
and  the  Pottsville  Athenjetim.  The  Atlietueum 
contains  a  library,  and  the  borough  also  has  a 
fiublic  school  library  and  ihe  county  law  library. 
There  are  a  public  high  school,  two  Roman 
Catholic  parish  schools.'  and  the  Commercial 
Union  Scho<^  The  chief  executive  officer  of 
the  borough  is  a  burgess,  who  holds  office  for 
three  years;  the  legislative  body  is  a  borough 
council,  which  also  nas  power  to  appoint  many 
of  the  city  officers;  ihe  city  auditor,  city  treas- 
urer and  the  school  directors  are  elected  by  the 
people.    Pop.  (1910J  20^36. 

Pottsville  Conglomerate,  the  name  by 
which  the  millstone-gril  at  the  base  of  the  coal 
measures  19  generally  known  in  Pennsylvania, 
because  h  has  its  greatest  development  at  Potts- 
ville, near  the  eastern  edsre  of  the  anthracite 
fields.  It  i?  there  more  than  a  thousand  feet 
thick,  but  toward  the  west  and  north  grows 
thinner.  The  rock  is  composed  of  sand  and 
pebblei,  chiefly  of  quarti,  giving  it  considerable 
hardness. 

Potvin.  pS-v3n.  Charles,  Belgian  author: 
b.  Mons,  Belgium,  2  Dec.  1818:  d  Ixelles  I 
March  1902.  He  was  educated  in  the  Catholic 
University  at  Louvain,  became  professor  of  na- 
tional literature  at  Brussels,  in  1883  conservator 
of  the  Wiertz  Museum  there,  and  in   1881  a 


member  of  the  Belgian  Academy.  He  was  edi- 
tor of  'I-a  Nation'  in  1850-3,  and  in  1862  be- 
came editor  of  the  'Revue  de  Bclgique.'  His 
writings  cwnprise  volumes  of  verse  and  criti- 
cism, including:  'Marbres  Antiques  el  Cra- 
yons Modemes'  {1862) ;  'Jacques  d'Artevelde' 
(1861);  'L'Histoire  des  Lettres  en  Belgique' 
(1882),  and  'UArt  Grec'    (1895). 

Pouched  Dog.     See  Dasyurs. 

Poughkeepsie,  p5-kTp'si,  N.  Y.,  city,  couo- 
ty-seat  of  Dutchess  County;  on  the  east  bank 
of  the  Hudson  River,  and  on  the  New  York 
C.  &  H.  R.  and  the  Central  N.  E.  R.R.'s;  about 
.vo  miles  nortli  of  New  York  city.  It  has  regu- 
lar steamer  connections  with  all  the  Hudson 
River  ports,  and  a  bridge  spanning  the  Hud- 
son at  this  point  connects  the  city  with  the 
West  Shore  Railroad  on  the  west  side  of  the 
river.  Electric  lines  connect  the  city  with  cities 
and  towns  on  both  sides  of  the  Hudson.  Part 
of  the  city  is  on  a  plateau  extending  back  from 
the  river,  and  part  of  it'  is  on  the  slope  to  the 

It  was  settled  about  1698  by  the  E>utch.  On 

the  same  site  there  had  been  an  Indian  village 
called  Apokeepsing,  meaning  "safe  harbor."  It 
was  the  capital  of  the  State  during  the  Revolu- 
tionary War.  The  State  convention  which  rati- 
fied the  National  Constitution  met  here  in  1788. 
Alexander  Hamilton  was  one  of  the  leading 
members  of  the  convention.  In  1799  the  vil- 
lage was  incorporated  and  in  1854  it  was  char- 
tered as  a  city.  The  cantilever  bridge,  which 
was  opened  in  1889,  cost  about  $5,oao,ooa  Its 
length  is  7,100  feet,  it  has  three  cantilevers, 
and  rests  on  six  massive  piers.  The  chief  in- 
dustrial establishments  are  foundries,  machine 
shops,  lumber  mills,  cooperages,  mowing  ma- 
chine works,  shoe  factory,  cigar  factories, 
patent  medicine  works,  breweries,  and  flour 
mills.  Two  miles  north  of  the  city  is  the  Hud- 
son River  State  Hospital  for  the  Insane,  and 
in  the  city  is  Saint  Barnabas  Hospital,  a  Home 
for  Old  Ladies,  Home  for  Old  Men.  and  a 
•Tome  for  the  Friendless.  East  of  the  citj;  is 
Vassar  College  (qv.).  The  educational  institti- 
tions  of  the  city  are  the  Eastman  Business  Col- 
lege, Berkely  School  for  boys,  Lyndon  Hall 
School  for  girls,  Riverview  Military  Academy, 
a  high  school,  public  and  parish  graded 
S'^hoois,  the  Adriance  Memorial  Library,  con- 
taining 2=.ooo  volumes,  and  the  libraries  con- 
nected with  several  of  the  schools.  The  Vas- 
sar Brothers  Institute  is  one  of  the  fine 
buildings  of  the  city.  College  Hill  Park  has 
an  area  of  100  acres.  There  are  several  fine 
chiifh  buildings.  The  revised  charter  of  1900 
pr-j'^ides  for  a  mayor,  who  holds  office  two 
years,  and  a  council.  The  city  owns  and  op- 
erates tW  waterworks.     Pop.  {1910)  24.936- 

Poultney,  polt'nl,  Vt.,  town.  Rutland 
County;  on  Ihc  Poultney  River,  and  Lake  St. 
Catherine,  and  on  the  Delaware  &  Hudson  rail- 
road. 18  miles  southwest  of  Rutland.  It  is  in 
an  agricultural  region ;  slate  is  quarried  in  the 
town  and  vicinity,  and  there  are  slate  manu- 
factures, a  foundry  and  machine  shops.  It  is 
iluated  in  a  picturesque  country  in  the  Green 
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POULTON  —  POULTRY 

Mountams,  the  lake  aSords  facilitiea  for  boatios  Tlie  characteristics  of  the  domestic  fowl  kre 

and  fishing;  consequently  the  town  has  became  as    follows:     Beak    heavy;    gullet    enlarged    to 

papular  as  a  summer  resort,  and  contains  sev-  fomi  a  crop;  small  Btomach;  gizzard  strong  to 

eral  hotels.     It  has  a  public  high  school  estab-  crush  hard  seed;  two  long  feet   (sxca)  adapted 

l^ed  in  1S87,  and  is  also  the  seat  of  the  Troy  to  scratching,  running  and  perching;  wings  not 

Conference  Academy,  a  coeducational  secondai;  suited  to   long  flight ;   gjegarious,   polygamous, 

schooL    Pop.  (igio)   IA74-  domestic  in  the  extreme;  prolific;  period  of  in- 

Pouhon.  powl'tdn,  Edw«n]  BagnaH,  Eng-  ""Nation  21  days;  young  covered  with  down  and 

lish    scientist:    b.    Reading,    BerluhiFe,    27   Jan.  able  to  run  about  as  soon  as  hatdied;  brave  in 

1856.     He  was  educaled  at  Oxford  and  was  de-  d^^^e;  flesh  and  eggs  prized  as  human  food, 

roonstrator  in  the  anatomical  department  of  the  .    Wwtor^—Fowls  are  the  oldest  of  our  domw- 

University  Museum  1877-9,  and  lecturer  in  nat-  f^ted  animals,  so  far  as  histonr  records.    The 

ural  science  at  Keble  College  1880-0,  as  well  as  "rliest    r«ord   is    to  be    found   in   a   Chinese 

,  at  Jesus  College   1880-8.     In  1889  he  became  a  cncyclopjedia  compiled  from  anc.ent  documen  ^ 

■  fellow  of  the  Royal  Society  and  since  1893  has  wl'^"  "  «?»  ^""^s  "«  creatures  of  the  west" 

been    university    professor    of    zoology    at    Ox-  Fowls  were  introduced  into  China  in  a  dynasty 

ford.     He  delivered  a  course  of  lectures  before  }■»??  y"rs  ac,  and  the  Chinese  considered  the 

the  Lowell  Institute,  Boston.  Mass.,  in  1894  on  ^^'^'^P  i^Kio"  as  their  source      ITiey  were  also 

<The  Meaning  and  Use  of  Colors  in  Animals.>  mentioned    by_  Aristophanes    between    4O0    and 

He  is  the  author  of   'The  Colors  of  Animals>  S")  B.C.,  and.  it  is  said,  are  figured  on  Babylo- 

(1890);     (Charles    Darwin    on    the    Theory    of  ""?   cjlmders   between   the   6th   and    7th    cen- 

Natural    Selection'     (1806)  tunes   ac     Alention   of   fowls   is   aUo   made   ni 

„     ,                         ,  ^''   .            the  writings  of  the  Greek  and  Roman  authors 

Poultry,  a  term  designating  collectively  all  Theognis,       Aristotle.       Diodorus,      ^schylus. 

birds  which  have  been  domesticated  for  their  piutarch,   Plato,  and   Pliny,  and  are  supposed 

flesh    or    eggs,    including    fowls,    ducks,    geese,  to  have  been  taken  into  the  British  Isles  by  the 

turkeys,    gumea    fowls,    peaoxks    and    pigeons.  Romans,  who  regarded  them  a^  sacred  to  Mars. 

The  word  "fowl"  once  included,  game-birds,  but  The   cock  has   in   all   ages  occupied   an   exalted 

now  applies  only  to  the  domestic  kinds  and  in-  po^nion    as    an    emblem    symbolizing    courage 

dudes   fowls,   turkeys,   guineas   and   aU   of   the  ^mong  the  ancient  Gauls  and  afterward  among 

great  family  Pkastamda.    Pheasants,  however,  ^he  /rench,  who  used  it  on  their  ensign  after 

belong   to   a   smaller   genus.   PAMwnw,   which  the    Revolution.     It    figures    also    in    the    Bible 

though  kept  in  captivity  are  not  readily  domes-  ^^^  has  been  used  in  Christian  art  to  symboliie 

*'<=''?d.-  .         ^.                       the  Resurrection.     At  the  present  day  it  is  re- 

Ongin.— The  common  fowl  which  makes  up  garded  as  a  herald  of  victory. 
the  largest  class  of  domestic  poultry  is  sup-  Exttnl  and  Importance  of  the  Poultry  In- 
posed  to  have  origmatcd  in  western  Asia.  Justry.—  Poultry  husbandry  is  an  old  art  and  a 
Darwin  believed  all  domestic  fowl  to  have  new  science,  for  it  is  only  within  the  present 
sprung  from  a  single  species,  the  jungle-cock  century  that  special  attention  has  been  given 
(Callus  boHttva},  which  still  is  found  in  the  [q  raising  poultry  as  a  commercial  enterprise; 
jungles  of  India  in  the  wild  state.  His  belie*  and  only  smce  about  1880  has  any  real  effort 
was  founded  upon  the  facts  that  G.  banktva  been  made  to  classify  the  information  on  the 
closely  resembled  the  black-breasted  red  game  subject  into  anything  like  a  science.  The  ex- 
of  to-day.  one  of  the  oldest  varieties  of  domes-  pUnation  of  this  advance  may  be  found  first  in 
tic  fowl  known ;  that  it  crosses  readily  with  the  the  fact  that  this  class  of  domestic  animals 
common  hen.  producing  fertile  offspring;  that  it  supply  human  food,  second  in  importance  and 
resembles  domestic  fowl  in  voice  and  action;  value  only  to  the  dairy  products.  The  egg 
that  it  is  readily  domesticated,  and  that  ac-  offers  the  most  digestible  form  of  meat  known, 
cording  to  his  observation  it  produced  fertile  and  one  which  can  be  cooked  in  the  greatest 
offspring  when  crossed  with  other  species  of  number  of  attractive  ways,  and  the  flesh  forms 
wildfowl,  and  that  sterile  offspring  resulted  when  an  article  of  diet  universally  prized.  The  sec- 
Other  wild  species  were  crossed  with  domestic  ond  reason  is  found  in  the  fact  that  poultry. 
fowl.  On  this  latter  point  it  is  believed  that  particularly  fowls  and  piRcons.  are  variable  and 
Darwin  was  in  error,  and  that  many  varieties  of  plastic  in  the  hands  of  the  breeder,  and  can  be 
common  fowl  have  descended  from  several  wild  rapidly  and  skilfully  made  to  acquire  new  forms 
species  and  their  crosses.  In  support  of  this  and  colors.  In  no  branch  of  animal  husbandry 
belief  it  is  known  lliat  several  domestic  varie-  have  so  striking  results  been  accomplished  as  in 
lies  bear  a  much  closer  resemblance  to  other  poultry-breeding.  Observe  the  large  number  of 
wild  species  than  they  do  to  G.  bankha.  The  varieties  at  the  present  time,  and  note  the  con- 
Oriental  games,  for  example,  resemble  G.  trast  between  the  mammoth  Brahma  weighing  12 
giganteui  much  more  closely  than  they  do  G.  pounds,  and  the  diminutive  Bantam  of  the  same 
bankiva;  indeed  the  C.  giganlcui  kept  in  domes-  name  weighing  20  ounces;  the  brilliantly  spangled 
tication  by  the  natives  of  the  Malay  Peninsula  Hamburg  and  the  sombre  Orpingtrni;  the  long 
at  the  present  time  are  so  like  the  Malay  breed  tail  of  the  Yokohama  and  the  cushion-lail  of 
of  our  domestic  fowl  that  they  might  be  con-  the  Cochin;  the  clean  close  feathering  of  the 
siderod  the  same.  Among  the  wild  fowl  now  Indian  game,  and  the  abundant  fluffy  feathering 
in  existence  which  may  have  contributed  largely  of  the  Asiatics ;  the  smooth  shanks  of  the  Ply- 
or  in  slight  degree  to  the  foundation  of  the  moutl:  Rock  and  the  feathered  shanks  of  the 
common  fowl  are  G.  bankiva  (or  G.  fcrru-  Langshan;  the  great  prolificacy  of  the  sprightly 
gmcuj)  from  southern  India  only;  G.  snnncralH.  Leghorn,  and  the  large  solid  muscle  of  the  un- 
foHnd  in  Hindustan;  G.  furcatui  from  Java;  G.  productive,  clumsy  IndiaA  game.  Also  note  tht 
stanieyi  from  Ceylon;  G.  gigantrus,  the  Kulm  great  variety  in  plumage  both  in  color  and  m 
fowl  of  the  Malay  Peninsula ;  and  others  not  so  fonn.  the  spangled,  laced,  penciled,  striped, 
well  known.  barred,  or  solid-colored  feathers,  ragged  m  the 


POULTRY 

frillies  and  downy  in  the  silky;  varieties  of  fowls  many  which  have  3,000  to  3.000  of  more,  beridet 
with  eyes  varying  in  color  from  black,  to  pearl,  broiler  and  squab-duck  establishments  which 
bay  or  gray ;  fowls  with  rose  combs,  leaf  comb,  turn  out  more  than  50,000  per  year.  Neverthe- 
single  or  pea  comb,  and  fowls  with  or  without  less,  out  of  62  Sute  agricultural  colleges  in 
beards  and  crests,  and  showing  in  their  plumage  the  United  SUtes  only  10  offered  m  1904  poultry 
every  color  of  the  spectrum.  Then  realize  that  instruction  in  any  form.  To  Cornell  University 
all  these  have  been  produced  within  the  history  is  dne  the  credit  of  giving  the  firet  "RV™ 
of  man  from  a  single  or  at  most  a  few  wild  course  of  poultry  rastruction  in  the  United 
species  of  jungle-fowl.  Moreover,  all  these  States,  which  occurred  m  the  wintfr  °l  'f9'- 
(more  than  100  varieties)  breed  true  with  a  At  Kingston,  R.  I.,  was  opened  m  18^  the  first 
potency  thai  is  remarkable.  poultry  school,  where  students  could  devote 
The  following  figures  show  the  recent  growth  several  weeks  (six)  to  the  study  of  poultn'. 
of  the  poultry  industry  in  the  United  States;  Of  the  agricultural  experiment  stations  in  the 
In  1879  the  number  of  «bamyard  fowl"  was  United  SUtes  only  six  have  made  any  adequate 
102,272,135;  in  1889,  258,87i,i25.  In  1879,  the  provision  for  mvestigaUon.  ,.  ,  „ 
product  was  456^0,916  doier^s  of  eggs;  in  FouUry  X^^.mj.- Successful  poultry  keep- 
1880,  819,722,916  dozens;  in  1899,  1.293318,144  ing  depends  upon  five  factors;, 
dozens.  In  1895  —  2,282,414  cases  of  30  dozen  First,  a  location  in  proximity  to  Kood  mar- 
eggs  each  were  received  in  New  York  city;  kets,  with  access  to  cheap  grain  and  having  a 
in  1896—2,594,894  cases;  in  1897,  2,751.833;  and  rich,  well  drained  soil,  temperate  climate,  and 
in  1898  —  2,709.880  cases.  In  1900  the  value  sheltered  situation.  ^  ,,  . 
of  poultry  in  the  United  States  was  $136^11377-  Second,  suiuble  buildings.  These  should  be 
The  value  of  eggs  in  one  year  was  $144,286^70.  warm  in  winter,  cool  in  summer,  light  and  dry- 
There  are  5,739,000  farms  in  the  United  States  at  all  times.  There  should  be  about  six  square 
containing  250,681,593  chickens,  ducks,  turkejs  feet  of  floor-space  per  hen,  six  to  eight  cubic 
and  geese  more  than  three  months  old,  or  4a  feet  of  air-space  to  each  pound  live  weight,  one 
head  of  fowls  to  each  farm,  worth  $70,000,000.  square  foot  of  glass  surface  to  twelve  Sf^are 
There  are  now  about  350,000,000  old  and  young  feet  of  floor  surface ;  and  each  hen  should  have 
chickens,  ducks,  geese,  turkeys  and  other  do-  from  ISO  to  200  square  feet  of  grass-covered 
mestic  fowls  on  American  farms  producing  yard.  Allow  six  to  eight  inches  perch  room 
yearly  for  market  $ISO/»ofloo  worth  of  poultry  for  small  breeds,  eight  to  ten  inches  for  medium 
and  $225,000,000  worth  of  eggs.  About  a  third  sired  breeds,  ten  to  twelve  raches  for  large  breeds. 
as  much  more  is  consumed  at  hcnne,  making  a  Every  house  should  have  a  dust-box  contaimng 
total  valuation  of  $50ivxx^doo.  sifted  coal-ashes  and  land  plaster ;  and  dark- 
ened nests,  one  foot  square,  and  six  inches  deep, 
s  raoDocED  IN  IHK  10  BEST  STATES.  xhlrd,  the  right  kind  of  food  skilfully  fed. 
D  at  10  c...  .(10,01^.707  Fowls  are  natural  grain  eaters,  great  insect 
"  lisc —  'S'oiijo?  hunters,  and  to  a  large  extent  grazers,  there- 
"  «.lc.'.'^.'  sIjisIj^i  f^'re  they  should  be  fed  a  good  variety  of 
"  9^gc'....  7.137,111  grains,  an  abundance  of  meat  and  plenty  of 
'^  lo.sc —  7.441.944  green  food.  The  fowl  not  having  teeth  must 
"  liic'"'  llSjolofij  ne  supplied  with  grit  for  grinding.  This  should 
""  include  both  cracked  oyster  shell,  and  hard, 
I   16.3  per  cent  of  all  cracked,  flinty  rock.    The  ration  best  suited  to 

^ ^ in  the  United  Stales,  egg-production  should  contain  digestible  nutri- 

being  greater  in  value  than  any  except  dairy  ents  in  a  ratio  of  one  pound  protein  to  about 

products,  including  milk,  butter  and  cheese,  and  five   pounds   carbo-hydrates,   and   should   be   so 

all  animals  sold  or  slaughtered.    The  poultry  and  fed  that  the  appetite  wiil  be  kept  good.    Fowls 

eggs  sold  in  the  United  States  in  one  year  is  should  become  neither  very  fat  nor  very  poor. 

worth  $189,731^70  more  than  the  wool  product  The  best  laying  hen  is  the  one  that  is  in  the 

The  poultry  and  egg  product  of  i8gq  exceeded  best  physical  vigor.     In  this  condition  she  will 

in  value  the  wheat  crop  of  a8  states  and  terri-  have  a  little  surplus  fat  in  her  body.     A  good 

tones.    The  eggs  marketed  in  one  year  in  the  ration  for  e^-production  is  to  feed  night  and 

United  States  are  of  more  money  value  than  all  morning  a  mixture  of  whole  grain,  consisting  of 

the  gold  and  silver  mined   in   a  year,  and   the  about  equal  parts  by  weight  of  corn,  wheat  and 

same  is  true  of  the  value  of  the  poultry  output  oats,   feeding   more   of   the   two   latter   in   pro- 

The  number  of  egm  produced  per  capita  are  203  portion  at  the  morning  meal  which  should  be 

,  valued  at  $1.89.    The  avera^  price  per  dozen  light,  only  enough  to  keep  the  fowls  busy.    At 

Hor  eggs  throughout  the  United   States  is   11.15  night   they   should   have   all   they   can   eat.     At 

(cents.     It  is   estimated   that   in   New   York   city  noon  feed  what  they  will  eat  up  clean  within  a 

_^the  average  egg  consumption  is  nearly  one  egg  few  minutes  of  a  meal  mixture  containing  equal 

per  day   for   each   inhabitant  parts  by  weight  of  wheat  bran,  wheat  middling"! 

More  than   50  poultry  papers  are  published  com  meal,  ground  oats  and  meat  scraps,  mixed 

in  the  United  States,  several  of  which  report  with    cooked    turnips    and    little    potatoes    and 

circulations   of  30,000   to   50,000  copies  to  each  about  five  per  cent  of  cut  clover  hay.     Skimmed 

issue.    In  addition  to  this  nearly  all  agricultural  milk  should  be  used  to  scald  this  teed  if  possi- 

and   live-stock   papers   conduct   poultry    depart-  b!e.     Plenty     of    water     and    fresh     v^etables 

ments.    In  order  to  hatch  the  billions  of  chickens  should  always  be  kept  accessible. 
produced  each  year  more  than  50  kinds  of  incu-  Fourth,    good    fowls    carefully   bred.     There 

bators  are  manufactured  in  the  United  States,  are  great  differences  between  varieties  of  fowls 

which  leads  all  nations  in  this  field  of  inventive  and  also  between  individuals  of  the  same  strain, 

skill.    In  1890  a  soo-hen  poultry  farm  was  an  It  has  been  found  by  trap-nest  records  that  s 

object  of  wonder,  but  now  there  are  thousands  hen  has  laid  251  eggs  per  year,  while  the  aver- 

of     poultry    plants     having     [.000    hem    and  age  of  a  good  many  flocks  laid  only  about  14O, 
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eggs  per  year,  and  so-eral  fowls  were  wholly  eyes.  The  Javas  have  small  single  combs,  and 
unproductive.  There  is  also  great  difference  ilie  Dominiques  a  rose  comb.  The  buff  Orping- 
in  the  rapidity  of  growth,  shape  of  body  and  tons  are  the  largest,  the  cock  weighing  loVi 
quality  of  tlesh  of  individuals.  Therefore  a  pounds,  the  hen  S'/i.  The  Plymouth  Rock  and 
rigid  selection  of  the  very  best  to  breed  from  Java  come  next  Ihc  cock  weighing  g</i,  the  hen 
7'A,  while  the  Wyandotte  and  Dominique  wciali, 
—  cock  SVi,  hen  6>A. 

The  barred  Plymouth  Rocks  are  perhaps  the 
rnost  popular  fowls  in  America.  Their  grigin, 
like  that  of  most  of  the  domestic  breeds,  is  dis- 
puted and  obscure.  They  were  first  brought  to 
public  notice  in  Massachusetts  in  1850  or 
Connecticut  in  i860,  and  are  thought  to  have 
should  be  practised.  It  will  pay  to  keep  pure-  ^""  ir^n"'n'I>,.f''°'"  *  ^"".T  ^.r,'"^'".  ""^ 
bred  chickens  because  they  are  more  uniform  i^w^""  ^°TTfv,  ""''  »'«  black  Java; 
jn   size,    shape   and    color,    which    makes    them    ^  W  '^    *"!"    '''=/=^""    "^ 

more  aitractive  to  sell,  more  alike  in  habits  and  l,S'?ll^£"r'"r  ^?"'"^u  bawk-colorcd  o^e 
diaracteristics,  and  this  will  result  in  greater  f,"'' k  f  p^  ".i^^S  l^  "  '"°"  ''u^'^u.^^i 
production  and  better  health.  Their  eggs  hatch  "^  ^.arred  Plymoulh  Rock  contains  the  blood 
more  satisfactorily  because  similar  in  size,  shape  *^'  several  varieties,  and  is  due  to  mans  good 
and  texture,  and  will  bring  higher  prices.  A  ?,™'f  '"  »?"f'"8  «!»"  »  ,happy  accidental  corn- 
good  working  rule  in  making  breeding  hens  is  bination  of  size,  form,  color  hardiness,  maternal 
to  allow  one  male  for  25  hens  of  the  Mediter-  Qnalilies  and  general  excellence  rarely  equaled, 
ranean  breeds;  one  male  to  15  or  20  hens  of  followed  up  by  a  systematic  effort  to  produce  the 
the  American  breeds;  one  male  to  8  to  10  of  particular  type  found  in  the  barred  Plymouth 
the  Asiatic  breeds.  The  proportion  will  vary,  Roek  and  which  up  to  that  time  was  possessed 
however,  according  to  the  power  of  individuals,  by  no  other  breed.  White  Plymouth  Rocks 
Fifth,  ability  to  hatch  and  rear  chickens,  originated  in  Maine  in  1870,  and  were  admitted 
To  grow  chickens  successfully  six  things  should  '°  ""e  'Standard'  m  t888.  They  are  said  to  be 
be  observedj— keep  them  warm,  dry,  clean,  busy  »  sp^rt  from  tlie  barred  Rocks.  That  a  white 
and  hungry,  and  keep  them  growing.  Feed  a  Leghorn  cross  was  used  m  their  development  Is 
ration  of  bread  and  milk  and  boiled  egg  for  the  a'sp  certam.  Buff  Plymouth  Rocks  were  admit- 
first  few  days,  then  add  a  mixture  of  se\'eral  t«*>  t°  '"«  'Standard'  in  1893.  Ihey  are  sup- 
small  or  cracked  grains,  including  hulled  oats,  Posed  to  be  the  result  of  a  cross  between  buflf 
wheat,  corn,  millet,  sorghum  seed,  Katir  corn  Cochin  and  barred  Rocks,  yet  good  authorities 
and  about  one  fifth  by  weight  of  the  best  meat  e'aim  that  they  have  no  Plymouth  Rock  blood 
scraps  with  plenty  of  skimmed  milk  to  drink.  i"»  their  makeup.  They  are  prolific,  grow  well. 
Varieties  of  fowil.— There  are  more  than  "ave  a  popular  color  and  are  gaming  rapidly  in 
no  varieties  of  domestic   fowl  that   breed  true    public   favor. 

and  are  well  known  in  tlie  United  States  at  the  Wyandottes  are  a  valuable  breed,  tlie  first 
present  time.  Of  these,  0  varieties,  including  variety  of  which  was  the  silver  Wyandotte,  which 
bantams,  are  recognized  by  the  American  Poul-  originated  in  1868  in  New  York  State  and  was 
try  Association  as  standard-bred.  In  addition  admitted  to  the  'Standard*  in  1883;  it  was  the 
to  these  many  well  established  varieties  exist  result  of  a  cross  between  silver  Scbrights  and 
in  other  countries.  All  the  standard-bred  fowls  buff  Shanghais,  or  silver- spangled  Hainburgs 
are  grouped  into  eleven  great  classes  by  the  and  dark  Brahmas  or  Cochins.  They  arc  small- 
official  poultry  publication,  'The  American  boned,  full-breasted,  plump,  meaty,  and  quick  to 
Standard  of  Perfection.*  This  classification  of  mature,  about  a  pound  tighter,  and  laying  smaller 
breeds  is  based  on  similarity'  of  characteristics,  eggs  than  Plymoulh  Rocks.  Golden  Wyan-. 
on  blood  relationship,  and  on  place  of  origin ;  dotles  originated  in  Wisconsin,  in  1881,  and 
American  Class.— This  is  the  largest  class  admitted  to  the  'Standard'  in  1888,  were  formed 
in  the 'Standard.'  It  has  five  breeds  divided  into  by  crossing  pea-comb  partridge  Cochins  and 
fourteen  varieties:  (i)  Barred  white  and  buff  single-comb  brown  Leghorns,  or  else  bv  crossing 
Plymouth  Rocks;  (2)  silver,  goldai,  white,  buff,  buff  Cochins  and  golden  Sebrighls.  The  while 
partridge,  black  and  silver-penciled  Wyandottes ;  Wyandotte  is  the  most  ^pular  variety  of  all  the 
(3)  black  and  mottled  Javas;  (4)  American  Wyandotte  family.  It  is  supposed  to  have  be- 
Dominiques;  (5)  Buff  Orpington.  With  the  gun  in  a  sport  from  the  silver  Wyandottes,  or  by 
exception  of  the  Orpington  the  whole  American  a  cross  between  silver  Wyandotte  and  rose-comb 
class  of  fowls  has  been  originated  in  the  United  white  Leghorn.  This  variety  is  3  close  rival  to 
States,  and  all  are  of  composite  blood,  and  com-  the  barred  Plymouth  Rock  for  first  place  as  the 
bine  to  a  high  degree  egg- producing,  flesh-mafc-  most  useful  fowl  in  America,  and  has  the  ad- 
ing  and  maternal  qualities.  They  are  medium  to  vantage  of  white  plumage,  which  is  important 
large  in  size,  compact  and  mealy,  extremely  for  market  poultry.  Black  Wyandottes  are  » 
hardy;  good  layers  of  medium-sized,  da"k  to  sport  from  the  silvers;  and  buff  Wyandottes  are 
light-brown  eggs;  careful  mothers;  fairly  active,    becoming   popular. 

Their  shanks  are  smooth  and  the  skin  is  yellow,  Asiatic  Class.— 1Vi\&  class  consists  of  three 
except  in  the  case  of  black  Wyandottes,  javas  breeds,  embracing  eight  varieties,  as  follows; 
which  have  dark  shanks,  and  Orpingtons  (i)  light  and  dark  Brahmas;  (2)  buff, partridge, 
which  have  white  shanks.  All  have  red  ear-  white  and  black  Cochins;  (3)  black  and  white 
lobes.  The  Plymouth  Rocks  all  have  medium  Langshans,  As  a  class  these  are  meat  fowls, 
sized  single  combs  and  rich  bay  eyes.  The  and  are  the  heaviest  fowls  known,  the  light 
Wyandottes  have  rose  combs  with  a  spike  fol-  Brahma  being  the  largest  cock,  12  pounds,  hen, 
lowing  the  shape  of  the  head,  and  bright  bay    10  pounds;  Cochin  cock,  11  pounds,  hen  iii; 
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Langshan,  cock,  lo;  hen,  ^.    They  are  rather  Minorc*s  probably  came  from  the  Islaml  t,l 

poor  laj'ers,  producing  small  to  medium  brown  Minorca    in   the    Mediterranean,    and    are   BUp- 

eggs     They  are  hardy,  excellent  mothers,  ai-  posed  to  have  descended  from  the  black  Spanish, 

though  inclined  to  be  too  broody,  and  of  kind  which  they  much  resemble,  although  larger  and 

disposition;  shanks  and  toes  heavily  feathered,  without   the   white   face.     They    were    imported 

skin   yellow,    heavily    feathered,    ear-lobes    red,  to  the  United  States  m   i88a     They  are  larger 

combs  medium,  single  in  Cochins  and  Langshana  tn?"  L<«hornB,  slower  to  mature,  and  are  con- 

and  pea-comb  in  Brahmas.    The  light  Brahma  is  spicuous   because   of  their  DriHiant,  green-black 

most  popular  as*  meat  fowl,  and  the  Cochin  for  P'"?^B«'  '"^8'=   «d  single  combs,  long  straight 

ija  .nd  .dmrtW    o  Ihe  'Standard'   ,„  1883.  ,^„,4  ,„  ^^^^  ^^  „^„     .fj'     ^        ^ 

TJcy   h,y  very   dark-Med   tm,   have  Mack  „„  „,„  j„,j      „^  V-shapol  combs,  and 

"VSS^.'S,  nS-™" late  and  pop-  "^S""''  '^  '"  "'  '^"'"  "  ""  ""'"' 

."Xfv?,,Sf.V.^e"Z^,?d'elv*S1bS  *f-»^S  "H'-.™.  »  .  Dnechfamll,, 


twelve  varieties,  and  are  more  wridely  distributed 


small,  active  and  prolific.  With  rose-combs  with 


thronghc.t  the^^world  than   any     thcr  family  r^^^.^XHli^Sirnp:' rd.    T^^e  V 

of     poultry.     Ihe     breeds     are:      (i)      Smgle-  ^^jj^y^    ^^^^    ^^^    mother,,    and    lay    small 

cornb   brov.-n,    rose-comb    brown,     smgle-comb  ^^^^               ^wo    breeds   are  recognized,    m 

whrtc,   rose-comb  white,  black,  buff    and  silver  ^j^^   vaffeties,- gold-spangled,   »ilve?-span^led, 

duck-wing    Leghorns;    (2)    mottled    Anconas;  jj^    silver  aiS   whSw   penciled,    and   black 

(3j  white  and  black  Minoreas;  (4)  blue  Anda-  Hamburgs,  and  Red-caps. 

Insians;  (O  black  Spanish.  As  a  class  they  Red-caps  are  .noted  for  their  beauty,  con- 
are  noted  for  iheir  activity  egg-p.roducing  and  „icuous  red  combs,  red  ear  lobes  and  spangled 
non-sitting  qual-ties  and  for  their,  early  ma-,  ptu^ge.  They  ar^  delicate  and  in  moat  re- 
tunty;  they  are  mMium  to  large  in  size,  the  |;,ec.s  resemble  Hamburgh. 
Minoreas  and  black  Spanish  weighing.- cock,  "  p,^^  Cfaw.-'lTlree  breeds:  (i)  Houdan; 
8  pounds,  hen  6/,;  blue  Andalusians,- cock  (2)  La  Fleche;  {3)  Creve-cMr;  This  clasi 
evi.  hen  5i^;  the  Leghorns  and  Anconas  should  ^e  described  as  composed  of  ornamental 
weigh  about,  6  pounds  for  c«:k  and  4J4  for  hen.  (able  fowls,  and  the  Houdan  te  the  only  variety 
Hens  of  this  class  lay  medium  to  large  pure  ^t  all  common  in  the  United  States,  fcr  as  a  rule 
white  eggs  and  are  poor  sitters  and  unreliable  they  do  not  prove  hardy  in  this  dimatd.  All 
mothers.  All  have  smooth  shanks  and  single  ^^^  f^^^^  j  j  ^f  medium-sized,  white 
combs  except  the  two  rose-combed  varieties ;  and  g„j  ^^  non-sitters.  All  have  large  crests, 
all  have  white  ear-lobes.  Tlio ugh  originally  ijght  skin  and  shanks,  alid  five  toes  on  each 
from  a  warm  country  about  the  Mediterranean,  fo^t 

and  although   they   have  large  combs  and  dose  EngKib  C/aw.— The  Dorkings,  white,  silver 

feathering,  they  prove    remarkably  hardy  and  ^„^  „„y,  arc,  first  of  all,  meat  fowls,  although 

prolic  in  northern  dimates.         _      _  ajso  lair  ;ayers  of  large  white  ejjKS.    They  are 

Among  Leghorns  the  brown  variety  is  perhaps  robust  in  form  and  compact  in  flesh.  In  the 
more  umtorm  in  t™  than  aiw  other,  but  not  so  United  States  Ihey  are  delicate,  the  fact  that 
uniform  in  color.  White  Leghorns  are  supposed  they  have  five  toes  is  a  disadvantage ;  and  the 
to  be  a  sport  from  one  of  the  other  Leghorns.  ™ie  skin  and  shanks  so  much  prized  on  all 
They  arc  larger  than  the  brown,  lay  larger  English  and  French  breeda  are  decidedly  oh- 
eggs  that  are  a  little  whiter,  and  are  the  most  jectionable  iti  the  United  States, 
popular  laying  fowl  m  the  world.  Black  Come  CJiMJ.— The  games  are  supposed  to  be 
Leghoma  are  a  variety  imported  from  Italy  in  the  oM«i  of  all  domestic  fowl.  They  were 
1873  and  admitted  to  the  'Standard'  in  1876.  originally  kept  for  fighting.  Now  they  are 
They  are  a  pure  variety  of  long  standing,  popular  lar^iy  bred  for  exhibition  purposes,  and  are 
in  England  and  Switzerland,  where  they  are  divided  into  two  families;  pit  games  and  ex- 
called  Italians,  but  tlieir  color  makes  them  un-  htbition  games.  All  are  brave  and  cruel.  Their 
popular  in  America.  Buff  Leghorns  are  gaining  flesh  is  extremely  solid  and  fine  grain,  and  their 
rapidly  in  favor,  hut  as  yet  the  variety  is  not  plumage  dose  and  scanty.  For  the  most  part 
thoroughly  fixed  as  to  type  or  color,  although  they  are  only  fair  layers  of  dull-white,  small  to 
it  is  recognized  by  the  'Standard'  and  has  made  medinm,  globular  eggs.  They  are  excellent 
great  progress.  Silver  duck-wing  Leghorns  are  mothers.  Every  -variety  of  exhibition  game  is 
little  bred,  and  are  kept  mostly  for  their  beaifty  represented  in  the  bantams.  The  followitm 
and  for  exhibition.  varieties  are  recognized  as  standard-bred :  blaCK- 

Black   Spanish   is   one   of   the   oldest   breeds  breasted  red,  brown  red,  golden  duck-wing,  sii- 

known,    and    derived    from    Spain.      Columella  ver    diick-wing,     red     pile,    white,    black,     and 

wrote  about   them   nearly   3.000  years   ago,   and  birchen. 

they  were  bred  pure  in  England  before  either  Five  varieties  are  grouped  as  Oriental  game=, 

Cochins  or  Brahmas.    Their  value  is  principally  containing    fo«r_  breeds    as    follows:    Cornish 

ornamental,  and  they  are  rather  delicate.  and    white,    Indian     same,   black-breasicd    red  , 
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Malay,  black  Sumatra,  black-breasted  red  Malay  te 

Uiitan.     The  characteristics  of  th^cl^^^     are  ^^^  constantly  incre«ing 

If  ^^  ^,'^^'   ^        ™    fi  M  ,  \     ^S  !^=Tt;J..  d^tnand  f""-  first-class  poultry  prodiicts,  both  in 

though  they  are   poor  fighters)    and  unsat.siac-  ^     ^            ^                 j  ^^,j^  ^^^    ^     ^l,^,     ^^^ 

toryiayng  qualities,  although  they  make  good  ^^^^    ,,^  production  of  either  of  these  commod- 

mothers;  all  have  yellow  skin  and  shanks.  -^.^^    -^    combined    with    pur^-bred    poultry    tne 

B^tams  olh€r  than  Cam«.-This  class  com-  d„^„  has  a  doubly  assured  and  considerably 

prises     16    varieties    grouped    under    7    breeds.  Increased  income 

namely:  golden  and  silver  Sebright;  wh.te  and  ^^ere  is  certainly  no  danger  of  over-stock- 
black  rose-cornbed  bantam;  whitc-booted  ban-  j„  y^^  rmrVn.  provided  the  quality  be  first 
tam:  light  and  dark  Brahma;  bufT  partridge,  ^,»^,  Statistics  prove  that  the  city  of  Greater 
white  and  black  Cochin;  black-tailed,  white  New  York  consumes  more  eggs  each  year  than 
and  black  Japanese ;  white-crested  white,  and  (he  entire  Empire  State  prodiKes,  The  two 
buff-laced  Polish,  and  many  other  varieties  not  states  of  New  York  and  Pennsylvania  consume 
•dmitted  10  the  'Standard.*  five  times  as  man-  eggs  as  they  produce.    The 

MtscellontOHi.—\mang     the      miscellaneous  importation    of   poultry    into    these    two    States 

breeds  not  otherwise  classified  there  are:  j,  e^^n  proportionately  larger  than  that  of  eggs. 

(l)   Silkies,  an  old  and  very  beautiful  breed  The   people   who   produce   the   choicest    poultry 

that    have    been    bred    wholly    without    natural  for  ,he  tables  of  the  more   fastidious   residents 

feathers,   but  with  a  beautiful   downy,   hair-hke  of  our  great  Eastern  cities  realize  prices  more 

coat  in  two  colors    black  and  white,     (a)   Friz-  than   double   the   average   price   of  the   average 

zles,  a  breed  that  has  its  entire  plumage  ruffled  poultry  products  marketed  in  those  same  cities, 

and   crumpled,   turning  m   umiatural   directions,  The  retail  price  of  strictly  first-class  eggs  dur- 

and  IS  kept  only  as  an  oddity.     {3)   Sultans,  a  ing   the   fall   and   winter   months   is   more   than 

very  beautiful   breed,   valuable  as  a   lawn   fowl,  three  times  the  average  summer  price  of  aver- 

They  resemble  Polish  in  most  respects,   except  age   eggs   in   those   same   markets.     There   is   a 

that   they   have    feathered    legs.     Russians,    Sii-  constant    demand    al    these    high    prices    for    » 

tnatras,    and    rumpless    fowls   are    also    in    this  product    that    can   be    guaranteed    strictly    first 

class  of  oddities  and  ornamentals.  class,  while  it  is  only  the  second-class  or  third- 

The  breeds  of  fowl  can  be  arbitrarily  classi-  class  products  that  are  at  any   time  a  drag  on 

fied  as  to  their  utility  characteristics,  as  follows:  the  market.     The  people  are  being  educated  to 

Bm  Gintrai  the  fact  that  there  is  a  vast  difference  between 

Bat  Uytn          Btrt  for  Unt           ■'V^  ,  fowls  of  the  same  age   for  table  purposes,  and 

^.tei             Jjl-tSSg?"""        S^nXnJ'"'"  that   even   fowls   of  the   same   variety   and   age 

HlDorcM               Brabmu                Rhodr   Island   Rcdi  vary  largely  in  quality  according  to  the  methods 

HoudiD*             L«  Fleche            OrptDpooM  by  which  they  have  been  fatted  and  dressed. 

Bnl  Uotkm       Peortrt  Ualhtri       Mml   Hariy 

WjrandottM            LcBboms                  Plymouih    Rods  rv.vKinnve  ™  citrv-rac 

Plymoulh    RoctaMinortu                  L.ghorn.  CONWTIOWS  OF  SUCCESS. 

Bnlrrau               Spaniih                  Wrandoite*  There  are  a  few  general  principles,  therefore, 

LmK  H»ri3                      Meit  Onuunmtal  that   he   who   hopes   to   succeed   m   the   poultry 

Dorldnn      -    Poliib               Black  Spujih  Sitkicc  business    should    become    familiar    with    before 

Spui*^            Hwibufgs        Su1ian>              Yokohin«»  embarking    largely    in     this     enterprise,     t.  He 

Biblioeraphy.—'Thi:   American    Standard   of  must   ever   bear    in   mind    that   to   acquire   the 

Perfection,'  published  by  the  American  Poultry  greatest  profit  he  must  produce  the  finest  qual- 

Association;   Robinson,    'Poultry   Craft':    Wat-  ity.    The   market   is   generally   glutted   with  the 

son,     'Farm     Poultry';     Tegetnieier,     'Poultry  lower   grades   of  poultry   and   eggs.     These  are 

Book'  ;    H.    W.    Collingwood,    <The    Business  supplied  at  an  actual   loss.     2.  He  must  decide 

Hen'  ;   Biggie,    'Biggie's   Poultry   Book'  ;   Har-  upon  some  one  branch  of  the  business  which  he 

rison  Wier,  'The  Poultry  Book,'  revised  by  W.  will  make   his   specialty,   and,   having  made  his 

G.  Johnson;  Wright,   'Wright's   Book  of  Poul-  decision,  he  must   push   that   line   to   the   limit, 

trv* :    Salmon,    'Diseases   of   Poultry';   Breche-  cultivating   only   as   accessory   the   other   minor 

Poules   et    Poulaillcrs'  ;    Baldamus,    'Das  branches   of  the   industry.     In   making  this 


Hausgefliigel'  ;  Farmers'  Bulletin  United  States  cision  he  must  give  careful  attention  to  his  own 

Department    of    Agriculture    No.    Si    ('Stand-  adaptability  to  his  chosen   branch   of  the  work, 

ard  Varieties   of   Chickens' 1  ;    No.  64    ('Ducks  considering  well  his  location  and  surroundings. 

and     Geese*);     No.     IT?     {'Squab     Raising');  his   proximity   to   market,   and   the   demands  of 

Circulars   No.  3  and  No.  5  o"    'Poultry  Dis-  that  market.    3.  He  must  be  prepared  to  apply 

eases';  and  Library  Bulletin  No.  18   ('Bibliog-  the  business  principles  of  the   business   man  to 

raphy    of    Poultry    literature').     Consult    also  the  poultry  industry.     He  must  apply  the  prin- 

the  publications  of  the   Experiment   Stations  at  ciples  of  industry,  thrift,  and  economy  in  poul- 

Ithaca,   N.  Y. :   Orono,  Maine ;   Geneva,   N.   Y. ;  try  production  with  the  same  energy  and  persist- 

Kingston,  R.  I.;  Amherst,  Mass.;  Morgantown,  ence     as     they     are     practised     in     our     great 

W  Va    and  Corvalis,  Ore.  manufactories.    In  fact,  be  becomes  a  manufac- 

James  E.  Rice,  turer,  converting  the  raw  materials  of  the  farm 

-fwij/an/   protestor  of  Poultry  Keeping,   Agri-  crops   into   those  finely  finished   products,   eg^^ 

Citlluro}  College,  Cornell  Uawersily.  and  poultry. 
Poultry   as   an   Industry.    The   information  nFTAiii  to  be  qbscbvcd 

of  the  present   article   will   be   given   under  the  ""'^^  ™  "^  obsebvcd. 

following    divisions:     (l)     The    demand:     (2)  Having  decided,  for  example,  that  egg  pro- 

condilions  of  success ;  (.1  )details  to  be  observed ;  duction  for  the  city  markets  shall  be  his  chief 

...  .•  ,   ,    ..  ...,-_■...  J   -.   i     m:..-  yp  jjjj  busi- 

constantly  in 
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view.    In  this  work  the  following  hints  will  be  (6)  Water.— Since,  an  egg  is  two  thirds  wa- 

usef:]l:  ter,    it   seems   useless   to   argue    for   a   constant 

I.  Selection  of  his  Variety.— He  must  keep  supply  of  pure,  fresh  water.  If  this  is  provided, 
but  one  variety,  so  that  his  eggs  may  be  as  a  hen  will  drink  20  times  a  day.  If  it  is  not 
nearly  uniform  in  color  and  size  as  possible,  supplied,  her  natural  thirst  will  compel  her  to 
Boston  calls  for  a  brown  egg;  New  York  pre-  drink  from  filthy  pools  wherever  she  caa  find 
fers  a  white  egg.  Each  city  will  pay  a  few  them,  even  from  the  cow  tracks  in  the  mud  of 
cents  per  dozen  more  for  eggs  of  its  favorite  the  barnyard.  Is  it  strange  that  fastidious  peo- 
color.  The  Asiatics  — Brahmas- and  Cochins—  pie  are  becoming  so  particular  as  to  specify  how 
and  the  Americans— Plymouth  Rocks  and  \Vy-  the  bens  that  produce  their  eggs  shall  be  sup- 
ardottes  —  produce  the  brown  eggs.  The  Med-  plied  with  food  and  water? 
iterrsnean  varieties  — Leghorns,  Minorcas,  and  3-  The  Separation  of  the  Sexei.—This  sub- 
Anconas  —  are  the  largest  producers  of  the  j'ect  is  attracting  much  atlentwn  of  late,  and 
white  eggs.  properly.  So  soon  as  the  cockerels  can  be  de- 
He  must,  however,  in  selecting  his  variety,  termined  from  the  pullets,  they  should  be  sepa- 
remember  that  the  Brahmas  and  Cochins  will  lated.  Both  sexes  develop  much  more  satisfac- 
produce  but  few  eggs  until  eight  months  old,  torily  when  kept  by  themselves.  The  cocks 
while  the  Plymouth  Rocks  will  lay  at  six  should  be  removed  from  the  yards  at  the  close 
months,  and  the  Wyandotles  and  Leghorns  at  of  the  breeding  season,  say  in  June,  not  to  re- 
five  months.  turn  until  January  or  February.     This  much  for 

If  he  intends  to  grow  his  own  young  stock  the  best  interests  of  the  fowls  themselves, 

he    must   provide   incubators   and   brooders    for  But    it    is    for    a    better    and    more    certain 

the    non-sitting    Mediterranean    varieties,    while  quality  of  the   eggs   that   we   urge  a  separation 

the   Asiatic   and   American   varieties   wi!!   hatch  of  the  sexes.     When  a  hen  chat  has  been  mated 

and  rear  their  own  young.  produces   an   egg,   that   egg  has   been   ferliliied 

He  must  also  calculate  on  building  warmer  at  a  certain  pomt  in   its  passage  down  the  ovi- 

and  more   comfortable  houses  for  the   Mediter-  duct.     From    the    moment   of    said    fertilizatbn 

raneans   than   will   be   necessary   for   the   close-  until  it  is  deposited  in  the  nest  —  under  normal 

fitting    rose-combs    of    the    Wyandottes    or    the  conditions    about    12   hours  —  the    heat    of    the 

small   pea-combs   of  most   of  the   Asiatics.     All  hen's   body   has  caused   the   process   of  incuba- 

the   Mediterranean   varieties   have   large   combs  tion  to  progress.     If  some  great  excitement  pre- 

and  pendulous  wattles,  veiy  susceptible  to  frost  vents  the  hen  from  depositing  the  egg  until  the 

The  Plymouth  Rocks,  with  their  medium  sized  next  day,   the   egg   shows   bloody   streaks.     We 

combs,   come  between  the  extremes   described,  have  known  eggs  to  be  thus  retained  by  the  hen 

in  this  particular.  for  60  hours,  so  that  at  the  lime  the  egg  was 

The  time  of  year  when  he  stocks  his  plant  laid  the  heart  beats  of  the  embryo  chick  could 

will  decide  whether  he  shall  start  by  purchasing  be  seen  with  the  naked  eye, 

e^s  for  hatching  or  shall  purchase   fowls   for  While   the   process   of   incubation   practically 

his  foundation.     If  he  begins  in  the  springy  and  ceases  as   soon   as   the   freshly-laid  egg   reaches 

is  equipped  with  incubators  tor  hatching  —  and  a   temperature    as    low    as   80°,    yet   succeeding 

few   now   depend    exclusively   on   the   hens    for  hens   coming   on   the   nest,   perhaps    several   01 

hatching  and  rearing  — then  he  will   start  more  them  the  same  day,  each  warm  that  fertile  e^ 

cheaply  by  purchasing  eggs  from  some   reliable  up   above  90*  and  the  process  of  incubation  is 

breeder   of   his   chosen   variety.     In   the-  fall   of  resumed.     Where  eggs  are  gathered  at  irregular 

the  year   it   is   best   to  start   by   buying   pullets  periods  —  too  often  only  'every  few  days"  —  it 

then  four  to  six  months  old  and  ready  to  begin  can  readily  be  seen  that  only  absolutely  infertile 

producing  eggs.  eggs,   those   laid   by   unmated   hens,   are   safely 

3.  Cart    of    the    Stock. — No    hen    can    be    a  fresh,   and   many  institutions,  and  even   private 

profitable  egg  producer  unless  she  is  kept  com-  families,   are    now    making   their   contracts    for 

fortable  and  happy.     More  poultry  plants  have  'virgin  eggs." 

been  wrecked  and  abandoned  because  of  neglect  On  the  other  hand,  eggs  that  are  absolutely 

in  caring  for  the  fowls  than  by  any  other  cause,  infertile  may  be  kept  in  almost  any  temperature 

The  questions  of  food  and  shelter  will  be  con-  without    spoiling.     We    have   placed    such    eggs 

sidered  under  those  headings,  so  we  shall  con-  in   an   incubator  and  kept   them  there  for  three 

tent  ourselves  here  with  merely  mentioning  two  weeks  at  a  temperature  above  roo°  all  the  timt 

items :  and  at  the  end  of  that  period  amateurs  could 

(o)   CUoHtinett. — TTie  hen  is  not  an   exact-  not  distinguish  them  from  fresh  eggs.     Only  the 

ing   tenant  but  she   ts  natnrally   rather   fastidi-  infertile  egg  will   bear  transportation   in  warm 

ous  about  some  things,  and  she  has  a  right  to  weather,  and  only  those  who  will  lake  care  to 

be.     She  must  have  her  bath,  and  that  bath  is  have  such  can  hope  to  realize  the  highest  prices. 

-"*  a  water  bath,  but  a  dust  bath  in  which  she  4,  Poultry    Dtseoses.^-This    subject    is    now 


can   wallow   occasionally   and    sift   her   feathers  very  properly  attracting  much 

fnll  of  fine  dust.    This  looks  to  be  dirty,  but  it  agricnltiiral  colleges.    All  desire  to  be  excused 

is    not;    simply    dusty.     Her    quarters,    further-  from  eating  the  eggs  of  a  diseased  hen.     One's 

more,   must  be   frequently   cleansed.     All   drop-  comfort   comes,  however,   in   the   fact   that  dis- 

pings   should   be    removed    from   the   dropping-  eased  hens  do  not  lay  many  eggs.     There  is  a 

board    at   least    once   each    week,    and    a    little  further   satisfaction   in   the   knowledge   that   the 

sweetening  of  the  surroundings  by  a  liquid  dis-  much-ta!ked-of   fowl  cholera   is   a   rare  disease. 

infectant     and     insecticide     is    most     advisable.  Only  a  very  few  well -authenticated  outbreaks  of 

Fresh    Straw   as    a    litter   for   the    floor    of   (he  this    disease    have    occurred    in    this    country. 

house  should  be  provided  oecasionsUy.  and  the  There  are  a  few  other  diseases  with  somewhat 

nests  —  the   receptacles   for  those   fresh   eggs  so  similar  symptoms  that   are  frequently   mistaken 

susceptible    to   any    taint  —  should    be    renewed  fbr  cholera. 

with  fresh  material   frequently,  (a)   Diarrhcea    and    Dysentery. — These    dis- 
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«as«s  are  both  usually  brought  on  by  neglect  in  Of  all   our  grains  we  esteem   oats  the  best 

the   matter  of   food  and   drink.     Pure   water   is  Fowls  do  not  take  so  kindly  to  oats  as  to  wheat 

one  of  tlie  first  essentials,  and  the  fowls  usually  which     we    rank    as    second.     Use    these    twc 

having   an   unnatural    thirst,   the   pure   water   is  grains    alternateiy.     Do    not    mix    yoor    grains, 

an  easy  medium  for  administering  some  of  (he  Give    them    something    different    each    time    if 

simple  remedies,  such  as  the  Douglass  mixture  possible.     Kaffir  corn   is   one  of  our   very  best 

or   a   Httle   carbolic    acid    in   the   water.     With  poultry   foods.     Sorghum   seed   and   broora-eom 

brooder  chicks   many  of  these   irregularities   of  seed    are    very    similar.     Buckwheat    and    sun- 

ths  bowels  are  caused  solely  by  extremes  of  heat  flower  seed  in  iiioderate  quantities  are  excellent. 

and  cold.     Chicks    under   three   weeks   old   will  Never  feed  more  grain  than  they  will  clean  up 

scarcely  endure  day  and  night  extremes  of  more  in  a  few  minutes,  unless  you  bury  it  among  the 

than  15  or  20  degrees  without  manifesting  bowel  litter  so  that  they  must  scratch  and  work  for  it. 

trouble,    however   carefully  they   may   be    fed.  Better  that  your  fowls  be  kept  slightly  hungry 

With  mature  fowls  in  confinement,  a  failure  on  and  in  working  condition  than  too  fat. 
the  part  of  the  attendant  to  provide  them  willi         There  is  not  so  much  necessity  for  soft  foods 

grit,  gravel,  oyster-shell,  and  broken  bone  is  a  as   most   people   imagine.     With   plenty   of   grit 

fruitful  cause  of  these  two  diseases.     Sour  and  to  do  the  grinding,  fowls  will  do  well  a  longer 

rancid    food    will    also    cause    diarrhcea,    while  time  on  the  grains  fed  whole  than  on  any  other 

fowls  nearly  fed  on  sound  grains  will  be  free  rations.    There  are,  however,  two  forms  of  the 

from  if.  grains  that  we  urge  to  be  used  freely,  namely, 

(b)    Roup. — This  is  by  far  the  most  com-  common  coarse  bran  constantly  in  boxes,  dry, 

mon  disease  to  which  our  domestic  fowls  are  where  the  fowls,  young  and  old,  can  get  all  they 

subject.    It  is  generally  considered  contagious,  wi"  eat  of  it,  and  ground  oats.    This  last  we 

but  the  most  careful  experimenters  have  failed  'i'^e  to  feed  mixed  with  bran  for  the  middle-of- 

to  identify  the  germ  or  to  inoculate  a  well  fowl  the-day  feed  — the  only  time  we  think  it  advis- 

from  a  diseased  one.    Still  wfc  advise  caution,  able  to  feed  soft,  wet  food, 
and  recommend  (liat  affected  birds  be  isolated.  (t)  The  Greens.— Tht  hen  at  liberty,  or  in 

Roup  being  simply  an  aggravated  cold  which  a  state  of  nature,  in  summer  consumes  a  large 

rapidly  takes  on  the  catarrhal  form,  prevention  qifantity    of    green,     succulent     food  —  clover, 

is   most   advisable.    Under    buildings   wc  shall  white  clover,  alfalfa,  lawn-grass,  plantain,  and  a 

urge    freedom    from    draughts    and    dampness,  score  of  other  forms  of  greenness  will  be  found 

which  are  the  most  prolific  causes.    The  bird  in  her  full  crop  as  she  comes  up  to  the  perch 

taken  in  the  early  stages,  kept  warm  and  dry,  at  night.    On  such  a  ration,  together  with  the 

fed  liberally,  and  the  throat  and  nasal  passages  grains   she  picks   up,  she  does  her  best  at  the 

sprayed  with  a  weak  solution   of  carbolic  acid  egg-basket,  or  puts  on  good  flesh  the  most  rap- 

or  an  emulsion  of  unrefined  petroleum,  will  gen-  idly.    This  should  teach  us,  therefore,  what  tf 

erally  recover.     If  he  gets  seriously  ill,  kill  and  supply  her  in  the  cold  weather  if  we  wish  he' 

bury  him,  to  do  then  the  work  of  summer.    We  must  sup 

5.  The  Kinds  of  Food.— This  is  a  subject  on  ply    these   green   things   to   her.  _  Cabbages  and 

which  volumes  eOuld  be  written.    In  brief,  since  mangel  wurtzels,  one  each  hung  in  her  pen,  arc 

analyses   show    that   the   egg  and   the   body   of  good.     Clover  and  alfalfa,  harvested  before  the 

the   young   bird   are   almost    identical,    we   may  stalks     have    become     woody,    cut     into    short 

conclude  that  the  food  that  is  best  for  egg  pro-  lengths,    steamed   or   wet   with   hot   water,   and 

duction  is  almost  the  best  also  for  the  growing  then  dried  out  in  part  with  the  bran  or  chopped 

fowl.     When   the   fowl   is   grown   and   is  about  oats  -~  this  is  the  most  dependable  of  all  gteen 

ready  to  be   fatted   for  market,  then  a  different  foods  in  winter, 
ration  is  best,  as  will  be  shown.  (t)    The  Meats.— "A^  full  as  an  egg  is  of 

For   either   the   growing   chick   or   the   egg-  meat"  is  an  dld-tirae  proverb.     The  while  of  an 

producing  hen,  in  addition  to  the  grits,  bone,  and  egg  is  largely  albumen,  and  this  is  best  supplied 

shell   already   referred   to,   the   best   results  are  to  the  laying  hen  in  some  form  of  meat.     The 

obtained  by  a  liberal  supply,  in  large  variety  of  hen  at  liberty  gets  many  a  bug  and  worm.     Tlie 

form,   of   the   three   following  classifications   of  hen   in   confinement   must   have   these   supplied 

food;  if  she  is  to  produce  eggs.     The  growing  and  fat- 

(a)   The     Grat'tiJ.— These     are     the     natural  tening  fowl  also  needs  the  meat  in  some  form. 

food  of  our  domestic  fowls.     They  grow  in  such  ■        Avoid  as   far  as  possible  the  meat-meals   of 

^  a  variety  in  this  country  that  there  is  no  excuse  the  trade,   of  uncertain   origin   and   quite   likely 

for    limiting   our    fowls    to   a    scanty    variety,  to   be  adulterated.    Use  the  coarse  granulated 

Many    erroneously    suppose    that    what    a    hen  beef-scraps  whose  contents  can  generally  be  dis- 

Sieks  up  first  is  best  for  her.    Throw  down  a  covered.     These,  having  been  prepared  by  Steam 

tw   handfuls   of  com,   wheat,   oats,  and   millet  cooking,  keep  well  in  any  climate.     Add  to  these 

to  a  buncli  of  fowls  and  the  corn  will  be  taken  an  abundant   supply  of  clean-cut  bone  and   the 

first,    the   others    in    the   order   named.     Notice  combination   is  cheaper,  richer,   and  belter  than 

that   this   is   in   the   order   of   the   size,   instinct  even  the  ground  bone  obtained  by  grinding  fresh 

teaching  them  to  take  first  that  of  which  they  bones  secured  from  the  butcher. 
can  get  the  most  in  the  shortest  time.     Now  the  (d)  Fattening   Fojvis. — Where   it   is   desired 

corn  is  the  grain  that  ordinarily  should  be  fed  to  quickly  fmish  either  young  or  old  birds   for 

the  most  sparingly.     It  is  so  ricli  in  the  carbon-  the   market,   the  crate-fattening  process  has  no 

aceous,   or   fat-making,   elements  that   it   is  nel-  equal.    Two    birds    are    confined    to    a    slatted 

titer  a  good  egg-maker  or  a  good  flesh -producer,  coop  two  feet  each  way,  and.  for  convenience  in 

To  feed  to  fowls  thin  in  flesh  or  to  feed   on  a  handling  the  droppings,  the  bottoms  are  slatted 

very  cold  evening,  to  enable  the  fowls  to  keep  also.     The   most   successful   food   h   some   skim 

up  their  temperature  through  a  long  night,  corn  milk  or  buttermilk,  thickened  to  the  cnnsisicncy 

is  best.  of  batter   with   finely  ground  and  sifted  jats, 
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Feed  in  a  small  trough  in  front  of  tlie  coop  all  house  and  will  give  them  a  very  limited  space 

the  t»rds  will  consume  in  20  minutes,  then  re-  overhead,   so   the   warmth   of   their  bodies   will 

move  the  trou^,  returning  it  clean  for  the  neict  not  be   scattered  but   will  be  retained  where  it 

feeding.     Some  give  an  occasional   feed  of  grit  will  keep  most  combs  from  freezing  in  the  cold- 

and  cot  bone  with  advantage.    Three  weeks  is  est  weather. 

as  long  as  birds  can  be  fed  by  this  method ;  in  Put  one  window  in  the  front  of  each  com- 
that  time  many  wilt  gain  40  per  cent  some  50  partment  Do  not  be  too  lavish  of  glass.  Itradi- 
per  cent.  The  improvement  m  the  quality  of  ates  the  heat  and  makes  the  house  cold  at  night. 
the  flesh  ia  as  noticeable  as  is  the  increase  in  A  window  2'/:  by  4^  feet  is  large  enough.  If 
quantity.  To  advance  a  cockerel  weighing  3|4  hung  on  hinges,  it  serves  as  a  door  through 
(founds  and  worth  10  cents  per  pound,  to  one  which  one  can  step  out  from  each  compartment 
weighing  S  pounds,  worth  15  cents  per  pound,  into  its  corresponding  yard  in  front.  A  small 
in  Aree  weeics,  at  a  food  cost  of  8  cents,  is  to  exit  hole,  8  x  14  inches,  in  the  front  for  the  use 
almost  double  one's  investment,  and  many  ^re  of  the  fowls  makes  sufficient  ventilation  in  win- 
doing  this  very  thing.  The  yellow-skinned  bird  ter.  In  April  the  glass  hinged  windows  may  be 
takes  on  a  quality  of  flesh  well  distributed  and  removed  and  replaced  until  November  or  later 
having  the  white  skin  and  white  flesh  so  much  with  wire- screening  doors. 
desired  by  epicures.  All  nest  boxes,  feed  boxes,  etc.,  should  be 

{e)  The  Secret  of  Successful  Feeding. — To  attached   to   the   front   and   sides   of   each   com- 

put  it  in  a  word,  it  is  variety.    Whether  feeding  partment,  t^  feet  above  tlie  floor,  so  as  to  leave 

for  eggs  or  for  growth,  your  aim  must  be  to  the  entire  floor  area  for  scratching  room  for  the 

have  the  fowl  consume  and  assimilate  the  largest  fowls. 

possible  quantity  of  food  and  then  convert  and  Each  compartment  being  laxia  feet,  and 
manufacture  this  into  eggs  or  flesh.  With  the  each  hen  requiring  a  floor  area  of  6  square  feet 
hen  as  with  the  dairy  cow,  the  individual  with  in  order  that  she  may  have  sufficient  room  for 
the  best  digestive  apparatus  is  the  one  you  can  healtliful  exercise,  it  will  be  readily  seen  that 
feed  most  profitably,  and  yoa  must  constantly  24  hens  is  the  proper  number  of  occupants  for 
cater  to  her  appetite;  when  she  gct.^  tired  of  each  compartment.  A  house  of  this  kind,  120 
one  thing,  have  something  else  more  appetizing  feet  long,  divided  into  10  compartments,  hold- 
to  tempt  her  to  Mt  moce  of  it.  ing  340  hens,  shonld  not  cost  more  than  $2M 
or  $1  per  hen.  Do  not  l)e  dchided  into  the  idea 
THB  KECEBSAXY  EQUipmiTT.  of   making   the   walls    double   and    stufling   the 

,  V  t, «r      1..          1       .      -    ■         .  space  between  with  straw  or  sawdust.    The  thin 

*1»>1  T^        t  (^^7    ^'™!f^    mfraated  „,,i     if  ^^^e  air-tigbt  as  directed,  are  better 

I«   „S!r  ?«  Jl     Tt^,  'if^".,!"^  comfortable.  ;„                ,^        j   and  the  house   will  be   dryer 

L,^ —J.*  '^i,''°j?^.'^''l''    *"^y  "<^fd  ".?*  be  and  more  wholesome. 

made  ,^rn,  w.h  artificial  heat,    Fow^swiU  en-  ib)  Incubators    and   Brooders.-BetKr    buy 

dure  intense  cold  .f  it  is  dry  cold.     Tfie.r  bodies  ^^^^  f,^  (hose  who  have  learned  how  to  make 

generate  enough  heat   if  Properly  conserved,  to  them.    There  are  a  dozen  good  incAators  on 

^      .T-n-j;:^     t^Ih^l^il/^!.  ir^^A  *^  «""•«'■    ^^^^^'^  the  one  that  seems  to 

perwd  — the  night  time.    In  the  day  they  should  you  simplest  and  best.    After  some  experience 

W,^^"wPF^-'■^"J«?,1?ii.l"'■"^^"1■,?^''''  ^^l,"  1'°"  ma/ learn  to  make  large  box  broodws  out 

blood  amilate  in  scratching  m  the  litter  on  the  ^f  discarded  piano  boxes   that  will   save  you 

floor  for  their  grain  ration  ^^^    ^             ^„d    give    greater    area    tor   the 

The  simplest  and  best  houses  we  feve  ever  ^^icks  than  the  briers  you   buy.    Those  of 

seen  are  12  fc.«^.  wide  and  of  any  length  desired  i^e  writer  are  5!^  ^  S>4  feet,  2  feet  high  at  the 

so  as  to  be  dmded  into  compartments  each  12  i,^^^^    ^  f^^j  '^j^  \^  the  frx,nt,  with  a  2x3 

feetsquare.    The  rear  posts  are  4/.  feet  high,  f„t  Window  in  thffront.    They  are  built  on  12- 

the  front  posts  rA  feet  high    the  rear  raf  er  9  j^i,     ,j„k  set  edgewise  for  "foundation,  thus 

fcet   long,    and   the   front    rafters   5   feet    long.  aHo^^rng  room  for  the  lamp-box  underneath  the 

Tills  makes  a  house  low  at  the  back  and  only  7  back.     When    chicks    no    longer   need    artificial 

t!,  .  f       Va    ''1'X°a^^        t     ■  ^u"  l^"'-    "le    heating    apparatus   may    be    removed 

about  two  thirds  of  the  distance  from  the  rear  ^^^  j^is  brooder  used  as  a  colony  house  for  the 

to  the  tront,                           .     u     .-       v       j  youngsters  until  cold  weather. 

When  the  rafters  are  set,  sheetmg  boards  are 

Fu'  °\  *^u    ^"^^  ,?°''  r'u^   lengthwise     Over  j^e  raoriT  op  the  ikdustby. 
these  the  best  quality  of  three-ply  tarred  paper 

is  placed,  running  from  the  ground  at  the  rear  This  must  depend  largely  upon  the  intelli- 

to  the  front  eaves.    This,  if  treated  to  a  coat  gence.  slt'l'-  energy,  and  location  of  the  operator. 

o(  hot  gas  tar,  twice  the  first  year  and  once  each  On  farms  the  cost  of  food  does  not  exceed  75 

vear  thereafter,  will   last   for  a   dozen  years  or  cents   per   hen   per   year.     Where   everything   is 

more,  and   it  will  be  a  house  ■atr-tight   at  the  bought,  in  most  localities  it  reed  not  exceed  $1 

badt."     The    front    and    ends    may    be    covered  per  hen.     It  is  a  poor  class  of  hens  that  caiinot 

with  finished  weather-boarding  and  painted,  but  be  made  to  average   120  eggs  each,  and  it  is  a 

if  so  the  ends  should  be  lined  with  the  tarred  poor   manager,   anywhere   east   of  the    MisM)uri 

paper.  River,  who  cannot  realize  2  cents  each  for  those 

Se  sure  that  the  house  is  only  4'-^  feet  high  eggs.  Deducting  food  cost  of  $[,  the  returns 
e  back.  Build  the  dropping-boards  i'A  feet  for  labor  and  investment  are  $140  per  hen. 
wide,  exactly  halt  way  between  the  floor  and  the  Many  are  averaging  180  eggs  per  hen  and  re- 
roof.  Use  2  X  4-inch  scantling,  flat  side  up,  and  ceiving  a'/i  cents  each  for  the  eggs,  which  brings 
running  lengthwise  of  the  house,  for  perches,  the  income  on  the  egg  business  up  to  $440  per 
These,  if  placed  6  inches  above  the  dropping-  hen. 

boards,  will  place  your  fowls  at  night  10  feet  The    best     ponlierers    are    combining    the 

distant  from  the  front  or  cold  portion  of  the  branches  of  the  industry  by  raising  pure-bred 
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1  irds  of  some  variety  popular  and  saleable. 
They  Bcll  most  of  their  surplus  eggs  for  hatching 
duriDK  February,  March,  April,  and  May,  the 
price  they  realize  varying  with  their  reputations, 
from  5  cents  to  so  cents  per  egg. 

Their  next  sales  are  from  the  cull  male  birds 
of  their  early  hatchings.  These  go  for  broilers, 
at  from  35  to  75  cents  each,  from  April  to  July. 
the  early  hatched  chicks,  at  one  pound  each, 
bring  more  than  those  three  times  as  large  but 
later,  in  the  Eastern  cities. 

The   early   hatched   pullels  hecorae   egg-pro- 
ducers by  August  and   September,  just  in   lime 
to  replace  the  hens  that  have  quit  laying  on  ac- 
count of  the  moulting.    The  choicest  of  both 
sexes  are   reserved   for  breeding,   show,  or  sale 
purposes,  and  bring  fancy  prices.     It  is  no   un- 
usual return  for  such  a  fancier  to  have  an  in- 
come of  from  $5  to  $10  for  every  hen  that  he 
starts  the  year  with,  before  that  year  closes. 
T.  E.  Orb, 
Secretary  of  the  American  Poultry  Association 
and   Superintendent   of   Poultry   at  the   Saint 
Louis  Exfosilion, 

Pounce  (a  corruption  of  pumice),  gum 
tandarach  or  some  other  substance  pounded  and 
•ifted  very  fine,  to  nth  on  paper  in  order  to  pre- 
vent inlc  from  spreading  on  it.  The  best  pounce 
for  this  purpose  is  ground  cuttlefish  bone. 
Pounce  is  also  the  term  applied  to  charcoal  dust 
enclosed  in  a  piece  of  muslin,  or  some  other 
Open  stuff,  to  be  passed  over  holes  pricked  in  a 
work,  in  order  to  mark  the  lines  or  designs  on 
paper,  silk,  etc.,  placed  underneath,  which  are  to 
be  afterward  finished  with  a  pen  and  ink.  a 
needle,  or  the  like;  or  to  any  other  coloring 
matter  prepared  and  used  in  a  similar  manner. 

Pound,  (i)  an  English  weight  of  two  differ- 
ent dencminations,  avoirdupois  and  troy.  Since 
18^  the  legal  original  standard  weight  in  Great 
Britain  and  her  colonies  has  been  the  imperial 
pound  avoirdupois,  a  cylindrical  mass  of  plat- 
inum, grooved  near  the  top  and  bearing  the 
mark  'P.  S.  1844  1  lb.,»  the  two  letters  P.  S. 
signifying  "Parliamentary  Standard."  The 
pound  troy  in  Great  Britain  is  defined  as  5.760 
grains  and  is  divided  into  iz  ounces,  being  used 
almost  entirely  for  measuring  bullion ;  the 
pound  avoirdupois  contains  7,otx)  grains,  divided 
into  16  ounces,  and  is  used  for  all  ordinary 
commodities.  The  imperial  standard  troy  pound 
constructed  in  1758  was  the  only  legal  original 
standard  weight  between  the  years  1824  and 
1856,  but  previous  to  these  years  certain  weights, 
both  troy  and  avoirdupois,  constructed  in  1858 
under  Queen  Elizabeth  had  been  the  standards. 
These  standards  were  not  very  accurately  con- 
structed, and  through  constant  use  became  worn, 
but  the  pound  avoirdupois  probably  contained  as 
n!uch  as  7,002  of  our  present  grains,  while  the 
pound  troy  weighed  3,759  grains.  In  the  United 
States  the  British  imperial  pound  avoirdupois 
has  been  copied  to  a  great  extent,  but  in  theory 
the  pound  avoirdupois  of  Elizabeth  is  legal  in 
this  country.  Edward  III.,  from  evidence  m  the 
jafficial  records,  made  the  pound  avoirdupois 
the  standard,  and  Elizabeth  probably  copied  her 
standard  from  his  s^-pound  weight,  although 
standards  had  existed  since  1497.  The  troy 
pound  derives  its  name  from  the  city  of  Troyes, 
where  it  was  used  as  the.  standard  of  weight  in 
the  fairs  held  in  that  city.  In  1497  it  was  made 
the  legal  weight  for  gold  and  silver  and  some 


authorities  claim  it  was  also  used  for  bread, 
being  known  as  the  "old  commercial  weight  of 
England,"  and  containing  7,600  grains.  This 
troy  pound  displaced  the  monetary  pound  which 
had  been  in  use  from  the  times  of  the  Saxons, 
and  which  contained  5400  or  5,420  grains  and 
was  divided  into  12  ounces  or  20  shillings.  At 
about  the  same  lime  the  merchant's  pound  con- 
taining 6,775  grains,  divided  into  15  ounces, 
came  into  considerable  use.  (2)  Pound  is  also 
the  highest  monetary  denomination  used  in, 
British  accounts,  being  equivalent  to  20  shillings 
or  240  pence,  and  originally  to  a  pound  weight' 
of  silver  (or  of  the  alloy  used).  In  the  use  of 
pound  as  designating  money,  the  epithet  ster- 
ling is  generally  affixed  to  discriminate  from  thA 
pound  weight  (See  Weights  and  Measures.) 
(3)  In  law,  an  enclosed  space  for  keeping  cattle 
which  have  strayed  on  another  man  s  ground. 
until  they  are  replevined  or  redeemed.  When 
cattle  are  put  into  pound  it  falls  to  the  jjerson 
impounding  them  to  feed  them,  but  he  is  en- 
titled to  charge  the  owner  of  the  cattle  the  cost 
of  keeping  (hem  in  settling  with  him  for  the 
amount  01  damages  to  be  paid.  In  England,  an 
attempt  to  release  from  a  pound  cattle  lawfully 
impounded  is  punishable  by  a  fine.  In  Scotland 
the  seizing  of  straj^  cattle  and  keeping  them  till 
damages  are  paid  is  called  poinding  of  cattle. 

Pound-net  FishmE,  any  fishing  which  it 
conducted  by  means  of  fixed  enclosures  of  con- 
siderable size  into  which  the  fish  are  led  by  suit- 
able guides,  and  within  which  they  are  confined 
by  appropriate  devices.  Under  this  head  will 
be  included  the  pound-nets  proper  and  trap-nets, 
""  well  as  the  simpler  forms  of  weirs,  which  to- 


,  gill-nets,  etc..  on  the  one  hand,  and  the 
small  fish -traps,  baskets  and  eel-pots  an  the 
other.  Devices  of  this  sort  are  employed  in 
the  prosecution  of  the  fisheries  in  many  parts  of 
the  world,  but  the  method,  although  not  orig- 
inating in  the  United  States,  has  here  been  more 
highly  elaborated  and  is  more  characteristic  of 
our  fisheries  than  elsewhere.  The  precise  form 
add  construction  of  pound-nets  varies  greatly 
in  different  localities,  owing  to  the  necessity  of 
adapting  it  to  local  conditions  of  bottom,  tides, 
currents,  the  kind  and  number  of  the  fish  sought, 
the  available  capital,  resourcefulness  of  the  fish- 

ii'eirs.—The  terms  weir  and  pound  in  con- 
nection with  the  fisheries  are  to  a  Rreat  extent 
used  interchangeably,  according  to  local  cus- 
tom. The  chief  distinction  between  a  weir  and 
a  pound-net  seems  to  lie  in  the  character  of  the 
enclosure  within  which  the  fish  arc  confined. 
In  the  former  litis  is  more  fixed  and  has  no  bot- 
tom which  can  be  lifted  ;  in  the  latter  the  pound 
is  a  netting  bag  which  can  be  raised  to  the  sur- 

The  most  primitive  apparatus  of  this  sort  in 
use  in  the  United  States  is  represented  by  the 
brush  weirs  employed  in  Ih;  herring  fisheries 
of  Maine  and  Canada,  These  consist  of  brush 
walls  constructed  in  the  following  manner: 
Stout  stakes  from  6  to  8  inches  in  dianwter  at 
the  butt,  and  20  to  35  feet  long,  according  to  the 
depth  of  the  water,  are  driven  into  the  bottom 
to  a  distance  of  about  6  feet  and  3  feet  apart 
Between  these  brush,  preferably  of  cedar  or 
spruce  for  the  bottom  course  is  woven  in  and 
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out  sod  bdd  tarniy  tn  place  by  srostller  stakes  guard  against  the  escape  of  uptivcs.    OwinK  lo 

placed  on   the  outside  and  bound   to  the   large  their  construction  the  most  effective  method  of 

body-stakes.    Toward  the  top  a  looser  construe-  fishing  these  weirs  is  by  drawing  a  seine  tlirongh 

tion  is  adopted  and  the  brush  is  placed  vertically,  them  and  thus  removing  the  catch  whenever  de- 

as  being  less  liable  to  be  carried  away  by  the  sirable  and  expedient     Usually  this  is  done  at 

current.    Sometimes  the  bru&h  is  constructed  in  low  water. 

sections  ashore  and  subsequently  attached  to  The  use  of  true  brush  weirs  is  almost  cn- 
slakes  driven  ia  the  proper  positions.  This  has  tirely  limited  to  the  waters  of  Pas samaq noddy 
the  advantage  that  the  brush  sections  can  be  Bay.  Where  weirs  are  employed  elsewhere  in 
removed  and  saved  at  the  close  of  the  fishing  the  United  States  their  walls  are  usually  con- 
season,  whereas  the  ordinary  weirs,  with  the  ex-  structed  in  whole  or  in  part  of  cotton-twine 
ception  of  such  brush  as  can  be  removed  from  netting.  In  the  salmon  fisheries  of  the  Penob- 
the  tops,  are  likely  to  be  totally'  destroyed  by  scot  River  and  Bay  a  form  of  weir  is  employed 
the  winter's  storms.  When  weirs  are  located  in  which  the  leader  or  run  and  the  wings  are' 
on  a  bottom  of  solid  rock  into  which  no  stakes  constructed  of  spruce  poles  and  alder  brush,  the 
can  be  driven,  recourse  is  had  to  the  construe-  second  and  third  pounds  of  netting  and  pro- 
tion  of  a  platform  of  solid  plank,  which  serves  vided  with  wooden  floors  so  placed  that  the 
a.i  a  bottom  to  which  the  poles  are  fastened,  fish  are  left  stranded  at  low  water  on  the  floor 
The  whole  is  heavily  weighted  and  held  in  place  of  the  third  or  fish  pound.  The  several  pounds 
by  loading  it  with  stones.  In  form  and  size  are  arranged  either  across  the  channel  or  paral- 
scarcely  two  weirs  are  alike,  but  each  is  adapted  lei  to  the  shore.  In  the  Kennebec  River  the  shad 
to  the  topography  o£  the  bottom  and  the  charac-  weirs  are,  with  the  exception  of  the  leader,  which 
ter  of  the  currents  to  which  it  is  related;  and  so  may  be  of  brush,  constructed  entirely  of  net- 
varied  are  they  that  each  is  known  to  the  local  ting,  and  they  have  no  floor  save  the  botlocn  of 
fishermen  by  a  ^ecific  name.  New  weirs  are  the  river.  They  are  fished  by  means  of  small 
constructed  each  spring,  and  the  fishermen  study  seiocfi.  In  a  few  places  laths  have  been  substi- 
with  great  care  the  arrangements  of  the  chau-  tuted  for  brush  in  the  construction  of  small 
Dels,  the  conformation  of  the  bottom,  the  set  and  weirs.  On  the  north  shore  of  Cape  Cod,  where 
force  of  the  currents  and  especially  the  road-  the  bottom  is  sandy  and  very  gently  shelving,  the 
ways  along  which  the  schools  of  herring  move,  leaders  are  often  half  a  mile  long  and  even  then 
locating  their  weirs  with  the  idea  of  intercepting  the  bottom  of  the  weirs  is  nearly  dry  at  low 
the  greatest  possible  number  of  fish.  The  water.  These  shallow-water  weirs  are  fished  in 
simplest  form  is  perhaps  the  tidal  weir,  so  a  unique  manner.  At  low  water  light  two- 
arranged  that  ^sh  can  eater  at  openings  through  wheeled  carts  are  driven  to  them  across  the 
which  the  water  flows  during  the  last  half  of  sands  and  the  fish  are  simply  shoveled  or  bailed 
the  flood  tide,  but  find  their  retreat  cut  off  during  into  them  and  carried  to  the  shore. 
the  last  half  of  the  ebbt  The  captured  fishes  Poundi, —  A  pound-net  in  the  more  restricted 
■re  left  stranded  at  low  water  and  can  be  gath-  sense  of  the  term  is  constructed  entirely  of  cord- 
ered  by  hand.  This  form  of  weir  has,  however,  age  netting,  supported  and  held  in  place  by 
been  practically  abandoned,  and  more  elaborate  stakes,  and  consists  of  three  essential  parts :  the 
structures  with  wings  and  leaders  adopted,  pound  or  bowl,  the  wings  and  the  leader.  The 
Tliesc  have  the  advantage  of  acting  all  through  pound  is  located  off-shore,  usually  in  from  two 
either  the  flood  or  the  ebb  tide  or  both.  Id  a  to  four  fathoms  of  water  and  consists  of  a  bag 
typical  weir  of  this  type  the  inner  enclosure  is  of  very  stout  netting  of  about  one  inch  mesh,  the 
more  or  less  circular  and  perhaps  loO  to  130  margin  of  which  is  supported  above  the  level 
feet  in  diameter,  with  a  mouth  about  15  feet  of  the  water  by  stout  upright  stakes  driven  into 
wide.  The  wings  are  of  similar  construction  the  bottom  at  suitable  intervals  which  vary  with 
and  about  ioo  to  150  feet  long,  diverging  from  the  character  of  the  ground  and  the  force  of  the 
the  entrance  of  the  weir  into  which  they  enter  waves  and  currents.  Where  the  bottom  is  rocky 
as  the  sides  of  a  wedge-shaped  passageway  lead-  further  security  is  found  by  the  attachment  of 
ing  to  an  interior  entrance  about  10  feet  wide,  anchored  guy  ropes  to  some  of  the  stakes.  The 
The  outer  ends  of  the  wings  are^  curved  or  only  opening  in  the  pound  is  the  slit-like  en- 
hooked  in  various  ways  in  order  to  direct  toward  trance,  usually  about  six  feet  across,  on  the  in- 
the  weir  any  fishes  swimming  in  their  direction,  shore  side.  At  this  point  the  walls  of  the  net 
Leaders  or  centre  fences  are  aha  walls  of  brush  are  carried  inward,  in  order  to  render  the  open- 
passing  from  the  shore  or  bar  to  a  point  be-  ing  less  conspicuous  from  the  inside,  and  are  sc 
tween  the  outer  books  of  the  wings.  They  may  arranged  that  by  means  of  suitable  ropes  thejr 
be  several  hundred  feet  long  and  are  arranged  may  be  used  to  close  the  opening  when  the  net 
at  various  angles  lo  the  weir  proper.  Among  the  is  drawn.  The  bottom  of  the  pound  is  spread 
fishermen  a  complete  weir,  with  all  the  parts  and  secured  by  means  of  ropes  which  pass 
just  described  and  of  more  or  less  symmetrical  through  loops  or  pulleys  near  the  bottom  of  the 
plan,  is  known  as  a  patent  weir;  but  very  often  stakes.  The  pound  varies  in  diameter  from  45 
the  conformation  of  the  shore  or  the  presence  of  to  go  feet  or  more,  and  in  shape  may  be  circular, 
a  bar  or  small  island  is  taken  advantage  of  and  heart-shaped,  rectangular  or  irregular,  accord- 
used  as  a  substitute  for  the  leader,  for  one  or  ing  to  local  custom  and  circumstances.  Some- 
both  of  the  wings,  or  for  a  part  of  the  wall  of  times  the  pound  is  divided  into  inner  and  outer 
the  enclosure,  in  order  to  lessen  the  labor  of  compartments,  in  which  case  the  former  is  the 
construction.  As  a  result  we  have  bar  weirs,  real  pound  in  which  the  fish  are  collected  and 
shore  weirs,  channel  weirs,  etc  Sometimes  a  retained ;  or  the  division  may  be  so  arranged  as 
trap-door  of  netting  is  so  placed  across  the  to  classify  the  contents,  as  in  the  case  of  the 
nioulh  of  the  weir  tnat  it  can  be  readily  raised  pound-nets  of  Delaware  Bay,  many  of  which 
by  pressure  from  without,  but  resists  a  push  segregate  the  king  crabs  in  slaked  enclosures, 
from  within,  thus  furnishing  an  additional  safe-  To  many  pound-nets  ia  also  appended  at  the  side 
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1  pocket  or  netting  bag  of  convenient  size  and  twine,    often    reinforced    by    slings    of    stout 

ahape  for  the  purpose  of  keeping  fish  alive  after  rt^e,    is    employed.    If    the   fisheries    are  spe- 

they  have  been  removed  Irom  the  pound,  when  cialized    and    only    a    particular    kind    of    fish, 

it  is  desirable  not  to  market  them  immediately.  as    whitefish,    shad   or    salmon,    is    desired,    the 

The  wings  are  vertical  fences  of  netting,  net  can  be  endowed  with  a  certain  selective 
diverging  from  the  entrance  to  the  pound  and  property  by  using  a  mesh  just  small  enough  to 
having  a  length  of  loo  feet  or  more.  The  ends  retain  that  kind,  while  permitting  the  escape  of 
directed  toward  the  shore  are  carried  toward  one  al!  of  smaller  size.  As  the  object  of  leaders  is 
another  in  the  form  of  a  semicircle,  but  leaving  to  intercept  the  moving  schools  of  fishes  and  to 
a  wide  opening  between  the  two  wings.  The  direct  them  toward  the  enclosure,  they  are  natu- 
netting  of  which  the  wings  are  constructed  is  rally  placed  in  such  positions  as  the  fiah- 
Itghter  than  that  forming  the  pound,  and  of  ermen's  knowledge  of  local  movements  and 
about  iW  inches  mesh.  It  is  soMJOrted  by  stakes  conditions  dictates.  They  may  begin  at  or 
and  reaches-  from  the  bottom  to  the  surface,  the  near  a  shore  or  at  the  edge  of  a  bar 
lower  border  being  weighted  with  a  heavy  chain,  and  their  length  varies  greatly  with  the 
The  exact  arrangement  of  the  wings  varies  end-  gentleness  or  abruptness  of  the  slope  of  the  bot- 
l-ssly;  sometimes  there  is  but  one;  sometimes  torn,  and  is  further  controlled  by  navigation  laws 
they  have  the  form  of  an  arrow-head ;  frequently  prohibiting  the  obstruction  of  channels.  Some- 
there  are  two  sets,  one  forming  the  inner  or  times  owing  to  local  topography  or  to  the  set 
smaller  "heart"  which  opens  directly  into  the  of  the  current  continuously  in  one  direction  the 
pound,  and  receives  the  open  apical  end  of  the  leader  is  arranged  with  an  opening  on  one  side 
outer  or  large  *heart."  But  whatever  their  form  only  so  that  fishes  swimming  in  but  one  direction 
they  are  designed  to  direct  the  fish  toward  the  are  taken.  When  located  in  tidal  waters,  how- 
mouth  of  the  pound,  and  to  present  as  many  ob-  ever,  they  usually  have  double  wings  and  open- 
stacles  as  possible  to  its  pas.sage  in  the  opposite  ings  so  that  they  operate  with  both  ebb  and  flow 
direction.  The  leader  is  simply  a  straight  fence  of  the  tide  and  are  effective  against  fishes  mov- 
of  netting  running  from  a  point  at  or  near  the  ing  both  up  and  down  the  shore.  Frequently 
shore  to  just  within  the  opening  between  the  when  the  bottom  slopes  very  gently,  and  the  fish 
wmgs.  It  is  made  of  lighter  cordage  and  much  are  known  to  move  diffusely  or  in  scattered 
larger  mesh  than  either  the  pound  or  wings  and  schools,  several  pound-nets  are  arranged  in 
lengths  of  heavy  chain  or  otlier  sinkers  attached  lines  or  series,  the  leader  of  one  beginning  at 
to  the  lower  margin  serve  to  keep  it  close  to  the  outer  end  of  the  pound  of  another.  On  the 
the  bottom,  the  upper  edge  being  supported  at  Atlantic  coast  pound-nets  are  generally  placed 
the  level  of  high  water  by  stakes.  singly  and  very  rarely  are  more  than  two  placed 

The  cordage  pound-net  is  capable  of  almost  on  a  line,  but  in  Lake  Erie  four  or  even  more 
unlimited  modification,  and  the  fishermen  have  may  be  arranged  in  a  series,  the  last  member  of 
shown  the  greatest  ingenuity  in  adapting  the  which  may  reach  far  otrt  into  the  lake  and  into 
principle  to  local  and  special  requirements.  Per-  deep  water.  Such  lines  must  be  extremely  ef- 
haps  the  most  perfect  and  efficient  form  has  been  fective  and  almost  completely  obstruct  the  pas- 
developed  on  the  Great  Lakes,  where  the  pounds  sage  of  larger  fish.  But  perhaps  the  greatest 
are  often  set  in  water  of  considerable  depth,  and  ingenuity  is  shown  in  the  methods  of  fastening 
the  bag  or  pound  proper  may  be  as  much  as  the  nets  to  the  bottom;  Usually  stout  stakes 
fifty  feet  or  even  more  deep,  with  the  entrance  of  oak  or  other  wood  arc  employed,  varying  in 
in  the  form  of  a  funnel  projecting  into  its  in-  number,  length  and  thickness  according  to  re- 
terior.  Size  and  shape  of  pound  and  wings  vary  quiremenls.  Where  the  bottom  is  of  mud,  clay 
with  the  conformation  of  the  ground,  kind  and  or  sand,  these  are  driven  in  by  use  of  a  pile- 
abundance  of  fish  and  direction  of  currents,  but  driver,  maul,  or  other  means,  for  about  six 
are  very  largely  governed  by  local  prejudices  feet,  more  or  less,  according  to  the  holding  qual- 
and  regulations,  or  by  the  amount  of  capital  ity  of  the  ground,  force  of  current,  etc.  When 
available.  The  siie  of  mesh  and  twine  in  pound,  the  bottom  is  soft  and  the  stakes  small  a  man 
wings  and  leader  also  varies  greatly,  being  con-  is  often  suspended  in  a  sling  from  the  top  and 
trolled  by  the  strength  of  the  currents,  the  the  stake  worked  into  the  ground  by  swinging 
amount  of  eel  grass,  marine  algK  and  flotsam  it  back  and  forth.  On  sandy  bottoms  suction- 
which  accumulates,  the  kinds  of  fishes  sought,  pump  and  force-pump  pile-drii-ers  are  sorae- 
and  sometimes  by  local  regulations  and  cus-  times  employed  for  driving  the  stakes.  Where 
toms  which  have  little  apparent  relation  to  the  bottom  is  very  stony  and  the  stakes  difficult 
the  natural  factors.  A  leader  constructed  of  to  drive  and  insecure  in  their  hold,  they  are 
netting  having  a  large  open  mesh  collects  less  often  supplemented  by  guy  ropes  attached  to 
floating  material  and  is  consequently  less  likely  anchors,  large  stones,  or  large  outlying  piles, 
to  be  carried  away  by  strong  currents  than  one  Anchored  nets  may  be  buoyed  up  by  floats  at- 
of  small  and  close  mesh,  and  is  almost  as  effect-  tached  along  the  upper  edge,  and  sometimes  be- 
ive  in  directing  fishes  into  the  wings  as  the  lat-  come  practically  floating  pound-nets.  Such  nets, 
ter.  In  the  wings  and  pound,  however,  and  which  are  in  use  on  the  coast  of  Maine,  are 
especially  in  the  latter,  the  mesh  must  be  suffi-  operated  by  a  complex  system  of  ropes.  At 
ciently  close  to  retain  the  valuable  kinds  of  places  on  the  coast  of  Maine  where  the  bottom 
nshes  in  the  blind  and  the  vigorous  dashes  for  is  of  solid  rock  it  becomes  necessary  to  attach 
freedom  which  follow  the  discovery  of  their  the  stakes  to  solid  plank  platforms  weighted  with 
imprisonment.      Generally    in    the    sea-fisheries  heavy  stones. 

everything,  from  herring,  or  even  bait-(ish  and  Trap-nets. —  Any  form  of  enclosure  employed 

squids,  to  bonitos  and  sturgeon,  is  desired;  and  in  the  capture  of  fish  may  be  called  a  trap,  and 

the  nets  must  be  stout  enough  to  withstand  the  trap-net  is  frequently  used  as  an   equivalent  of 

fierce   rushes   of   sharks   or   other   sea-monsters,  pound-net.     The  best   usage   of  the   tenn,   how- 

t>nsequently    a    small    mesh    of    very    stout  ever,    is    to    indicate    those    forms    of    pound- 
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nets  which  are  especially  adapted  to  deep  watere  ting  woifs  are  largely  employed  in  the  bays  and 

or   a   considerable    lidal    rise   and    fall   by   the  rivers  of  Maine,  on  the  north  shore  of  Cape 

attachment   to  the  upper  marBin   of    the  nets  Cod,  in  Narragansett   Bay,  parts  of  DclawMe 

of  floats  which  keep  il  always  level  with  the  and  Chesapeake  Bays,  Atbemarle  Sound  and  the 

surface.     When  surface- swimming  fish  only  are  Great   Lakes.      Of   true   pound-nets   a    few   are 

sought,  the  parts  which  correspond  to  the  leaders  found  on  the  coast  of  Maine,  a  great  many  in 

and  wings   of  pound-nels  frequently  hang  sus-  Vineyaitl  Sound  and  other  waters  south  of  Cape 

pended    above    the    bottom.      The   whole    is    of  Cod,  where  perhaps  the  most  important  pouud 

course  held  in  position  by  a  suitable  system  of  fisheries  of  the  country  exist,  some  large  ones 

ropes   anchors  and  moorings.    This  type  of  ap-  in  Long  Island  Sound  and  the  neighborhood  of 

paratus  is  an  approach  to  the  floating  gill-net,  New  York  harbor,  others  in  the  bays  and  even  on 

the  sets  of  which  are  often  arranged  in  the  form  the  ocean  front  of  New  Jersey,  in  Delaware  Bay 

of  leaders  and  enclosures.  and  a  very  large  number  in  Chesapeake  Bay  and 

Methods  of  Oferalion.—  The  method  of  fish-  theiowerpartsof  its  tributary  rivers.  The  south- 
ing and  caring  for  pound-nets  of  course  differs  ernmost  pomt  on  the  Atlantic  coast  at  which 
in  details  according  to  the  locality  and  size  of  pound-nets  are  employed  to  any  considerable  ex- 
the-  net  tides,  currents,  disposition  of  catch  and  tent  is  in  Albemarle  Sound.  In  the  fishenes 
numerous  other  factors,  but  is  essentially  the  of  the  Great  Lakes  and  especially  at  the  west- 
same  everywhere.  Usually  three  or  four  men  em  end  of  Lake  Erie  pound-nets  are  very  cxten- 
coiistitute  a  lishing-crew,  who  proceed  to  the  net  sively  employed.  On  the  Pacific  coast  they  have 
in  a  large  scow-like  boat.  The  first  operation  is  been  adopted  only  in  the  lower  waters  of  the 
to  loosen  the  bottom-Imes  which  keep  the  pound  Columbia  River,  where  they  have  now  almost 
distended.  This  is  done  successively  at  each  completely  superseded  the  old  form  of  wooden 
stake  around  the  entire  circumference  of  the  trap  in  the  salmon  fisheries.  It  will  be  ob- 
pound.  At  a  point  especially  designed  as  an  served  that  from  the  entire  Gulf  coast  and  the 
entrance  and  usually  situated  at  one  side  of  the  greater  part  of  the  southern  Atlantic  and  Pacific 
mouth  of  the  pound,  the  edge  of  the  net  is  then  coasts  of  the  United  States  pound-nets  are  prac- 
lowered  just  sufficiently  to  admit  the  boat,  and  tically  absent.  Several  years  ago  an  attempt 
immediately  after  its  entrance  is  again  rai^d.  was  made  to  use  pound-nets  on  the  coast  of 
The  mouth  of  the  pound  is  then  closed,  and  the  Texas,  but  the  frequent  tearing  of  the  nets  by 
men  begin  to  lift  the  net  and  pile  it  in  the  sharks,  large  gars,  etc.,  permitting  the  escape 
boat,  proceeding  slowly  forward,  so  that  the  of  the  contents,  led  to  their  abandonmenL  It  ia 
fish  are  crowded  into  a  continuously  diminishing  quite  probable,  however,  that  this  difficulty 
apace.  The  area  into  which  Ihey  are  finally  could  be  overcome  by  the  construction  of  weirs 
■bunted*  IB  frequently  constructed  of  stouter  of  galvanized -iron  wire-netting  and  that  their 
twine  in  order  to  wilhsland  the  strain  imposed  employment  in  southern  waters  in  the  vicinity  of 
upon  it  by  a  large  catch.  The  fish  are  then  large  cities  would  prove  extremely  profitable, 
bailed  out  with  dip-nets,  either  into  the  fishing  The  prevalence  of  severe  storms  during  the  win- 
boat  or  into  another  boat  which  has  been  sta-  ter  has  rendered  the  operation  of  pound-nets 
tioned  on  the  outside  of  the  net  or  Into  the  feasible  only  in  the  warmer  months  and  this  also 
pocket  at  the  side  of  the  pound.  Except  under  has  prevented  their  use  widely  in  the  South, 
special  circumstances,  as  when  the  fares  are  in  many  parts  of  which  facilities  for  preserva- 
very  small,  or  during  the  progress  of  severe  tion  and  rapid  transportation  of  fisb  are  lacking. 
storms,,  it  is  customary  to  fish  pound-nets  on  Ir  most  places  the  extreme  limits  of  the  fish- 
evcry  week-day,  preferably  at  low  water,  or  oc-  ing  season  are  the  months  of  April  aiid  Nov«n- 
casionaily,  when  flie  run  of  valuable  fish  is  un-  bcr,  and  even  within  this  period  the  nets  are 
usually  heavy,  even  twice  a  day.  sometimes   ciwnpletely   wrecked  by  storms;   and 

Placei  and  Scaja bj.— Notwithstanding  the  on  many  days  the  more  exposed  nets  are  quitt 
great  ingenuity  exercised,  pound-net  fishing  has  inaccessible  even  to  the  hardy  and  experienced 
certain  limitations.  These  devices  can  be  ef-  fishermen  who  operate  them. 
fective  only  in  the  comparatively  shallow  waters  Impnrta»ce,  Extent  and  Products. —  If  a  clas- 
in  the  proximity  of  shores  or  bars,  and  on  rela-  sificalion  of  the  fisheries  of  the  United  States  ac- 
tively smooth  bottoms,  though  the  former  difh-  carding  to  the  kind  of  apparatus  employed  were 
culty  has  been  somewhat  overcome  for  certain  made,  it  is  altogether  probable  that  those  con- 
dasses  of  fishes  by  the  invention  of  the  floating  ducted  by  means  of  pound-nets  and  weirs  would 
trap  and  the  latter  by  the  construction  of  arti-  rank  first  in  the  value  of  their  product.  While 
Acial  floors.  A  more  serious  obstacle  is  their  the  complete  data  for  an  estimate  of  thii  sort 
inability  to  withstand  the  beating  of  severe  are  not  available  the  great  importance  of  this 
storms  or  heavy  surf.  The  ideal  location  is  in  class  of  apparatus  may  be  appreciated  ^y  a 
a  sheltered  bay  or  estuary,  where  the  bottom  review  of  a  few  statistical  facts  relating  to 
slopes  gently  to  a  channel  washed  by  strong  some  of  the  fisheries  in  which  it  is  employed.  I 
tidal  currents  and  serving  as  a  roadway  for  For  the  shad  fishery,  one  of  the  most  important 
migrating  schools  of  valuable  fishes.  The  ah-  of  the  Atlantic  coast  rivers  and  hays,  the  latest 
sence  of  pound-nets  from  great  stretches  of  our  complete  statistics  published  cover  the  year  1896, 
coast  and  their  concentration  at  certain  favored  During  that  season  13,714.755  shad,  having  a 
points  is  due  more  to  these  factors  than  to  the  value  to  the  fishermen  of  $1,655^)00,  were  taken 
distribution  of  valuable  kinds  of  fishes.  A  very  by  all  kinds  of  apparatus.  Of  this  number  3,139,- 
brief  review  of  the  geographical  distribution  8.10,  valued  at  $361,632,  were  captured  in  the 
of  pounds  and  weirs  may  be  given.  Brush  weirs  3.810  pound-nets  set  especially  for  this  purpose, 
are  nearly  peculiar  to  the  fisheries  of  Maine  and  and  about  750.000  more  from  others  from  which 
in  the  typical  form  are  nearly  restricted  to  the  returns  were  received.  These  nets  were  valued  at 
capture  of  herring  on  both  the  Canadian  and  $464,062  and  3,076  persons  were  employed  in 
American  sides  of  Passamaqnoddy  Bay.     Net-  their  operation.    By  far  Uie  most  important  cen^ 
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tre  (or  this  fishery  is  looted  in  ChcHpeake  Bay  operation  of  the  larger  and  more  elaborate:  kindf 

and  its  tributaries,  which  yielded   from  pound-  of     pound-nets     requires     considerable     capital. 

nets  alone  about  one  fourth,  and  from  ali  kinds  Consequently  the  organization  of  the  owners  and 

of  apparatus  about  one  half  of  the  entire  prod-  their    financial    arrangements    differ    almost    as 

uct  of  the  United  Stales.    The  next  most  import-  widely   as    the   modifications   of   the   apparatus. 

ant  pound-net   shad   fishery  is   in   Pamlico   and  Naturally  the  fishermen  themselves  are  primarily 

Albemarle  Sounds,    Very  few  shad,  are  taken  coocemed  and  the  simplest  arrangement  is  that 

in  the  ocean-front  pounds  of  New  Jersey  and  in  which  several  combine,  as  in  the  brush-weir 

elsewhere,  but  considerable  numbers  in  the  river  fisheries  of  Maine,  and  together  supply  all  neces- 

weirs  of  Maine.      The  herring  used  in  the  sar-  sary  labor  and  capital  and  share  the  product. 

dine  factories  of  Maine  are  practically  all  yielded  Sometimes  small  stock  companies  are  so  formed. 

by  the  brush  weir  fisheries  of   Passamaquoddy  M  a  result  of  these  various  agreements,  many 

Bay,  covering  an  area  of  about  loo  square  miles,  curious  local  customs  and  practices  have  grown 

In  1895,  384  weira  were  located  in  these  waters  up,  often  having  all  the  force  of  written  laws 

and    supplied   the   canneries   in    the   vicinity   of  and,  indeed,  some  of  them  have  come  to  be  em- 

Eastport   with   47fl79   hogsheads   of   herring  of  bodied  in  the  actual  law.     Very  ojten  a  number 

1,000  pounds  each,  with  a  value  to  the  fishermen  of  pound-nels  located  at  widely  different  points 

of   ?5i9,84S-     Of   these   weirs   331    were   on    the  are  owned  by  a  wealthy  man  or  group  of  men, 

Canadian    and    53    on   the    American    side,    the  who   employ    on   regular    wages  local    foremen 

latter  valued  at  428,483,  operated  by  139  fisher-  and  fishing  crews,  arrange  for  the  disposal  of  the 

men,   and   yielding   9,683   hogsheads   of   herring  product    and    derive    handsome    incomes    from 

having  a  value  of  $15.13+     In  1892,  378  pound-  their    investment.     Of   lale   years    the   tendency 

nets,  valued  at  $z?6,8oo,  were  employed  in  the  toward  completer  organization  and  the  economy 

salmon   fisheries   of   the   lower   Columbia   River  of   operation   on   a   large   scale   has   led   to   the 

in  Oregon  and  Washington.    They  captured  that  formation  of  Jarge  slock  companies  with  abuii- 

year  8,788,685  pounds  of  salmon,  valued  at  $275,-  dant  capital.    Wherever  the  field  is  sufficiently 

059.     The  alewife  fisheries  of  the  Atlantic  coast  tempting,   as    in   the   Great    Lakes,    Chesapeake 

yielded   in    1896   more  than  60,000,000  alewivcs.  Bay,  .on  the  New  Jersey   coast,  and   elsewhere, 

valued  at  $460^00,  as  the  product  of  pound-nets  such   corporations  are  now   engaged  in   pound- 

and  weirs.  net  fishing.    They  own  many  pounds,  with  fleets 

A  few  figures  showing  the  value  of  tbe  ap-  of  boats,  including  steam  tugs,  and  employ  many 

paratus   at   some    of   the   chief   centres   of   the  men.     Such  companies  are  generally  financially 

pound-net   fisheries   will   be   further   instructive,  prosperous,   pay  large  dividends,   and   have  be- 

In  each  ease  the  figures  are  given  for  the  nets  come  powerful  influences  in  our  fisheries.     The 

and  weirs  alone  and  are  exclusive  of  valuations  profits  of  pound  and  weir  fishing  are  often  very 

of  boats  and  all  kinds  of  shore  property  and  aC'  grea^  but,  like  all  kinds  of  fishing,  are  subject 

cessory  apparatus.    Jn  189B  the  number  of  weirs  to  periodical  wax  and   wane,  the  result  of  un- 

and  pouads-nets  in  use  in  the   New  England  foreseen  and  imcontrollable  factors.    It  is  known 

States   was    1,096,   with   an   aggregate   value   of  that  some  of  the  largest  and  best  located  pound- 

$405,424.      The    Middle    States,    Maryland    and  nets  will  often  yield  from  $5,000  to  $7,000  net 

Virginia  employed  in  1897  no  less  than  2,491  profit  in  a  smgle  good  season,  and  some  of  the 

pound-nets,  trap-nets  and  weirs  valued  at  S^,-  companies    have   paid    annual    dividends    of   20 

lis.    The  number  of  the  same  class  of  apparatus  per  cent. 

in  use  in  Lake  Erie  in  1899  was  1,724,  valued  at  Legislation.— Vaiiovs  laws  have  been  passed 
$245,561.  In  the  lower  Columbia  River  region,  to  regulate  weir  and  pound-fishing.  Many  of 
the  only  locality  where  pound-nets  are  in  use  these  have  reference  to  the  obstruction  of  naviga- 
on  the  Pacific  coast,  the  figures  for  1895  are  423  ble  waters,  prohibiting  the  extension  of  nets 
pounds  and  traps,  worth  $309,675.  Leaving  out  into  channels  beyond  a  certain  distance,  or,  where 
of  consideration  vessels  and  b^ts,  which  are  long  lines  of  pound^nets  are  employed  on  shelv- 
employed  in  connection  with  all  kinds  of  ap-  ing  bottoms,  requiring  that  suitably  marked 
paratus,  the  value  of  pound-nels  and  weirs  ex-  gateways  for  the  passage  of  small  boats  be  left 
ceeded  that  of  any  other  single  class  of  fishing  at  proper  places.  Others  determine  the  length 
property  in  the  first  three  regions,  and  in  the  of  the  fishing  season,  relations,  and  responsibili- 
foutth  fell  below  that  of  seines  only.  In  the  ties  of  the  owners,  etc.  Frequently  the  fishing 
Saginaw  Bay  region  of  Lake  Huron  as  much  as  rights  along  a  shore  are  controlled  by  the  local 
three  fourths  of  the  product  of  the  fisheries  township  government,  and  privileges  are  rented 
comes  from  the  pound-nets  and  trap-iiels.  In  upon  the  payment  of  a  license  fee.  In  such  cases 
Massachusetts  in  1880,  when  the  poimd-nets  were  the  rights  cover  a  certain  specified  extent  of  shore, 
valued  at  $76,875,  they  produced  fish  having  an  and  the  length  of  the  leaders,  distance  between 
original  value  of  $210,000.  The  variety  of  fishes  pounds,  and  other  conditions  affecting  neighbor- 
taken  in  pound-nets  is  no  less  remarkable  than  ing  fishermen  are  r^ulated.  Shore  privileges 
the  quantity.  Among  the  most  important  are  arc  of  course  secured  from  the  owner  of  the 
salmon,  shad,  blucfish,  herring,  alewives.  Spanish  land.  Owing  to  an  apparent  correlation  be- 
mackerel,  mackerel,  boiiito,  seup,  weakfish  or  tween  the  introduction  rrf  pound-nets  and  a  local 
sqiieteague,  sea  bass,  tautog,  smelt,  cod,  flounder,  diminution  in  the  numbers  of  certain  shore 
striped  bass,  butterfish,  kingfish,  pompano,  stur-  fishes,  pound-nets  have  found  bitter  opponents 
geon,  whitefish,  perch,  pike-perch,  and  sheeps-  in  the  ranks  of  the  more  conservative  hand-line 
head,  besides  many  smaller  food-fishcs  and  the  fishermen,  anglers,  and  others  who  view  the 
various  kinds  used  for  bait  and  ground  up  for  pound-net  as  a  destructive  agency,  the  employ- 
fertilizer,  ment   of  which  transgresses  their  rights.    Con- 

Financial   Organisation  and   PrnHls. —  While  seqiicnfly  many  bills  have  been  introduced  into 

the  smaller  and  simpler  forms  of  weirs  may  be  State    legislatures   and   even   into  the    Federal 

built  at  very  slight  expense  the  construction  and  Congress  either  totally  prohibiting  or   greatly 
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restricting  the  use  of  pound-nets  in  waters  over  less  rudely  constructed  of  interwoven  brush 
which  these  bodies  have  jurisdiction.  While  were  employed  by  the  Indians,  chiefly  in 
some  of  the  less  drastic  of  these  measures  have  the  capture  of  herring,  before  the  ad- 
occasionally  become  laws,  prohibiting  the  use  of  vent  of  the  white  man.  They  were  early  adopted 
pound-nets  in  certain  bays,  channels,  and  other  by  the  Canadian  iishermen  and  were  introduced 
waters  of  limijed  area,  they  have  for  the  most  into  our  waters  from  Nova  Scotia  in  1820.  These 
part  been  defeated,  partly  through  the  activity  early  ones  were  of  small  size  and  of  the  half-tide 
of  the  powerful  interests  opposed  to  them,  but  type,  but  were  gradually  improved  in  plan  and 
chiefly  because  of  the  widespread  opinion  that  construction  and  increased  in  size  as  the  demand 
the  employment  of  the  most  effective  methods  in  for  smoked  herring  increased.  After  the  Civil 
the  fisheries  is  in  the  interests  o£  the  people  at  War  this  demand  declined  and  with  it  the  Maine 
large.  It  is  impossible  in  a  brief  article  to  dis-  weir  fisheries,  but  the  latter  have  regained  their 
cuss  adequately  this  question  and  the  charge  of  importance  with  the  growth  of  the  sardine  in- 
wasteful  destructiveness  which  has  been  made  dustry  since  i8?5.  Pound-nets  were  first  used  in 
against  the  pound-net  fisheries.  While  it  is  ap-  our  waters  in  Connecticut  in  [850  and  about  the 
parent  that  many  improvements  in  tlie  utilization  same  time  netting  began  to  be  employed  in  the 
of  the  products  of  these  and,  indeed,  of  nearly  weirs  of  Penobscot  Bay  and  the  double  form 
all  branches  of  our  fisheries,  are  possible  it  has  was  first  substituted  for  the  less  efficient  single 
never  been  proved  that  the  use  of  pound-nets  is  hook  type.  On  the  New  Jersey  coast  the  first 
really  detrimental  to  the  other  fisheries,  nor  that  pound-net  was  set  on  the  inner  shore  of  Sandy 
they  are  really  resiwnsible  for  the  lessened  Hook  in  1855,  and  20  years  later,  after  the 
abundance  of  certain  sea  fishes.  Wliile  a  discovery  of  their  importance  in  the  Spanish 
diminution  in  the  numbers  of  some  species  has  mackerel  fishery,  their  use  became  general  in 
been  largely  coincident  with  the  introduction  these  waters,  wherein  some  of  the  largest  and 
and  growth  of  pound-net  fishing  in  certain  most  lucrative  pound-nets  in  the  country  are 
regions  it  is  equally  evident  that  Other  species,  now  located.  Against  the  construction  of  a 
Buch  as  the  herring  and  scup,  have  become  more  pound-net  on  the  Virginia  shore  of  Chesapeake 
plentiful  during  the  same  period.  The  whole  Bay  in  1858  the  prejudices  of  the  local  fisher- 
subject  of  fluctuations  in  abundance  of  sea-  men  were  so  strong  that  it  was  removed  at  night 
fishes  is  an  exceedingly  cranplex  and  little  un-  and  carried  ashore  and  the  owner  was  forced  to 
derstood  one ;  but,  although  some  hold  a  contrary  remove  to  a  more  friendly  neighborhood.  How- 
winion,  the  general  belief  of  close  students  of  ever,  the  seed  was  sown  and  in  a  few  years  the 
the  sea-fisheries  and  of  marine  zoologists  is  that  rapid  introduction  of  pound-nets  into  thatr^ion 
man  is  a  factor  of  very  slight  importance  in  so  completely  revolutionized  the  fisheries  that 
relation  to  the  magnificent  scheme  of  oceanic  they  have  grown  from  almost  nothing  to  be 
life.  among  the  most  important  in  the  country.  Once 
History  and  Developmtnt  of  Pound-FUh-  established  at  these  important  points  pound-nets 
ing.—  The  essential  principal  of  the  weir  and  have  grown  rapidly  in  favor.  As  their  use  ex- 
pound-net, —  that  of  automatic  utilization  of  the  tended,  new  forms  and  modifications  have  ap- 
long-observed  habit  of  most  fishes  of  swimming  peared  and  they  have  been  adapted  to  an  ever 
for  a  time  straight  away  in  any  direction  toward  widening  variety  of  conditions  and  kinds  of 
which  they  have  been  turned  by  a  sufficient  ob-  fishes. 

alruction, —  is   cajiable   of   almost   indefinite   de-  Bibliography. —  Much  information  relating  to 

velopment  and  has  been  employed  by  many  peo-  all  phases  of  the  use  of  pound-nets  in  the  Amer- 

ples  for  long  periods.     All   that  is  necessary  is  jcan  fisheries  will  be  found  scattered  through  the 

to  utilize  the  materials  at  hand  and,  taking  into  'Annual  Reports'   of  the  United   States  Bureau 

consideration  the  habits  of  particular  fishes  and  of    Fisheries    and    of   the    commissions    of    the 

the  local  conditions,  to  construct  an  enclosure  of  various   States  in   which  these   fisheries   are  lo- 

such  a  form  that  the  fish  on  the  outside  are  in-  cated,  and  especially  in  the  'Fisheries  Industries 

sensibly  led  to  the  entrance  and  once  within  are  of  the  United  States'   (Washington  1884-7). 
induced  by  a  labyrinth  of  walls  to  circle  about  j   p^gcY  Moorz 

in  a  vain  attempt  to  discover  an  exit,  which  few  University  'of  Pennsylvania. 

succeed    in    finding.    In    many    tropical    coral  _       a.      r-T-  \r  

islands  large  numbers  of  fish«  are  imprisoned  PoundaL     See  Force  and  Mechanics 

by  the  receding  tide  in  natural  pools.    It  is  only         Pourbus,    poor-bus,    Frans,    The    Elder, 

a  step  from  the  utilization  of  these  by  the  na-  Flemish  painter :  b.  Bruges  1545 ;  d.  Antwerp  ig 

tives  to  their  improvement  by  opening  or  closing  SepL  1581.    He  was  a  pupil  of  his  father  Pielcr, 

passages  and  finally  to  the  artificial  construction  the  younger,  and  of  Frans  Florus,  and  became  a 

of    stone   enclosures   of   more   or   less   complex  free  master  of  tlie  Guild  of  St.  Luke  at  Antwerp 

form   and   often   with  leading   walls  and   wings  Jn  1564.     He  died  of  a  malignant  fever  caught  in 

closely  following  the  essential  plan  of  our  own  the  guard  house  of  the  civic  guard  of  which  he 

pound-nets.    All  stages  in  the  development  of  was  standard  bearer.  _  Hi.?  wife,  the  daughter  of 

these  stone  weirs  may  be  found   in   use  by  the  Frans    Florus,    married    Jordaens,    the    painter, 

natives  of  the  various  South  Sea  islands.     Bam-  after  the  death  of  Pourbus.     He  painted  histori- 

boo  is  excellently  adapted  to  the  construction  of  cal   subjects,  landscapes,  animals  and  portraits : 

weirs  and  is  much  employed  for  this  purpose  in  jn  Ihe  last  named  department  his  work  is  best 

Oriental  waters,  some  bamboo  weirs  of  exceed-  known.     Several    religious    subjects    are    tO_be 

ingly  ingenious  design  being  used  on  the  island  to"nd  ■"  the  cathedrals  of  Ghent  and  Toumai. 
of  Guam.     In  Europe  the  use  of  weirs  and  fixed  Pourbus,   Prans,  The   Younger,    Flemish 

nets   is   practically   unknown   and    indeed    is    in  painter:   b.  Antwerp   1570;  d.   Paris   Feb.   1622. 

most  countries  prohibited.    "Stake-nets"  are  still  *' ='  "'  •■'-  ^"'- -■  -'—'-' '-' 

used    to    some    extent    in    the    British    salmon 
fisheries.    In    North    America    weirs    more    or 
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Luke  in  1591.  After  1600  he  resided  at  Brussels,  name  of  his  brother-in-law,  whose  studio  be 
then  in  Italy  at  the  court  of  the  Duke  of  Mantua,  entered  as  pupil.  The  standard  landscape  of  his 
and  after  1610  was  court  painter  to  Henry  IV.  of  day  was  that  of  Claude  Lorraine,  but  Poussin 
France,  Of  the  latter  monarch  he  painted  sev-  was  not  so  conventiorally  classical  but  more 
tral  portraits,  also  he  painfed  Maria  de'  Medicis,  true  to  the  animalism  of  nature  than  his  great 
the  Louvre  portrait  of  the  queen  being  accounted  rival,  the  transparent  lucidity  of  whose  aerial 
his  greatest  work.  A  portrait  of  Catherine  de'  perspective  he  never  attained  to.  As  he  painted 
Medicis  from  his  hands  is  in  Madrid  His  por-  on  a  red  background  his  pictures  have  so  dark- 
trails  are  inferior  to  those  of  his  father  in  ened  by  age  that  it  Is  hard  to  imagine  their  ef- 
warmth  of  color.  feet  when  first  produced,  it  can,  however,  be 
Pourbus,  Pieter,  Thb  Eldes,  Flemish  =^n  that  he  discerned  the  true  lines  of  a  land- 
painler:  b.  probably  Gouda  1463.  He  is  sup-  scape,  that  he  composed  with  natural  grace  his 
posed  to  be  the  father  of  Pieter  the  younger  gtoups  of  forest  trees  and  antique  ruins;  and 
and  grandfather  of  Frans  the  elder.  A  portrait  ^^^^  ^'^  '^^  storms,  in  which  the  trees  seem  to 
of  a  goldsmith,  now  at  Vienna,  is  assigned  to  1""'^^  and  bend,  are  genuine  transcripts  from 
him.  tempest-har»ied  plain  and  mountain.  Ht  was 
Pourbus  Pieter,  The  Younger  Flemish  ['fj'^1^,'' ,^' "'^"'^Pr*^" ''.^*''=  ''='''■  ^*°*i  ?* 
painter:  b.  probably  Bruges  1510  or  1513;  d.  ,'1,^^""'"  ?,'*^  at  Rome  They  are  painted  m 
{here  1584.  He  was  a  pupii  of  his  father  and  t""?^'^  n  .hi'Tf*  "'n'''"  r  ^'^  ^'j'"  "-^y 
probably  of  Lancelot  Blondeel  whose  daughter  ^  i'"", '■"  ^S^  ^^  f "  °°"^'  Colonna  and  Cor- 
he  married.  In  1540  he  entered  the  Sermem  des  f"  """^'P^^'  ^^l^"^  "*  ^^  ^^<^^/™"^  "^'.^^ 
Arbaletriers  de  sfGeorge  and  in  IS43  became  a  ,^"^''-  f  4  ■^^^i'^i^rT'^''''  it  ^1^^^°^"  ,^'^ 
free  master  of  the  Guild  of  St.  Lul^  of  which  "V  ^1  Jah  and  El.sha*  in  the  church  of  San 
he  was  "doyen"  in  1569  and  1580.  As  he  did  not  Jf^"*'""  ^  ^°""-  ,J^'"  f^  P!""'"  °L^'^  "* 
buy  his  citizenship  at  Bruges  it  is  argued  that  ^  '"".".^  i"- i"*'  ^'!^"''^j  °^  ^^?^-  ^='"*  ^"*?^ 
his  father  must  have  moved  thither  from  Gouda  ^"''S.  Madrid,  and  Dresden,  and  a  great  number 
before  his  birth.  He  worked  as  decorator  and  "^  scattered  through  the  private  galleries  of 
surveyor,  having  remarkable  gifts  as  a  geometri-  .^"^  =ind.  The  most  famous  of  his  works  ra 
cian;  but  he  is  known  chiefly  as  a  portrait  the  latter  country  is  'The  Ollmg  of  Abraham' 
painter.  His  portrait  of  Dr.  Ambrose  Pare  is  t^'"^  V*  bought  by  the  nation  in  1882  for 
owned  by  the  Historical  Society  of  New  York.  *9'^^-  ,."  was  originally  in  the  Colonna  collec- 
„  '  ,,  .  ,.  Y  ■  ».  -  .  """;  afterward  belonged  to  Beckford  at  Font- 
Pourtal&i,  poor  t^-la  Louis  FfMSOiBde,  hill;  and  passed  through  the  hands  of  a  third 
Swiss- American  naturalist:  b.  Neuchatel,  owner  to  its  present  ownership. 
Switzerland,  4  March  1824;  d.  Beverly  Farms,  _  *^ 
Mass.,  19  July  1880.  He  studied  engineer-  PouMin,  Nicolas,  French  painter:  b.  Les 
ing  but  turned  to  natural  science;  was  a  pupil  Andelys,  Normandy,  15  June  1593;  d.  Rome  19 
of  Louis  Agassii  (q.v.),  whom  he  assisted  in  Nov.  1665,  He  studied  first  in  his  native  plact 
1840  in  an  exploration  of  Alpine  glaciers;  and  ^'"'  t"™  ^^  Paris.  He  had  already  acquired 
in  1847  came  with  him  to  America,  where  considerable  repuUtion  when,  in  1624,  he  went 
the  next  year  he  entered  the  United  States  to  Italy,  where  at  Rome.  Manm,  the  poet,  in- 
coast-survey.  He  was  the  first  in  this  coun-  spired  him  with  a  taste  for  the  Italian  poets,  in 
try  to  attemitt  deep-sea  dredging.  Among  whose  works  Poussin  found  many  subjects  for 
his  important  researches  in  this  field  being  those  ^'^  ^"-  After  the  death  of  Marini  (1625), 
conducted  during  the  Hassler  expedition  from  though  lef^  without  patronage,  he  continued  the 
Massachusetts  Bay  to  California  by  way  of  the  study  of  geometry,  perspective,  architecture, 
Straits  of  Magellan.  From  1854  until  his  resig-  anatomy,  as  well  as  the  practice  of  his  art.  His 
nation  from  the  survey  in  1873,  he  was  in  charge  conversation,  his  walks,  bis  readings  were  also 
of  the  office  and  field  work  of  the  tidal  division,  almost  always  connected  with  it.  He  copied 
His  chief  work  was  accomplished  in  marine  antiques,  modeled  statues  and  reliefs,  diligently 
zoology,  and  the  large  collections  accumulated  painted  from  nature;  and  all  his  works  show  the 
by  him  in  connection  with  that  subject  were  de-  results  of  this  study.  At  last  he  was  attacked  by 
posited  in  the  Cambridge  museum  of  compara-  an  illness  brought  on  by  his  labors.  He  was, 
live  zoology  in  which  he  became  an  assistant  in  however,  taken  care  of  hy  a  Frenchman,  Jacques 
1873.  .and  as  keeper  of  which  he  succeeded  Dughet,  the  father  of  Caspar  Poussin  (q.v.), 
Agassiz.  The  genus  PourtaUsia  of  sea-urchins  I1  1630  Poussin  married  the  daughter  of  his 
was  named  after  him.  His  writings  include  be-  benefactor.  About  this  time  his  affairs  began  to 
sides  articles  in  scientific  journals  and  contribu-  improve.  He  found  patrons  in  Cardinal  Bar- 
tions  to  the  survey  reports,  the  following  works  berini  and  the  Cavaliere  Cassiano  del  Pozzo,  for 
among  several  published  by  the  Cambridge  whom  he  painted  the  celebrated  'Seven  Sacra- 
(I  :..  _r  .L.  f-..- — Tj.  ^i.._-  .  .,  menis,'  These  works  likewise  gained  him  celeb- 
rity in  France;  and  Cardinal  Richelieu  invited 
him  lo  Paris  to  paint  the  great  gallerj  of  the 

_...- , Louvre.     Louis    XIIL    appointed   liim    his    first 

Agassiz,  1874);   'Corals  and  Crinoids'    (1878);  painter,  with  a  pension  of  3.000  iivres,     Poussin 

a  report  on  'Corals  and  Amipatheria'  (1880).  arrived  in  Paris  in  i6.«),  and  executed  numerous 

Fotuhkin.     See  PusHKi»f.  Jf.??"^    particularly    historical,  pieces    from    the 

„       _,  ,.     ~  T.  !■  .  ^'^    lestament,  and  a  repebtion  of  hts   'Seven 

Poiarin,  poo-s3n,  G»"P"J.  Itahan  painter:  SacramM,t^>    but   was   much    harassed    by  his 

b    Rome  1613:  d.  there  is  May  1675.    ^e  wm  enemies.    The  painter  Jacques  Fouquieres  had 

the  son  of  a  Frenchman  named  Dughet.  who  had  been  employed  to  decorate  the  gallery  and  the 

settled  at  Rome  but  m  signing  his  etchmgs  he  architect  Mercier  had  overloaded  it  with  oma- 

ItaJianiMd  the  oaternal  name  into  Duche.    When  ment.    Poussin  found  himself  under  the  neces- 

his  sister  married  Nicolas  Poussm  he  took  the  sity  of  removing  their  labors.    He  also  had  ta 


Google 


POUT— POWELL 

contend  with  tbe  whole  school  of  Simon  Vouet  ter- Workman    of    the    Knights    of    Labor    in 

Harassed  on  every  side  he  detennined  to  leave  1879-93,  but  resigning  in  the  last  named  year 

Paris.     In  September  1642  while  employed  on  took  up  the  study  of  law,  and  was  admitted  to 

cartoons  of  the   'Labors  of  Hercules'    for  the  the  bar  of  Lackawanna  County,  and  in  1901  to 

gallery  of  the  Louvre,  he  returned  to  Rome  (oa-  that  of  the  Supreme  Court  of  the  United  States 

tenaibly  for  the  purpose  of  bringing  his  wife  to  He  was  United  States  commissioner-general  of 

France)  and  never  again  quitted  that  city.    As  a  immigration    1897-1902.    He   has   lectured   fre- 

painter  his  drawing  is   remarkably  correct;   his  quently,     made*  many      Republican     campaign 

composition  dignified,  and  noble,  his  invention  speeches  in  1896  and  1900,  and  published  "Thirty 

rich  ;  his  style  grand  and  heroic.    His  expression  Years  of  Labor  1858-^'   (1899-1000)  ;  'History 

approaches  that  of  Raphael,  and  he  has  been  of  Labor  Day' ;  etc. 

called  the  Raphael  o£  France.    He  has  been  cen-  »  _j  u    n   j         t^      i-  t    .      i-  i 

sured  (or  a  too  studied  arrangement,  and  a  too  Po^:*".  ^aden,  English  Anglican  dergy- 

great  propensity  to  episodes ;  too  much  uniform-  ?„^  ""^  S"        ,^'"^" '  r"'  ^\'''^^°'^  "'"■  ^- 

fty   in  tbi  attitudes,  air.  and  suppression   of  his  ??"'   ^   '^"S-    "TOf;   d.   London    n    ;„„(   i860, 

figures;  an  excessive  fulness  in  tfie  drapery,  and  ^%  "^?  ^i^''?*^r  \^  ^u^^^'l '?  '^'^  ^9°^ 

t5o    small    proportions    in    his    figures -faults  "jd^s  '"•*!«  E"F''sh  .Church  and  became  vicar 

which  niay  have  been  owing  to  his  close  imitation  °^.t=^?1u'^^"t!\^i„  "t  ,'^'  l^'l^ 


wuK.il  iiiuy  nave  uecn  owing  lo  uis  Close  iraiiauon  i  n   „      r  .i_      n        <    c-      ■  .      ■        r. —    — ; 

Of  the  ancients.    But  notwith.sianding  these  faults  ^r'""  °'  *■■=  ^^^^l'  ^pciety  in  1824,  and 

Poussin  may  be  compared  with  the  greatest  Ital-  '^   was   appointed   Savilian  professor  of  g^„- 

ian  masters.     Amonrhis  most  celebrated  works  ^^^'^  ?'  ^i%f'  on  which  occasion  he  resigned 

are:     'Seven    Sacraments';     'Deluge';    'Death  his  hying  of  Plumstead.     He  contributed  many 

of     Geimanicus'i      'Capture     of     Jerusalem';  Papers  on  optics   radiant  heat  and  other  phj^ical 

'Plague   of   the    Philistines';    'Rebecca';    <The  ?ub]ects  to  the  'Philosophical  Transactions,' but 

Ad^eress';     'The     Infant     Moses > ;     *Moses  't  better  known  by  his  ess^m  the  celebrated 

bringing  Water  from  the  Rock';  'The  Worship  P.f^^'t"."'*  R"''"!*  .Cy8&>.),  f"  'The  Study 

of   the   Golden   Calf;    'John   Baptizing   in  the  of  the  Evidences  of  Christianity.'     Earlier  theo- 

Wildemess' ;    etc.,    and    many   fine   landscapes,  'opcal  worl«  of  a^  similarly  liberal  character 

Consult-     Bouchilt^      'Le      Poussin'      (iSS)*  ^"-       '"^   Connexion   of   Natural   and  Divme 

Poillon,  'Nicolas  Poussin,  Etude  Biographique^  7-^""^  *.'^^};.,'T'?''''i''^  Unveiled'    (1839) : 

(1873)                                                    s    »-    1  'The  Unity  of  Worlds'  (tSss);  'The  Study  of 

l>ft„»  ri- U»».^  D«.<.       c-  n ,:  Natural  Theology'    (1856);    'Christianity  with- 

Pout,  or  Homed  Pout     See  Buu.heads.  (,„(  Judaism'   (TSs?)  ;  and  'The  Order  of  Na- 

Poiittr,  a   variety   of   fancy   pigeon,    the  ture' <i839).    Set  Bai»n  Powell. 

chief  character  of  which  is  its  projecCmg  highly  -.        „«._.,,               ,                  ,,   .      . 

inflatable  breast    See  Pigeon.  ,  ^oweU.  EdvinlPayBOn,  American  Unttanan 

D-  .1-1  .     ^          i  -  ■  1          T        J    Ti-  Clergyman  and  author  :  b.  C  inton.  N.  V.,  1833. 

™??"^'^™*' ^R°"*T''"^J' ^"?  *'l7^"^  He   was   graduated   from   Hamilton   College Tn 

^fJ^^^S*™   "'    F«nch    soldier:    b.    France  i,is   native   town   and   from   Union   Theol^ical 

I5S7:  d.  Mery-sur-Seine  ifiis.     In  1603  he  came  Seminary,    New   York,   in   1858.     Entering   the 

to  Canada,  where  DeMonts  made  hirn  a  liniten-  Congregational  ministry  he  was  pastor  at  Adrian. 

ant.  and  m  1604  received  a  grant  of  Port  Roy^  Micfi.,    186(^71,   and  of  the   Second   Congrega- 

and  establBhcd  there  a  colony  of  which  he  torfc  ^onai  Church.  St.  Louis.  (871-4.     From  1874  to 

liltle  care.     The   grant  was  confirmed   in   1607,  ,877  he  held  a   Unitarian  pastorate  in  Chicago 

and  at  the  sarne  time  the  king  urged  Poutnn-  and  has  since  been  editorially  connected  with 

Murt  to  labor  for  the  convereion  of  the  savages,  secular  and  religions  journals.     He  has  published; 

Desirous  of  keeping  the  Jesurts  from  Port  Royal,  lOur  Heredity  from  God'  (i«86)  ;  'Liberty  and 

he   delayed   then-   departure   from    France,    sent  Life' (1800)  ;  'Nullification  and  Secession  in  the 

back   glowing  accounts   of  his   own   missionary  United  States'  (1896);  'Wind-breaks,   Hedges, 

success,  and  welcomed  the  Jesuits  very  ungra-  and  Shelters'  (1900)  ;   'The  Orchard  and  Fniit 

ciotisly.     He  went  to  France  in  1612,  and  after  Garden'  [1904). 

the   English  left  Acadia  sailed  thither  in   1614,  _         nTjj-iwir-,-..^- 

but  did  nothing  to  rebuiM  Port  Royal.  ,  PoweD,  Frwienck  York,  English  histori- 

T, ,                   ,    ,.         .  cal  writer :  b,  issa    He  was  educated  at  Rugby 

Pow-wow,     an      American      Ind.an     term  and  Oxford  and  has  been  regius  professor  of 

ITmT^..,'^^    ^-  '^"Ti'"^'    "'*    conjurations,  ,^         ^                   0   j^   ^        J'g^     ^     ; 

S™   n7Jwf?'^^.l^t'TJ.J^™t'^"'o»;  "iddy  known  Is  an  Icelandic  scholalTand  with 

ZnrtLf^IihJf  ^^f^,^'    Tn     i^l^,^l     ^.  Vigfusson  edited  the  'Corpus  Poeticum  Boreale^ 

3^2^i  i.    !ll  ?i    A^«n   ^  ^.=  i.   l^  ('^3)  ;  'Icelandic  Reader'  ;  and  'Icelandic  An- 

pow-wow  IS  used  m  American  politics  as  ^  ,        ,     ^     ■     ^          ^      ■  j   ,-^^     England 

phed  to  any  no.sy  meeting  or  gathenng.  „^  ^^  ^^^  Norman  Conquest' ;  'Alfred  the  Sreat 

Pow'der,  a  general  name  applied  to  ex-  and  William  the  Conqueror' ;  'Old  Stories  from 

plosives  as  gun  powder,  giant  powder,  etc.    See  English  History'    (1894);  'History  of  England 

E.v:pLOSivES.  to  1509.' 

Powder-down  Featiiers.     See  Plomace.  Powell,  John  Wesley,  American  geologist: 

Pow'derly,    Terence    Vincent,    American  b.   Mount   Morris,  N.   Y.,  24  March    1834;   d, 

labor   leader   and    lawyer :   b.    Carbondale,    Pa.,  Haven,  Maine,  23  Sept.  ig02.     He  was  educated 

33   Jan.    1849.       His   early   education    was   ob-  at   Illinois  and   Wheaton   colleges,   studied  also 

tained  in  the  public  schools  and  he  ihfn  (iS6a)  at   Obcrlin.   made  researches   in  natural   history 

became    a    railroad    switch    tender.    At    17    he  and  geology,  at  the  outbreak  of  the  Civil   War 

became  a  machinist's  apprentice,  settled  in  bcran-  enlisted  as  a  private  in  the  20th  Illinois  volun- 

ton,   Pa.,   in    1866,   and   there  worked  as  a  ma-  teers,  became  before  the  close  of  the  war  lieu- 

chinist   until    1877.     He   was   elected   mayor   of  tenant-colonel   of   the   zd   Illinois.     In    1865   be 

that  city  on  the  Labor  tiefcet  in  1878  and  re-  was  appointed  professor  of  geology  and  curator 

elected  in  1880  »nd  1882.    He  was  Gmeral  Mas-  of  the  museum  at  Illinois  Wesleyan  Universi^ 
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but  later  became  professor  of  geolosy  in  Illinois 
Normal  University.  He  conducted  in  1868  a 
perilouG  exploration  of  the  grand  caiion  of  tiie 
Colorado,  and  in  1870  took  charge  of  the  newly 


survey  nearly  100,000  miles  of  the  Colorado  Val- 
ley were  carefully  explored.  "Tlie  work  was 
subsequently  transferred  to  the  Interior  Depart- 
ment; by  1874  there  were  four  surveys  in  the 
[field;  and  this  led  in  1879  to  the  establishment 
of  the  organization  known  as  the  United  States 
Geological  Survey,  in  the  formation  of  which 
Powell  was  largely  instrumental.  From  i83i 
to  1^4  he  was  if  rector  of  the  survey.  He  also 
made  particular  study  of  American  ethnology, 
and  obtained  the  organization  of  the  Bureau  of 
Ethnology,  which  be  trained  on  a  high  plane  of 
scientific  etfjciency.  His  studies  uf  Uic  Indians 
are  deemed  of  ^reat  value.  As  administrator  of 
the  survey,  which  included  also  economic  geol- 
ogy, geography,  and  paleontology,  he  was  very 
successful.  Latterly  he  devoted  considerable  at- 
tention to  philosophy  and  psychology.  He  se- 
cured valuable  legislation  in  connection  with  the 
land  laws  affecting  the  development  of  the  arid 
West  Among  his  writings  are;  'Exploration 
of  the-  Colorado  River*  (1875)  ;  'Report  on  the 
Geology  of  the  Uinta  Mountains'  (1876)  ;  'In- 
troduction to  the  Study  of  Indian  Languages' 
(1880);  'Studies  in  Sociology'  (188?);  and 
'Truth  and  Error'   {1899). 

Powell,  William  Byrd,  American  physi- 
cian and  cerebral  physiologist :  b.  Bourbon 
County,  Ky.,  8  Jan.  I7pg;  d.  Cincinnati,  Ohio, 
13  May  18(56.  He  became  noted  by  reason  of 
his  work,  *The  Natural  History  of  the  Human 
Temperaments'  (18^),  announcing  the  theory 
known  as  Powell's  life-line,  and  his  novel  views 
concerning  the  results  of  marriage  within  Jieai 
or  prohibited  degrees  of  consanguinity.  He  was 
graduated  from  Transylvania  University,  at 
Lexington,  Ky.,  in  1820  and  from  the  Transyl- 
vania Medical  School  in  1823.  In  1835  he  was 
appointed  professor  of  chemistry  in  the  Medical 
College  of  Louisiana,  holding  that  position  for 
several  years.  In  1843  he  began  a  sojourn 
among  the  American  Indians,  adopting  their 
dress  and  manners  in  order  to  study  their  habits, 
dispositions,  longevity,  etc.,  and  secured  the 
crania  of  many  warriors  and  chiefs.  In  1847 
he  organized  at  Memphis,  Tenn.,  the  Memphis 
Institute,  and  held  the  chair  of  cerebral  phystol- 
ogy_  in  the  Eclectic  Medical  Institute  of  Cincin- 
nati 1856-S.  He  bequeathed  his  head  to  his 
literary  executor  to  be  preserved  with  his  col- 
lection of  crania. 

Pow'elsoii,  Wilfred  Van  Nest  American 
naval  officer :  b.  Middletown,  N.  Y.,  15  Sept. 
1873.  He  was  graduated  from  the  American 
Naval  Academy  in  1893  and  was  then  sent  by  the 
government  to  study  naval  architecture  at  the 
University  of  Glasgow.  While  serving  on 
the  Fern  at  Key  West  he  was  ordered  to  pur- 
sue examinations  regarding  the  destruction  of 
the  Maine  in  the  harbor  of  Havana  and  his 
published  report  stating  that  the  Maine  was 
sunk  by  an  exploded  mine  was  much  discussed 
by  scientific  periodicals.  He  was  promoted  lieu- 
tenant in  March  igol. 

Pow'er  (William  Grattan),  Tyrone,  Irish 
actor:  b.  near  Kilmactbomas,  county  Waterford. 


1795;  lost  at  sea  1841.  He  made  his  debut  aa 
Romeo  in  1813  at  Cardiff,  Wales.  In  T821  be 
appeared  in  London,  where  he  made  a  hit  ai 
IJrry  Hooligan  O'Halloran  in  1824.  and  hence- 
forth devoted  himself  to  impersonations  of  Irish 
characters  in  which  he  was  inimitable;  He  vis- 
ited the  United  States  in  1833  and  in  1840,  and 
in  1841  embarked  for  Europe  on  the  President, 
which  was  never  again  heard  of.  He  published : 
'The  King's  Secret';  'The  Lost  Heir';  'Im- 
pressions of  America'    (1835)  ;  etc. 

Power,  in  arithmetic,  and  in  the  algebra  of 
real  numbers,  the  product  obtained  by  multiply- 
ing a  given  number  by  itself  a  specified  number 
of  times.  If  X  is  the  given  number,  and  «  is  the 
number  of  times  that  x  is  taken  as  a  factor  in 
forming  the  product,  then  the  product  jhat  is 
finally  obtained  is 

(n  [actors  altogether) 
This  is  called  the  "nth  power'  of  the  number 
X,  and  is  represented  by  the  symbol  s".  As- 
suming for  the  moment  that  H  (which  is  called 
the  'exponent'  of  the  power)  is  positive  and  in- 
tegral (since  this  is  the  only  case  in  which  the 
foregoing  definition  is  applicable),  we  easily 
obtain  the  following  general  laws  which  the 
powers  of  numbers  must  fulfil:  x'^.x"^ 
X«+n;  (^ajn^^mn;  (xy)"  =  xnyn.  To 
extend  the  conception  of  a  "power"  so  as  to 
permit  of  the  use  of  fractional  and  negative  ex- 
ponents, we  may  assume  that  the  foregoing  laws 
hold  true  of  all  real  exponents,  and  from  them 
we  may  seek  the  interpretations  that  must  be 
given  to  an  expression  of  the  form  x^,  when  w 
is  fractional  or  negative.  First,  if  we  make 
m  T7  D  in  the  equation  x'^.x"  =  j-m-t-n  we  have 
jro.j:n=jr";  and  hence  we  conclude  that  the 
symbol  x°  must  be  interpreted  as  representing 
unity  in  all  cases.    Again,  if  we  make  Ji^  —  m, 

^rom  the  first  of  the  general  relations 
given  aboi>ft»^"-  ■*~"  ""^  "^"^  =  *">■==  I 
and  hence  welHUSl  interpret  the  expression 
jx~m  an  signifying  ti>siecip«>cal   "»'   ■*'°'-      We 

iruin  the  signilicallte  of  a  fractional  ex- 
means  of  the  secoM  gwe™'  ™a» 
the  identity  I 


Thus 


Tlien  V 


r"P  =  -r"  = 


j'  =  jr.  Hence  xa  must  be  interpret^ 
resenting  that  quantity  which,  when  ra'- 
«tb  power,  will  yield  x  itseli     That  is 

interpret  J^  as  equivalent  to  y^   In  a  similitj; 

manner  it  is  easily  shown  that    the   symbol  x° 

must  be  interpreted  as  equivalent  to  ■^xf. 

The  significance  of  a  power,  when  the  ex- 
ponent and  the  number  itself  are  both  imaginary, 
IS  considered  in  the  theory  of  functions,  but  this 
generalization  is  too  difficult  for  sound  treat- 
ment in  the  present  article.  For  this  aspect  of 
the  subject,  and  for  the  discussion  of  the  de- 
velopment of  functions  of  a  variable  in  a  series 
whose  terms  are  powers  of  that  variable,  consult : 
Harkness  and  Morley,  'Introduction  to  the 
Theory  of  Analytic  Functions,'  and  'Treatise 
on  the  Theory  of  Functions.' 

Power,  in  mechanics  and  physics,  the  rate  at 
which  work  is  performed;  or  (what  is  the  si 
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thing),  the  quantity  of  work  that  is  perfoTtned 
p«T  unit  of  time.  In  ordinary  eugintering  prac' 
tke  in  the  United  States  and  England,  die  unit 
of  work  is  the  "foot-pound" ;  a  foot-pound  be- 
ing defined  as  the  quantity  of  work  that  is  per- 
fonned  when  a  force  equal  to  the  weight  of  one 
pound  of  matter  is  exerted  through  a  distance 
of  one  foot  (See  Mechanics.)  Nothing  is 
here  specified,  it  will  be  observed,  as  to  the  J>fK« 
in  which  this  woek  is  done.  A  small  motor,  for 
example,  might  require  ten  seconds  to  accom- 
plish it,  while  a  more  powerful  one  might  per- 
form it  in  a  very  small  fraction  of  one  second. 
The  work  that  is  performed  by  a  given  motor  or 
engine  in  one  second,  or  in  one  minute,  is  there- 
fore the  true  measure  of  the  "power"  that  is 
being  developed.  James  Watt  adopted  the 
•horse-power"  as  the  unit  of  power  for  steam 
engines  and  other  large  motors,  and  this  has 
been  universally  adopted,  since  his  time,  in  all 
English- speaking  countries.  He  estimated  that  a 
strong  horse  is  capable  of  performing  33,000  foot- 

eunds  of  work  per  minute ;  and  although  it  is 
own  that  the  horse  cannot  work  continuously 
at  this  rate,  his  defmition  has  never  been  mod- 
ified, and  in  steam  and  hydraulic  engineering  a 
■horse-power*  is  still  understood  to  signify  the 
performance  of  33.000  foot-pounds  of  work  per 
minute,  or  (what  is  the  same  thinj?)  550  foot- 
pounds per  second.  The  horse-power  of  an 
engine  or  a  water-wheel  is  therefore  determined 
by  observing  how  many  foot-pounds  of  work  it 
is  performing  per  minute,  and  dividing  this 
immber  by  33.000.  In  the  centimetre-gram- 
second  system  of  units,  which  is  in  extensive 
and  increasing  use  in  modem  physics,  the  unit 
of  work  is  the  *erg,*  and  the  unit  of  power  is  the 
•watt';  a  watt  being  defined  as  the  power  that 
is  developed  when  10,000,000  (that  is  10')  er^ 
of  work  are  performed  per  second.  The  watt  is 
employed  in  practical  electrical  engineering,  as 
well  as  in  experimental  physics;  it  being  then 
defined  as  the  rate  at  which  work  is  being  done 
hi  a  circuit  in  which  the  current  is  one  ampere, 
and  the  electromotive  force  is  one  volt.  This 
change  in  definition  is  merely  a  matter  of  con- 
venience, since  it  may  be  shown  that  the  two 
definitions  amount  to  preciselv  the  same  thing. 
A  horse-power  is  approximately  equal  to  746 
watts. 

Consult:  Everett,  'Units  and  Physical  Con- 
stants.* See  also  the  article  Units  in  this  ency- 
cli^Mcdia. 

Power  Houses.  With  the  growth  of  elec- 
trical distribution,  the  generating  station  has 
become  a  highly  specialized  structure  which  de- 
mands consideration  both  from  the  electrical  and 
mechanical  view  points.  In  the  first  instance  it 
presents  peculiar  requirements  as  to  location,  dif- 
fering widely  according  to  its  purpose.  Broadly 
one  may  divide  power  houses  into  two  general 
classes,  those  designed  for  the  utilization  of 
water  power  and  those  using  heat  engines  as 
prime  movers.  The  former  are  nearly  always 
power  transmission  stations  connected  by  high 
tension  tines  with  the  centre  of  distribution  and 
not  themselves  burdened  with  direct  distribution 
of  energy  to  consumers.  The  latter  are  generally 
within  the  area  of  distribution,  and  the  centres 
of  distributing  net  works.  In  the  cases  where 
power  is  transmitted  considerable  distances  from 
stations  of  the  second  class  they  are  still  gen- 


erally to  be  regarded  as  distributing  ». 
regards  the  requirements  of  location. 

Location. —  The  location  of  hydro-electric 
power  houses  is  usually  determined  by  purely 
hydraulic  considerations.  The  area  within  which 
they  may  be  economically  placed  is  limited  by 
the  topography  and  the  chief  requirements  are 
as  follows :  First,  the  location  must  be  such  as 
to  keep  the  power  house  free  of  floods  under  alt 
conditions  of  stream  flow.  Second,  within  this 
limitation  (he  location  must  be  such  as  to  utilize 
the  maximum  possible  proportion  of  the  avail- 
able head  Third,  in  the  interest  of  regulation 
the  station  must  be  placed  so  that  it  may  be  sub- 
ject to  the  minimum  variation  of  head.  In 
plants  working  under  high  hydraulic  heads,  high 
enough  to  utdize  impulse  wheels  conveniently, 
these  conditions  are  easily  met.  At  low  heads 
there  is  often  difficulty  in  placing  the  power 
house  clear  of  floods  and  above  any  possible 
backing  up  of  the  tail  water. 

The  location  of  a  station  driven  by  heat  en- 
gines of  one  sort  or  another  is  usually  kept  as 
nearly  as  may  be  at  the  centre  of  the  electrical 
distribution.  Since  for  the  delivery  of  any  given 
load  at  a  fixed  percentage  of  loss  the  weight  of 
conductor  required  varies  directly  wfth  the 
square  of  the  distance  from  the  load,  the  reason 
for  a  central  location  is  obvious.  Assuming,  for 
example,  an  electrical  load  uniformly  distrihutcd 
over  a  circular  area,  the  most  economical  lo- 
cation of  the  power 
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ference  of  the  station  to  a  point  at  the  edge  of 
the  area  approximately  doubles  the  cost  of  the 
distributing  system.  The  causts  which  may  jus- 
tify removal  from  the  central  position,  are  local 
conditions  as  to  cost  of  real  estate,  of  fuel,  and 
of  water.  The  first  item  is  part  of  the  capital 
charge  which  may  be  taken  as  an  offset  to 
change  in  the  cost  of  distribution ;  the  last  two 
atfect  the  operating  expense,  and  the  change  in 
these  with  change  of  location  must  be  capital- 
ized for  comparison  with  the  concurrent  change 
in  the  cost  of  distribution. 

Fuel~7ue\  is  by  far  the  largest  single 
item  of  expense  in  ordinary  electrical  power  pro- 
duction, and  a  power  house  must  be  so  located, 
on  a  railway  spur  or  waterway,  that  it  can  re- 
ceive its  supply  withotK  incurring  serious 
charges  for  cartage  or  other  handling  of  fuel. 
This  necessity  usually  compels  a  location  some- 
what out  of  the  centre  of  distribution.  Water 
supply  is  more  easily  secured,  but  occasionally  it 
becomes  an  important  factor  in  location.  In 
cases  where  the  princioal  office  of  the  power  sta- 
tion itself  is  to  furnish  energy  at  high  voltage 
for  a  distribution  from  substations,  the  cost  of 
conductors  is  relatively  a  smaller  consideration 
and  commonly  a  location  meeting  the  require- 
ments just  laid  down  can  be  secured  without 
serious  increase  in  the  cost  of  the  conducting 

Equipmenl. — The  electrical  equipment  of  a 
modem  power  station  usually  consi.'its  of  a  smafi 
number  of  electric  generators  directly  coupled  to 
their  prime  movers,  whether  hydraulic,  steam, 
or  gas  operated.  Except  in  small  pl.ints  gen- 
erators driven  through  intermediary  belts,  ropes, 
or  gears  are  rare,  since  these  introduce  added 
complication,  cause  some  loss  of  energy,  cannot 
well  be  used  for  large  power,  and  serve  tm  use- 
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tal  purpose  of  themselves,  save  now  and  then  in 
giving  ihe  generators  some  specially  valuable  ad- 
vantage in  speed.  In  such  case  they  should  be 
used  without  hesitation  if  the  conditions  permit. 
The  day  of  stations  equipped  with  numerous 
small  dynamos  has  passed,  and  for  good  cause, 
since  the  small  macliines  are  more  costly  and  less 
efficient  for  a  given  total  output,  and  they  re- 
quire also  more  space  and  more  care. 

Hence  the  number  of  generating  units  should 
generally  be  reduced  lo  the  minimum  that  will 
satisfy  the  following  condition,  viz. ;  that  the 
total  number  should  be  such  that  one  unit  can 
go  out  of  service  without  seriously  overloading 
the  others,  dividii^  its  load  among  them.  Good 
modem  generators  usually  are  able  to  carry  25 
or  30  per  cent,  over  their  normal  rated  loads  for 
some  hours  without  serious  heating,  so  that  ordi- 
narily four  or  five  generators  suffice.  If  the 
load  upon  the  plant  is  normally  moderate,  two 
or  three  generators  may  serve  admirably  until 
such  time  as  the  normal  full  load  ncars  the  rated 
capacity  of  the  machines.  On  the  other  hand 
more  than  five  or  six  generators  are  seldom  ad- 
vantageous unless  the  total  capacity  of  the  power 
house  is  very  large,  so  large  Uiat  it  cannot 
readily  be  derived  from  so  few  generators. 

As  generators  are  now  often  made  of  5/x»  to 
lofloo  kilowatts  output,  the  case  just  men- 
tioned is  unlikely  to  arhe  save  under  the  follow- 
ing conditions.  First,  in  a  hydro- electric  plant 
at  low  head  the  available  wheel  speeds  for  units 
of  the  size  mentioned  may  be  so  Ion'  as  to  de- 
mand a  generator  of  very  disadvantageous  de- 
sign. When  this  case  arises  it  is  often  better  lo 
split  up  the  plant  into  smaller  units,  the  jjain  by 
so  doing  more  than  compensating  the  loss.  Sec- 
ond, it  may  be  necessary  in  the  same  power . 
house  to  install  generators  for  serving  several 
quite  independent  lines,  or  tor  radically  different 
kinds  of  service,  as  for  furnishing  both  alter- 
nating current  and  direct  current  Tlicn  the 
number  of  machines  for  each  service  must  be 
determined  in  the  way  just  noted,  and  tlie  total 
number  will  be  considerably  increasr-il. 

Broadly,  however,  large  stations  should  differ 
from  small  ones  only  in  the  capacity  of  indi- 
vidoal  units,  so  that  if  a  2,000  kilowatt  plant  is 
equipped  with  four  500  kilowatt  units,  a  zo.ooo 
kihlwatt  plant  would  be  equipped  with  four  S,ooo 
kilowatt  units.  In  either  case  the  same  allow- 
ance for  reserve  capacity  would  naturally  be 
made,  bat  evidently  the  larger  plant  would  have 
the  advantage  not  onlv  of  greater  eronomy  m 
the  lander  units  but  of  reduced  attendance  cost 
per  unit  of  output,  and  would  also  cost  less  per 
unit  of  outptit 

Large  power  plants  then  evidently  can  pro 
dace  electrical  energy  at  a  lower  cost  than  small 
ones.  As  the  size  is  increased,  however,  the  rela- 
tive gain  is  diminished  so  that  a  size  will  finally 
be  reached  at  which  further  increase  in  c."i[>;irity 
ceases  to  be  beneficial.  Indeed  since  a  very  large 
station  usually  implies  a  large  area  served,  the 
average  distribution  lasses  will  be  reduced  by 
serving  it  from  several  interconnected  power 
houses,  so  that  the  maximum  economical  capac- 
ity of  a  single  power  house  is  less  than  would 
be  determined  by  considering  only  the  effect  of 
size  on  fuel  and  labor. 

For  example,  if  a  certain  district  requires 
100,000  kilowatts,  it  is  altogether  probable  that 
two  50/100  kilowatt  plants  will  serve  it  more 


economical  ly  than  a  single  gigantic  power  hotue^ 
and  unless  the  district  is  of  moderate  area,  four 
3S,aoo  kilowatt  stations  would  probably  do  even 
better,  provided  they  could  all  be  well  located. 
In  other  words  a  power  plant  of  25,000  kilowatts 
or  thereabouts  comes  so  near  to  girii^  tmki- 
mum  economy  of  operation  that  the  differcnoe 
is  easily  offset  by  lessened  losses  in  distribution. 
The  only  cases  in  which  size  may  be  ecoromi- 
cally  increased  without  limit  are  those  !n  which 
the  plants  must  for  one  reason  or  another  lie  far 
without  the  area  served,  as  in  great  hydro- 
electric plants  like  those  at  Niagara  or  in  plants 
using  coal  at  the  mines  tor  transmission  of 
power  on  a  colossal  scale. 

In  any  power  house  adequate  provision  for 
reserve  capacity  evidently  can  be  mo*;t  easily 
made  if  the  equipment  throughout  is  ui  a  sii^le 
kind  so  that  everything  may  be  as  far  as  pos- 
sible interchangeable.  Similar  units  of  uniform 
size  are  therefore  advisable  throughout  the  en- 
tire plant  unless  there  is  some  good  reason  to  the 
contrary. 

The  equipment  of  a  power  house  may  be 
divided  into  four  parts :  the  prime  movers,  the 
electric  generators,  the  accessory  apparatus,  and 
the  switchboard  from  which  the  outout  is  regu- 
lated and  distributed.  The  power  house  struc- 
ture must  be  planned  for  advantageous  location 
of  all  of  these,  and  in  addition,  if  steam  is  the 
motive  power,  there  must  be  amfde  provision  for 
the  storage  of  fuel. 

Design  and  Arrangement- — Iii  point  of  de- 
sign hydro-electric  power  houses  present  by  far 
the  simplest  problem.  In  these  the  prime  movers 
are  the  water  wheels  which  are  relatively  simple 
and  compact,  the  generators  arc  directly  coupled 
to  the  shafts  of  these,  and  the  output  is  deliv- 
ered to  a  small  number  of  lines  so  that  the 
switchboard  is  relatively  simple.  As  most  such 
plants  are  for  high  voltage,  the  power  house 
must  often  provide  place  for  the  transformers 
which  raise  the  voltage  from  that  of  the  gen- 
erators lo  that  of  the  line.  Less  frequently  such 
transformers  are  found  in  steam-driven  plants. 

Structurally  the  ordinag/  power  house  coU' 
sists  of  two  parallel  hatis  with  a  common  divid- 
ing wall,  one  containing  the  generating  units, 
the  other  water  wheels  or  boilers  as  the  ease 
may  be.  The  generator  room  contams,  or  has 
annexed  to  it,  space  for  the  switchboard  con- 
nections and  for  the  transformers,  if  any,  while 
the  boiler  or  wheel  room  has  annexed  to  it  space 
on  the  one  band  for  fuel,  on  the  other  for  the 
hydraulic  connections.  Usually  the  plant  com- 
prises only  a  single  storv,  although  more  rarely 
ground  space  is  gained  by  superimposing  some 
of  the  parts. 

One  may  now  pass  to  consideration  of  the 
concrete  arrangements  usually  adopted,  the 
hj-dro-electric  case  being  taken  up  first,  as  the 
simpler  in  design. 

Fig,  r  shows  the  ground  plan  of  a  typical 
hydro-electric  power  station  using  as  prime 
movers  water  wheels  under  high  head.  Here  A 
is  the  receiver  terminating  the  supply  pipe  and 
provided  with  branches  to  the  several  wheels. 
,\t  very  high  heads  these  branches  are  some- 
times made  farther  back  spreading  tinger-wise 
from  a  termin.il  ch.imber  to  secure  a  straighter 
nm  tn  the  wheels,  B,  B,  B  are  the  water  wheels, 
directly  coupled  to  and  on  the  same  level  with 
the   generators    C,  C,  C,      The    pipes    from    the 
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water  supply  enter  the  lower  part  of  the  wheel 
cases  and  discharge  into  the  tail  race  below  the 
power-house  floor.  The  wheel  gates  are  con- 
trolled by  the  governors  D,  D,  D,  The  genera- 
tors are  revolving-field,  400  kilowatts,  three- 
phase  machines,  giving  iSfioa  volts  at  the  termi- 
nals at  500  revolutioiiH  per  minute.  Their  fields 
arc  excited  by  two  2S-kilowatt  direct-driven 
exciters,  E.E.,  each  of  which  is  regulated  by  a 
separate  hydraulic  governor.  The  switchboard 
is  located  on  the  door  level  at  F,  and  the  line 
wires  leave  the  power  house  just  above  and  be- 
hind the  switchboard.  Room  is  provided  for  a 
fourth  ([enerator,  and  a  traveling  crane  running 
lengthwise  the  power  house  is  available  for 
handling  the  machinery  if  necessary.  The  ma- 
teria! of  tliis  power  house  is  brick,  on  concrete 
foundations,  with  a  steel  truss  roof  covered  with 
reinforced  concrete  slabs  and  then  with  roofing 
felt   and   asphalt,   as   the   location   is   in   a  cold 


this  simple  design  serve  well  up  to  very  much 
larger  capacities.  In  case  the  necessary  width 
becomes  too  great  to  be  conveniently  covered  by 
a  single  roof,  separate  roofs  are  placed  over  the 
wheel  rooms  and  generator  rooms,  and  in  mild 
climates  the  wheel  eases  and  tail  race  may  some- 
times be  left  uncovered. 

It  is  necessary  even  in  hydraulic  plants  to 
make  the  power  station  as  nearly  fireproof  as 
possible  and  hence  brick,  steel,  and  concrete  are 
the  most  suitable  materials  of  construction. 
Wood,  even  if  treated  by  some  fireproohng  proc. 
CSS,  should  be  sparingly  employed.  For  floor* 
concrete,  reinforced  when  necessary,  is  probably 
the  best  material.  The  transformers  and  switch- 
board are  the  danger  points,  from  the  standpoint 
of  fire  risks.  The  former  should  be  placed  so 
tliat  even  if  they  burn  out  no  exterior  damage 
will  result.  If,  as  is  usual  in  high  vohage  plants, 
they  are  oil-insulated,  provision  should  be  made 
for  disposing  of  the  oil  harmlessly  in  the  rare 
case  where  it  ignites  from  an  extreme  short  cir- 
cuit    Transformer  oil  is  very  difficultly  InfUm- 


■omcwbat  unusual  turbines  here  used  would  be 
replaced  by  impulse  wheels  in  the  same  situa- 
tion ;  at  lower  head  by  considerably  bulkier 
turbines  which  would  require  a  wider  tail  race 
and  power  house  for  their  accommodation.  In 
this  case  the  inner  tail-race  wall  would  usually 
carry  a  partition  wall  separating  the  wheel  room 
from  the  dynamo  room  proper  and  provided  with 
water-tight  httings  for  the  turbine  shafts  to  pass 

thfTMlgh. 

In  case  raising  trans  Eortncrs  were  to  be 
used  in  such  a  plant  the  generators  would  be 
for  perhaps  2,000  volts,  the  switchboard  would 
preferably  be  turned  around,  facing  the  exciters, 
and  the  station  would  be  extended  far  enough 
to  the  left  of  the  cut  to  accommodate  the  trans- 
formers and  the  neces.iary  accessories ;  or,  if 
more  convenient  from  rtie  nature  of  the  ground, 
spic«  could  be  gained  by  widening  the  power 
house  enough  to  accommodate  the  row  of  trans- 
formers. The  siM  of  the  power  house  of  Fig.  1 
is  about  40'  X  8$',  and  slight  modifications  of 


mable.  but  it  can  be  lired,  and  oil  transformers 

should  be  guarded  by  pits  with  drains,  so  that 
the  oil  may  not  run  about  if  it  escapes  from  the 
cases.  Sometimes  the  transformer  cases  are  pro- 
vided with  drain  valves  from  which  the  oil  can 
be  quickly  ran  off  outside  the  station. 

The  connections  between  generators  and 
switchboard  are  generally  made  by  cable^i  laid 
under  the  floor  in  tile  ducts,  so  as  to  keep  the 
overhead  space  free  for  the  crane.  The  higher 
voltage  wires  from  the  transformers  should  be 
gotten  out  of  the  building  by  a  very  short  route 
overhead  or  through  very  capacious  ducts.  In 
any  case  great  care  should  be  taken  to  locate  all 
cables  carrying  heaw  currents  where  a  burti- 
out  of  one  will  not  involve  others. 

In  very  large  stations,  both  hydro-electric  and 
steam  driven,  the  switchboard  is  freqnently 
placed  in  a  gallery  overlooking  the  generator 
room.  This  position  is  in  itself  undesirable  as 
adding  enormously  to  the  complication  of  the 
wiring,  but  in  very  large  stati 
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comes  advisable.  In  such  case  the  larger  switches 
are  not  manually  opcraic<l,  but  are  worked  by 
electric  ot  pneumatic  power  controlled  from  the 
su-itcliboard.  The  switches  themselves  are  then 
located  under  or  behind  the  gallery,  and  are  com- 
monly oil  insulated  and  inclosed  in  masonry  or 
concrete  cells.  With  three  or  four  generators 
and  one  or  two  main  lines  to  be  fed  the  switch- 
board is  sufficiently  complex,  but  when  in  addi- 
tion numerous  feeding  lines  must  be  controlled 
the  complication  becomes  something  frightful 
and  3  targe  amount  of  space  is  required  for  the 
switching  apparatus,  so  large  and  so  subdivided 
for  safety  that  manual  control  is  practically  out 
of  the  question.  In  large  high  voltage  power 
stations  the  transformers  are  sometimes  in  a 
room  entirely  separated  from  the  mam  station 
and  provided  with  an  independent  high  voltage 
switching  equipment,  a  procedure  which  probably 
adds  nearlv  as  many  risks  as  it  avoids.  On  the 
whole  a  plant  with  few  units  and  relatively 
simple  equipment  is  likely  to  give  the  most 
reliable  service  at  the  lowest  cost. 

Steam-driven  stations  are  very  differently 
proportioned  owing  to  the  great  space  necessary 
for  boilers  and  their  accessories.     Fortunately 


here,  and  in  such  case  the  switchboard  would 
be  located  in  the  generator  room  itself,  arranged 
much  as  shown.  In  most  American  stations  of 
recent  design  the  fuel  is  fed  to  the  furnaces  by 
automatic  stokers,  which,  upon  the  whole,  do  the 
work  more  uniformly  and  economically  than  it 
can  be  done  by  hand  firing,  especially  wher« 
u.';ing  low-grade  coal.  The  fuel  is  also  commonly 
brought  by  automatic  conveyers  into  the  pockets 
from  which  the  stoking  apparatus  is  supplied. 
In  an  increasing  number  of  cases,  loo,  the  tall 
chimney  common  to  power  houses  is  replaced  by 
a  low  stack  and  the  furnaces  are  worked  by 
artificial  draft  furnished  by  a  blower.  This  de- 
vice has  the  advantage  that  it  enables  the  fur- 
naces to  be  hard  driven  at  times  of  specially 
severe  load.  At  moderate  and  uniform  load  its 
economy  is  rather  dubious,  but  in  certain  power 
plants  which  are  subject  to  periodical  overloads 
the  artificial  draft  has  proved  advantageous. 

The  greatest  recent  change  in  power-house 
design  has  come  through  the  introduction  of  the 
steam  turbine.  As  this  machine  normally  runs 
at  a  rotative  speed  eight  or  ten  times  as  great 
as  that  of  a  reciprocating  engine  of  similar  out- 
put, both  turbine  and  generator  are  of  large  out- 


the  boiler  eouinment  can  be  stowed  without 
much  waste  space,  but  it  is  a  curious  thing  that 
while  the  engine  units  have  increased  very 
greatly  in  capacity  in  recent  years,  the  boiier  units 
remain  almost  unchanged,  so  that  one  may  hnd 
a  single  direct-connected  generating  fed  by  per- 
haps half  a  down  boilers.  Fig.  2  shows  a  typical 
■team-driven  plant  in  elevation.  Here  the  boilers 
are  arranged  in  a  single  row  at  A,  the  smoke 
flues  with  economizers  are  at  B,  discharging  into 
the  stack  C,  which  rises  near  the  centre  of  the 
station.  The  engines  are  at  D  and  a  low  base- 
ment E  contains  condensers,  pumps,  and  so 
forth.  Bevond.  an  addition  in  three  stories  is 
built  out  tor  the  switchboard  and  accessories. 
There  are  three  generating  sets  in  this  particu- 
lar station  each  rated  at  ?50  kilowatts,  and  eight 
boilers  arranged  in  pairs.  Two  engine-driven 
exciters  furnish  field  current,  since  the  genera- 
tors here,  as  very  often  in  recent  power  houses, 
are  polyphase  machines  at  high  voltage,  in  this 
instance  i.l.ooo  volts.  In  plants  where  economy 
of  space  is  important  the  type  of  engine  chosen 
is  freq'.ienlly  the  vertical  cross-compound,  in- 
stead of  the  horizont.il  tandem  compound  found 


put  for  their  dimensions  Many  recent  turbo- 
generators are  made  with  vertical  shaft,  the 
generator  being  superimposed  upon  the  turbine, 
and  the  weight  being  carried  bv  a  water-step 
supplied  by  a  pressure  pump.  Thus  arranged  a 
5,000  kilowatt  turbo-generator  will  go  into  a 
space  about  20'  x  20',  and  has  a  height  over  the 
foundation  of  about  JCf.  Were  this  the  only 
thing  to  be  considered  the  generator  room  of  a 
power  plant  thus  equipped  could  be  reduced  to 
absurdly  small  dimensions,  but  the  steam  tur- 
bine for  the  best  results  requires  a  surface  con- 
denser to  give  at  least  z8"  vacuum,  together  with 
its  pumps  and  accessories.  An  attempt  to  crowd 
the  turbines  closely  together  also  leads  to  incon- 
venience in  the  steam  piping  in  large  -I'^nts. 
which  must  still  contain  long  rows  of  boilers,  so 
that  the  full  apparent  economy  of  space  is  seldom 
realized.  As  the  turbines  give  an  efliciency  quite 
comparable  with  that  of  compound-  condensing 
engines  under  the  usual  conditions  of  pressure 
and  superheating,  and  at  light  loads  do  relatively 
rather  better,  they  have  come  to  be  very  exten- 
sively used  in  power  houses  of  recent  design. 
Fig.  3  shows  a  plan  of  a  typical  turbo-gener- 
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ator  station.  As  it  is  for  electric  railway  ser- 
vice the  generator  room  is  widened  to  permit 
the  installation  of  a  row  of  rotary  converters 
with  their  transformers.  In  other  respects  the 
desifm  is  entirely  normal  and  a  very  good  ex- 
ample of  its  kind.     Fig.  4  shows  the  elevation 
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of  the  same  station.  The  bstteries  of  boilers 
,re  lettered  A,  the  turbo-generators  B,  and  the 
witchboard  space  C.  There  arc  five  2,000  kilo- 
ifatt  lurbO'generators,  and  10  boilers  arranged 
n  two  rows  with  the  firing  floor  between  them. 


conveyors,  and  itself  feeding  the  a 

stokers  through  a  series  of  chutes.  The 
ash  is  also  automatically  delivered  to  the  chutes 
immediately  beneath  the  firing  floor,  and  falls 
into  ash  cars  in  tiM;  basr-nent.     This  basement 
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aJto  acconimodates  the  engine -driven  blowers 
for  the  forced  draft  These  arrangements  re- 
duce the  labor  expense  to  a  miritcnum  and  render 
ttM  bofler  room  exceeding-ly  compact. 

The  generator   room,  owing  to  the  vertical 


torbines,  is  also  compact,  but  considering  the 
area  required  for  condensers  and  pumps  the  gain 
in  9[>ace  is  rather  less  than  the  dimensions  of  the 
turbines  would  suggest.  The  ability  of  the  tur- 
bine to  run  on  comparatively  slight  foundaticms 
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ia,  so  far  as  station  design  is  concerned,  more 
valuable  than  the  gain  in  floor  space. 

The  exciting  current  {or  the  turbo- generators 
is  furnished  by  two  engine -driven  and  two  mo- 
tor-driven exciters,  but  later  types  of  turbines 
have  exciter  armatures  on  their  own  shafts,  so 
as  to  be  entirely  self-contained.  It  will  be  noted 
that  the  placing  of  the  boilers  in  two  rows  is 
necessary  to  take  advantaf^  of  the  compactness 
of  the  turbo -generators.  This  is  also  the  case 
when  large  vertical  engines  are  used  and  is  a 
result  of  the  relatively  small  capacity  of  indi- 
vidual boilers.  With  turbo-generators  of 
smaller  capacity,  say  ?50  kilowatts  each,  the  sta- 
tion plan  would  be  .'Somewhat  as  indicated  by  the 
doited  line  D  E  F  G,  and  the  relative  arrange- 
ment of  parts  would  remain  about  the  same. 
The  station  here  shown  is  situated  on  tide  water 
so  that  sea  water  is  available  for  condensation 
and  the  coal  is  unloaded  by  machinery  directly 


sub-stations.  The  modern  power  house  is  al- 
most always  lilted  with  alternating  current  gen- 
erators which  transmit  current  either  for  gen- 
eral distribution  or  for  conversion  into  direc' 
current  for  supplying  electric  railways  or  the  old 
direct  current  lighting  systems.  Such  conversion 
must  probably  be  regarded  as  a  makeshift,  but 
at  present  a  necessary  one.  The  high  voltage 
current  from  the  power  house  is  transmitted 
through  cables  or  over  aerial  lines  to  the  sub- 
stations, and  there  the  voltage  is  lowered  by 
reducing  transformers  to  the  amount  appropriate 
for  the  rotary  converters,  generally  not  far  from 
two-thirds  of  the  derived  direct  current  voltage. 
The  sub-station  must,  therefore,  accommodate 
the  reducing  transformers,  the  rotary  converters, 
regulating  apparatus,  switchboards  for  both  al- 
ternating and  direct  currents,  and  sometimes  a 
storage  b.ittery  and  its  accessories.  The  struc- 
ture,   therefore,    becomes    practically    a    power 


from  the  vessel.  The  building  is  161'  x  121'  and 
has,  therefore,  a  little  less  than  two  square  feet 
of  area  for  each  kilowatt  of  generating  capacity. 
a  fair  figure  for  a  large  station.  If  real  estate 
is  costly  further  space  can  be  saved  by  double 
decking  the  station  as  far  as  possible.  Some 
stations  have  been  built,  for  instance,  with 
two  stories  of  boilers,  and  by  such  devices 
and  the  use  of  large  generating  units,  the  ground 
space  can,  if  necessary,  be  brought  to  or  a  little 
below  one  square  foot  per  kilowatt.  It  is  doubt- 
ful, however,  whether  so  great  striving  for  com- 
paclures   is   good   policy   save   in   very  rare   in- 

of  power  houses 


house  for  general   service,  les'  only  the  prime 

movers.  Figs.  5  and  6  show  in  main  lloor  plan 
and  elevation  a  recent  sub-station  for  city  light- 
ing and  power  service  which  is  amasternicce 
of  compactness.  It  is  a  modem  steel  building 
two  stories  above  grade  and  with  a  basement 
for  the  cable  entrances  and  exits.  The  main 
floor  contains,  as  Fig,  5  shows,  arranged  in  or- 
der, the  high-tension  bus  and  main  switches,  the 
three-phase  transformers,  the  regulators,  and  the 
rotary  converters,  of  which  there  are  four,  each 
of  1,000  kilowatt  capacity.  The  same  room  con- 
tains the  booster  set  for  charging  the  batteries 
at  a  variable  voltage  somewhat  higher  than  that 
of  the  rotarics,  and  the  switchboard,  also  a 
blower  set  for  ventilation.     Large  apertures  are 
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left  under  the  rotary  converters  and  transform- 
ers so  that  a  liberal  air  supply  may  be  drawn  in 
from  below  and  ejchau'sted  by  the  blower.  The 
second  floor  contains  the  storage  batteries  and 
their  special  switching  arrangements.  On  ac- 
count of  possible  leakage  of  acid  from  the  bat- 
teries the  floor  construction  is  peculiar.  The 
basis  is  tile  arch  over  steel  beams.  Then  comes 
a  layer  of  concrete  coated  with  asphalt,  then  a 
floor  of  hard-baked  brick,  glared  all  over,  laid 
with  narrow  interstices  which  are  finally  filled 
with  hot  asphalt 

Sub-stations  for  railway  service  do  not  usu- 
ally have  the  storage  battery,  and  are  generally 
less  compactly  arranged,  but  after  about  the 
same  general  plan.  The  sub-station  shown  here 
covers  only  3,150  square  feet  for  its  4,000 
kilowatts  capacity.  Ordinarily  the  switching  ar- 
rangements in  a  sub-station  arc  so  intricate  as 
to  require  a  rather  liberal  allowance  of  space. 
The  same  principles  of  location  and  subdivision 
of  units  hold  for  sub-stations  as  tor  power 
houses  in  general,  with  the  advantage  that  the  lo- 
cation is  not  dependent  on  water  and  fuel 
supply.  Sub-stations  for  the  receiving  ends  of 
power  transmissions  for  general  service  differ 
from  those  just  described  in  the  lessened  import- 
ance of  rotary  converters.  The  ordinary  dis- 
tribution from  a  high  voltage  transmission 
service  is  very  largely  by  alternating  airrents, 
and  is  accomplished  by  sub-stations  ilesigned 
accordingly.  The  hip:h  voltage  current  is  re- 
ceived in  large  reducing  transformers  which  in 
number,  size,  and  location  are  to  be  treated  as  so 
many  alternating  current  generators  fortunately 
exempt  from  the  necessity  of  rotation.  Regu- 
lating apparatus  is  an  important  feature  of  sta- 
tions ot  this  class,  and  being  inductive  can  be 
applied  with  very  small  loss  of  energy  to  the 
exact  regulation  of  voltage  on  individual  feeders. 
For  arc  light  service  constant  current  trans- 
formers are  very  widely  used,  taking  energy 
from  the  lower  voltage  side  of  the  reducing 
transformers.  This  service  requires  a  special 
switchboard,  and  is  generally  set  apart  in  the 
sub-station.  Owing  to  the  absence  of  rotating 
machinery  in  any  considerable  amount  the  sub- 
station for  general  service  is  compacter  and  re- 
quires less  in  the  way  of  founiLations  and  special 
construction  than  the  sub-station  of  Fig.  5. 
Otherwise  the  principles  of  location  and  design 
are  unchanged.  Louis  Bell, 

ContulHngEUeiriealEmginter,  Boston,  Mass. 

Power,  Tnin«ml«rion  of.  In  mechanical 
engineering  problems  are  continually  arising 
which  involve  the  transmission  of  power  from 
one  part  of  a  machine  to  another,  or  from  one 
machine  to  another  machine,  or  from  one 
locality  to  another  locality  that  is  perhaps  at  a 
considerable  distance.  Between  the  different 
parts  of  a  given  machine,  or  of  a  given  mill,  the 
transmission  is  often  effected  by  means  of  a 
rotating  shaft,  which  is  subjected  to  a  torsional 
moment.  In  mill  work  the  shaft  is  rigid,  and 
is  made  of  solid  Slecl,  or  of  steel  tubing;  while 
in  small  machines  (as  in  dental  drills  and  the 
like)  the  shaft  is  often  flexible,  so  that  the  point 
of  application  of  the  power  can  be  varied  at 
will,  without  disturbing  the  source  from  which 
the  power  is  drawn.  In  mill  practice  it  is  es- 
sential that  the  alignment  of  the  shafting  shall 
be  as  good  as  possible, —  that  is,  that  the  centre 


line  of  each  shaft  shall  be  as  nearly  strai)^ 
as  it  can  be  made.  It  is  also  essential  that 
the  'journals,"  or  bearings  which  support  the 
shaft,  shall  be  properly  designed,  and  well  lubri- 
cated. If  attention  is  paid  to  these  points, 
transmission  by  shafting  may  be  quite  efficient; 
but  if  the  alignment  is  poor,  or  the  journals  are 
poorly  designed,  or  the  lubrication  is  inadequate, 
a  great  deal  of  energy^  may  be  absorbed  by  the 
shaft,  and  dissipated  in  the  form  of  frictional 
heat. 

In  transmission  by  shafting,  the  speed  re- 
mains invariable,  and  if  (as  is  usually  the  case) 
a  change  of  speed  is  desired,  it  must  be  effected 
by  the  use  of  gearing  or  belting,  o 


of  the  gearing,  and  it  falls  off  rapidly  when  the    . 
teeth  of  the  gear-wheels  begin  to  show  the  ef-  1 

fects  of  wear  to  any  material  extent.     Accord-  I 

ing  to   data   given   by   Lewis,   the   efficiency  of  I 

a  pair  of  good  spur  gears  may  range  from  90  to 
98  per  cent,  the  former  result  being  given  for 
a  velocity,  at  the  pitch  line,  of  3  feet  per  min- 
ute, and  the  latter  for  a  velocity  of  300  feet  per 
minute. 

Belting   is   employed   more   commonly   than 
gearing,  for  transmitting  power  from  one  shaft  I 

to   another.     The   resistance  of  a   belt  to   slip-  ! 

ping  is  independent  of  the  width  of  the  belt,  so 
long  as  the  total  stress  upon  the  belt  is  con- 
stant. It  depends  chiefly,  in  this  case,  upon  the  , 
arc  of  contact  between  the  belt  and  the  pulley;  | 
and  a  belt  will  slip  just  as  readily  upon  a  pulley 
four  feet  in  diameter  as  upon  one  that  is  two 
feet  in  diameter,  if  the  arc  of  contact  (measured 
in  degrees)  is  the  same  in  both  cases,  and  the 
surfaces  of  the  two  pulleys  are  in  the  same  con- 
dition. The  laying  out  of  a  successful  system 
of  belting,  for  use  in  mill  work,  calls  for  a  con- 
siderable amount  of  practical  experience  with 
belts,  since  it  must  be  admitted  that  many  of 
the  tormiiltc  that  have  been  given  do  not  cor- 
respond satisfactorily  with  experience.  It  was 
formerly  taken  for  granted,  for  example,  that 
the  sum  of  the  tensions  on  the  two  sides  of  a 
belt  remains  constant,  the  only  effect  ot  run- 
ning the  belt  beine  to  increase  the  tension  on  one 
side  of  it,  and  to  simultaneously  decrease  the 
tension  on  the  other  side  by  an  equal  amount. 
Lewis  and  Bancroft  found  that  this  is  not  the 
case;  and  hence  any  formula  which  assumes  it 
to  be  true  must  be  regarded  as  inaccurate.  Web- 
ber gives  the  following  oraclical  rule  for  ordi- 
nary leather  belting  of  single  thickness :  A  belt 
one  inch  wide  will  safely  transmit  one  horse- 
power, when  rim  at  a  speed  of  600  feet  per  min- 
ute ;  and  the  power  transmitted  will  be  propor- 
tional to  the  width  of  the  belt,  and  to  the  speed 
at  which  it  is  run.  This  rule  gives  no  infor- 
mation with  regard  to  the  proper  tension ;  but 
it  implies  that  the  tension  mav  be  safelv  in- 
creased until  the  belt  actually  does  transmit  the 
computed  horse-power,  (Consult  Cooper  'Trea- 
tise on  the  Use  of  Belting,'  and  also  Kent, 
'Mechanical  Engineer's  Pocket  Book.')  Wire 
ropes,  as  well  as  ropes  of  hemp,  cotton,  or  raw- 
hide, are  now  employed  to  a  considerable  extent 
in  the  place  of  belts,  when  large  amcunts  of 
power  are  to  be  transmitted.  The  principle! 
involved  are  similar  to  those  which  apply  to  or- 
dinary belting,  but  the  ropes,  instead  of  passing 
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aver  smoofti  pulleys,  run  in  grooves  that  are 
Mrned  in  the  pulleys.  (Consult  J.  J.  Fiather, 
'Rope  Driving.') 

Compressed  air  is  employed  in  the  transmis- 
sion of  power  in  many  cases,  especially  in  the 
operation  of  rock  drills,  and  in  mining  generally, 
the  air  serving,  in  such  cases,  not  only  to  operate 
the  machinery,  but  also  to  aid  in  the  ventilation 
of  the  mine.  The  compressed  air  may  be  deliv- 
ered to  the  point  at  which  the  power  is  wanted 
by  means  of  pipes  directly  from  the  compressors, 
or  it  may  be  stored  at  high  pressure  in  tanks, 
from  which  it  is  drawn  as  wanted.  Locomo- 
tives are  used  in  mining,  tor  example,  which 
derive  their  power  from  large  tanks  of  com- 
pressed air  that  take  the  place  of  the  ordinary 
steam  boilers  of  other  locomotives;  these  tanks 
being  charged  at  convenient  points  along  the 
line  of  travel.  Power  is  also  transmitted  hy- 
draulically,  when,  as  in  cranes,  presses  and  ele- 
vators, it  is  desired  to  exert  great  force  in  some 
slow-moving  piece  of  machinery. 

A  great  deal  of  attention  has  been  given,  in 
recent  years,  to  tlie  economical  transtnission  of 
power  by  electricity,  and  the  various  problems 
that  are  involved  have  been  solved  so  satisfac- 
torily that  enormous  quantities  o£  power  are  now 
transmitted  electrically,  in  some  instances  to  a 
disuncc  of  from  50  to  75  miles.  The  me- 
chanical energy  that  is  to  be  transmitted  is 
fiist  converted  into  electricity  by  means  of  a 
dynamo;  and  the  electricity  thus  generated  is 
led  along  a  conductor  (usually  of  copperj  to  the 
point  where  the  power  is  to  be  used,  it  being 
there  re-converted  into  mechanical  energy  by 
means  of  electric  motors.  In  certain  shops  and 
mills,  the  power  is  transmitted  in  this  way  from 
the  engine  room  to  the  various  machines  that 
■re  to  be  operated,  each  machine  being  pro- 
vided with  Its  own  separate  motor.  Installa- 
tions of  this  kind  are  especially  successful  when 
the  work  is  of  such  a  nature  that  the  machines 
art  idle  for  a  considerable  part  of  the  time,  be- 
cause there  is  no  loss,  in  electrical  transmission 
systems,  when  the  drciiit  is  iriterrupted  and  bo 
current  is  flowing;  whereas  in  a  mill  that  is 
fitted  up  with  shafting  and  belts  the  shafting 
runs  all  the  time,  and  the  losses  due  to  its 
friction  go  on  all  the  time,  whether  the  ma- 
chines are  rurming  or  not  The  use  of  individ- 
'  ual  motors,  aa  described,  is  also  advisable  in 
.  plants  where  the  machines  are  run  at  high 
speeds,  since  the  desired  speeda  can  be  attained 
electrically,  without  the  losses  incident  to  the 
use  of  pulleys  and  belts,  of  trains  of  gears,  or 
any  other  method  of  direct  mechanical  multipli- 


In  the  transmission  of  power  by  electricity  to 
considerable  distances,  the  chief  losses  are  those 
due  to  direct  leakage  of  electricity  along  the 
line,  and  to  the  dissipation  of  energy  in  the 
form  of  heat  in  the  conductor.  The  losses  due 
to  the  former  cause  can  be  kept  down  to  a 
reasonable  limit  by  paying  proper  attention  to 
insulation,  though  the  problems  that  are  here  in- 
volved  are  very  serious,  when  the  potential  of 
die  conductor  is  maintained  (as  is  often  the 
cate)  at  10,000  volts  or  over.  The  loss  due  to 
,  the  develosment  of  heat  on  account  of  the  re- 
1  liatance  01  the  conductor  can  theoretically  be 
diminished  as  much  as  we  please,  by  merely  in- 
creasing the  sixe  of  the  conductor;  but  conduc- 


tors sufficient  in  size  to  render  the  heat  loss  neg- 
ligible are  too  expensive  to  be  commerciallj 
practicable.  Lord  Kelvin,  in  an  attempt  to  de- 
termine the  most  economical  size  of  conduetoi 
for  elcarical  transmission,  came  to  the  conclu- 
sion that  the  maximum  economy  is  attained 
when  the  conductor  is  of  such  a  size  that  *the 
annual  interest  on  the  capital  outlay  is  equal  to 
the  annual  cost  of  energy  wasted."  Under 
ordinary  conditions,  this  is  found  to  lead  to  the 
conclusion  that  the  most  economical  current- 
density  in  the  conductor  is  about  380  amperea 
per  square  inch  of  sectional  area  of  the  con- 
ductor. For  the  ease  in  which  a  given  horse- 
power is  to  be  delivered  at  3  given  distance,  the 
condition  is  somewhat  different,  and  not  so 
simple.  Professors  Ayrton  and 'Perry,  who  have 
investigated  this  case,  have  given  somewhat  com- 
plicated formulae  for  determining  the  most  eco- 
nomical cross-section  of  the  conductor.  (See 
Kent,  "Engineer's  Pocket  Book,'  and  the  ref- 
erences there  given.)  In  long  distance  trans- 
mission it  is  customary  to  adopt,  for  the 
transmission  line,  a  far  higher  potential  than 
is  desired  for  the  operation  of  the  machinery 
at  the  delivery  end,  since  this  artifice  makes  it 
possible  to  transmit  a  given  quantity  of  electrical 
energy  over  a  given  conductor  with  a  smaller 
heat  loss  than  would  be  involved  if  the  trans- 
mission were  effected  at  a  lower  potential. 
When  the  transmitting  current  is  alternating, 
the  reduction  of  potential  at  the  delivery  end 
may  be  effected  by  means  of  a  transformer;  but 
when  the  transmitting  current  is  direct,  it  is 
customary  to  employ  a  "motor-generator,"  which 
consists  of  a  motor,  actuated  by  the  transmission 
current,  coupled  on  the  same  shaft  with  a  dyna- 
mo, which  gives  out  a  current  adapted  to  the 
work  to  be  done.  The  motor-generator  is  also 
used  to_  transform^  an  alternating  transmission 
current  into  a  continuous  current,  when  the  con- 
tinuous current  is  desired  for  delivery  purposes. 
Some  of  the  problems  of  electrical  transmission 
have  been  solved  on  a  very  large  scale  at  Niagara 
Falls,  where  the  water  power  is  now  partially 
utilized  for  mechanical  purposes.  A  portion 
of  the  [>ower  that  is  developed  in  the  turbine 
houses  is  transmitted  electrically  to  Buffalo, 
for  the  operation  of  electric  railways  and  for 
other  purposes,  and  the  remainder  is  utilized, 
also  in  the  electrical  form,  in  factories  in  the 
more  immediate  neighborhood  of  the  falls.  The 
longest  electrical  transmission  line  in  the  United 
States  extends  from  Redlands,  Cal.,  to  Los 
Angeles,  a  distance  of  about  80  miles. 

For  the  general  principles  governing  elec- 
trical transmission,  consult  Kapp,  'Electric 
Transmission  of  Energy'  ;  see  also  Perrine, 
'Conductors    for   Electrical    Distribution.' 

Power,  Utilization  of.  The  economical 
production  of  manufactures  and  the  convenient 
adaptations  of  time-  and  labor-saving  devices  in 
all  the  various  hnes  of  constructional  work  have 
exerted  a  wonderful  influence  in  the  upbuildhig 
of  American  industries.  Among  other  significant 
features  the  present  tendency  is  marked  by  the 
adaptation  of  compressed  air  and  the  application 
of  electric  power  to  machine  driving.  In  the 
use  of  compressed  air,  the  facility  of  adaptation 
to  various  requirements  which  are  in  many  case* 
additional  to  the  supply  of  motive  power,  is  a 
valuable  feature  peculiar  to  thia  system  and  out 
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which  is  eusceptibie  of  extension  along  many  Electric  Powtr. — The  statistics  of  Amerkan 
lines.  The  labor  cost  in  most  machine  shops  manufacturing,  compiled  by  T.  C.  Martin 
and  other  works  is  so  much  greater  than  the  for  the  United  States  Census  Office  show  that 
cost  of  power  that  any  expedient  by  which  the  at  the  time  of  the  last  census  (1900)  electric 
labor  cost  may  be  appreciably  reduced  is  justi-  power  was  less  than  5  per  cent  of  all  that  was 
fied,  even  though  the  efficiency  of  ike  agent  itself  in  use  in  such  plants,  or  about  500,000  horse- 
be  low.  Whenever  new  methods  or  agencies  power  out  of  a  total  of  11,000,000;  but,  as  Mr, 
, cause  an  increased  production  with  a  given  out-  Martin  slates,  things  are  to  be  judged  by  ten- 
tay  for  labor,  we  shall  find  these  methods  super-  dencies  ralher  than  by  the  status  quir,  and  these 
seding  the  old,  even  though  the  cost  of  the  electric  motor  figures  exhibit  an  increase  of 
power  required  be  greater  tlian  before.  The  sav-  1,900  per  cent  during  the  decade.  The  intro- 
ing  of  power  is  a  consideration  secondary  to  duction  of  elecfric  power  in  machine  shops  and 
the  advantages  and  economical  output  obtained  factories  was  at  first  looked  upon  with  disfavor 
by  its  use.  While  economy  in  the  use  of  power  and  was  opposed  by  manynnanufacturers,  but  the 
should  therefore  be  secondary  to  increased  out-  innovation  obtained  a  foothold,  and  advantages 
put,  yet  careful  attention  to  details  will  often  which  were  at  first  unforeseen  were  found  to 
greatly  reduce  the  useless  waste  of  power.  Engi-  attend  its  use,  so  that  now  it  is  being  very 
neers  have  recognized  that  there  is  a  very  great  generally  adopted  for  3  wide  variety  of  work. 
percentage  of  loss  due  to  shaft  friction,  which,  A  considerable  difference  of  opinion  exists  as  to 
in  railroad  and  other  shops  where  the  buildings  whether  individual  motors  should  be  used  with 
are  more  or  less  scattered,  may  be  as  great  each  machine,  or  whether  a  number  of  machines 
as  75  or  even  80  per  cent  of  the  total  power  should  be  arranged  in  a  group  and  driven  from 
used.  In  the  ordinary  machine  shop  tEiis  loss  a  short  line  shaft.  There  are  well-defined  condi- 
will  probably  average  from  30  to  50  per  cent,  tions  to  which  each  system  is  best  adapted,  but 
No  matter  how  well  a  long  line  of  shafting  may  there  are  wide  limits  between  which  there  ap- 
have  been  erected,  it  soon  loses  its  alignment  and  pears  to  be  no  general  rule,  and  we  find  both 
the  power  necessary  to  rotate  it  is  increased.  methods  occupying  the  same  field.  For  isolated 
Power  Waste. —  Manufacturers  are  realizing  machines  and  for  heav^  machines  that  may  be 
the  loss  of  power  which  ensues  from  the  present  in  occasional  use,  the  individual  motor  is  par- 
system  of  transmission-  and  we  find  a  general  ticularly  well  adapted,  as  it  consumes  power  only 
tendency  to_ introduce  different  methods  by  which  when  in  operation.  It  is,  however,  necessary 
a  part  of  this  loss  will  be  obviated.  Among  these  that  each  motor  thus  connected  shall  be  capable 
are  the  adoption  of  hollow  and  lighter  shafting,  of  supplying  sufficient  power  to  operate  its 
higher  speeds  and  lighter  pulleys,  roller  bearings  michine  under  the  heaviest  as  well  as  lightest 
in  shaft  hangers,  and  the  total  or  partial  elimina-  loads.  In  certain  cases,  moreover,  the  load  is 
tion  of  the  shafting.  Independent  motors  are  liable  to  very  great  irregtilarity,  as  for  instance 
often  employed  to  drive  sections  of  shafting  and  in  metal-working  planers,  in  which  the  resistance 
isolated  machines,  and  amon^  these  we  find  offered  by  the  machine  at  the  moment  of  reversal 
Steam  and  gas-engines,  electric  motors,  com-  of  the  platen  is  far  higher  than  at  other  times, 
pressed  air  and  hydraulic  motors,  although  the  and  may  be  so  great  as  to  endanger  the  armature 
latter  have  not  been  used  for  this  purpose  to  any  of  the  motor.  Under  these  conditions  it  is  neces- 
appreciable  extent.  In  the  choice  of  motors,  sary  to  use  a  motor  of  much  larger  capacity  than 
imtil  quite  recently  the  steam-engine  has  here-  the  average  load  would  indicate.  Ordinarily  in 
tofore  been  used,  especially  where  the  units  are  machine  driving  the  motor  is  shimt-wound,  and 
relatively  large.  An  interesting  example  of  this  the  current  through  the  field  coils  is  constant 
is  noted  in  the  sugar  refinery  of  Spreckels,  in  under  all  conditions  of  load ;  but  to  obtain  the 
Philadelphia,  in  which  there  are  some  90  West-  best  results  with  that  class  of  machinery  in  which 
in^iiouse  engines  about  the  works,  many  of  them  the  load  is  intermittent  and  subject  to  sudden 
bemg  of  75  and  100  horse-power  each ;  others  variations,  the  motor  should  be  compound- wound 
of  S  and  lO  horse-power  only.  A  similar  sub-  so  as  to  increase  the  torque  without  an  excessive 
divided  power  plant  involving  43  engines  was  increase  of  current  in  the  armature.  In  many 
erected  several  years  ago  at  the  print  works  of  cases  with  individual  motors,  owing  to  wide 
Dunnell  at  Pawtucket,  R.  I.  It  was  only  a  variations  in  power  required,  the  average  et- 
comparatively  few  years  ago  when  several  large  ficiency  of  the  motor  may  be  very  low ;  for  this 
and  economical  Corliss  engines  were  replaced  reason  a  careful  consideration  of  the  conditions 
at  the  Baldwin  Locomotive  Works  by  a  greater  governing  each  case  mdieates  that  for  ordinary 
number  of  small,  simple-expansion  engines,  which  machine-driving,  especially  with  small  machines, 
actually  required  about  ig  per  cent  more  steam  short  lengths  of  light  shafting  may  be  frequently 
per  horse-power  hour  than  the  Corliss  engines,  employed  to  good  advantage,  and  the  various 
This  loss,  however,  was  only  apparent,  for  by  machines,  arranged  in  groups,  may  be  driven 
increasiuft  the  number  of  units  and  locating  them  from  one  motor.  By  this  method  fewer  motors 
at  convenient  centres  of  distribution  much  of  the  are  required,  and  each  may  be  so  proportioned 
shafting  and  belting  could  be  di^iensed  with  and  to  the  average  load  that  it  may  run  most  of  the 
an  actual  saving  of  power  was  obtained.  Later,  time  at  its  maximum  efficiency.  When  short 
these  simple  engines  were  replaced  by  a  number  lengths  of  shafting  are  etnployed  the  alignment 
of  compounds,  some  18  being  in  service;  subse-  of  any  section  is  very  little  affected  by  local 
quent  tests  on  these  showed  a  saving  of  36  settling  of  beams  or  columns,  and  since  a  rela- 
per  cent  over  that  obtained  by  the  use  of  the  tively  small  amount  of  power  la  transmitted  by 
simple  engines.  More  recently,  however,  the  each  section,  the  shaft  may  be  reduced  in  site, 
dectric  motor  (q,v.)  has  .superseded  the  steam-  thus  decreasing  the  friction  loss.  Moreover,  with 
engine  for  this  work,  ss  its  economy  and  con-  this  arrangement,  as  also  with  the  independent 
venience  over  the  latter  are  now  thoroughly  rec-  motor,  the  machinery  may  often  be  placed  to 
ogni^ed,  better  advantage  in  order  to  suit  a  given  process 
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of  nunufacture;  shafts  may  be  placed  at  any  with  either  voltage,  and,  hi  rarer  cases,  br  th< 
angle  without  the  usual  complicated  and  often  nae  of  i  double  commutator  motor.  A  method 
unsatisfactory  devices,  and  a  setting-up  room  which  has  been  used  recently  with  considerable 
may  be  provided  in  any  suitable  location  as  satisfaction  involves  the  use  of  a  three-wire  gen- 
required,  without  carrying  long  lines  of  shaft-  eiator,  with  collector  rings  connected  to  arma- 
ing  through  space.  This  is  an  important  consid-  ture  winding  similar  to  that  of  a  two-phase 
eration,  tor  not  only  is  the  running  expense  re-  rotary  converter.  Balancing  coils  are  used,  and 
duced  thereby,  but  the  clear  head-room  thus  the  middle  points  of  these  are  connected  to  the 
obtained,  free  from  shafting,  belts,  ropes,  pul-  third  wire,  which  is  thus  maintained  at  a  voltage 
leys,  and  other  power- transmitting  devices,  can  half  way  between  the  outer  wires.  This  system 
be  more  easily  ntiliied  for  hoists  and  cranes,  is  simple  and  economical,  and  possesses  all  the 
which  have  so  largely  come  to  be  recognized  as  advantages  of  the  ordinary  three-wire  method; 
essential  to  economical  manufacture.  it  permits  similar  variations  in  speed  by  field 

Distribution. —  In  arranging  such  a  system  of  regulation  with  either  vohage;'and  if  still  wider 

power  distribution  the  average   power   required  range.s  are  desired  a  double  commutator  motor 

to  drive  is  of  as  much  importance  as  the  maxi-  may  also  be  used. 

mum,  for  in  a  properly  arranged  group  system  In  other  recent  installations  the  four-wire 
the  motor  capacity  need  not  be  the  equivalent  of  multiple  voltage  system  is  used,  which  permits 
the  total  maximum  i>ower  required  to  operate  of  very  wide  variations  of  speed  in  the  operation 
the  several  machines  in  the  group,  but  may  be  of  the  tool.  This  system  gives  excellent  results 
taken  at  some  value  less  than  the  total,  de-  and  removes  one  of  the  objections  urged  against 
pending  upon  the  number  of  the  machines  and  direct-connected  motor-driven  tools,  namely,  diat 
the  average  period  of  operation.  On  the  other  such  machines  are  not  snfiiciently  flexible  in  re~ 
hand,  as  already  shown,  the  motor  capacity  of  gard  to  speed  variation,  and  that  such  variBtioo 
independently  driven  machines  must  not  only  can  only  be  obtained  by  throwing  in  resistances 
equal  the  maximum  power  required  to  drive  the  which  cut  down  the  efficienw  of  the  motor,  or 
machine  at  full  load,  but  it  must  be  capable  by  varying  the  strength  of  field  which  reduces 
of  exerting  a  greatly  increased  momentary  the  torque.  The  maltiple  voltage  system,  how- 
torqne.  In  any  case  lai^e  units  should  be  ever,  has  some  serious  disadvantages.  It  cannot 
avoided,  for  the  multiplication  of  machines  usually  be  operated  from  an  outside  source  of 
driven  from  one  motor  entails  additional  shaft-  power  without  rotary  transformers ;  tiie  generat- 
ing, counter-shafts,  and  belting  which  may  read-  mg  sets  and  switchboard  are  complicated,  and 
ily  cause  the  transmission  losses  to  be  greater  the  total  cost  of  instillation  is  expensive;  ytt 
than  those  obtained  with  engines  and  shafting  with  these  draw-backs  the  system  is  growing 
alone,  besides  frustrating  some  of  the  nrincipal  in  &vor,  as  it  has  manifest  advantages  whidi 
objects  of  this  method  of  transmission.  outweigh  the  objections.    Stor^e  battery  power 

As  far  as  the  efficiency  of  transnrission  is  has  been  used  to  some  extent  to  obtain  multiple 

concerned,   it   is   doubtful   whether,   in   a   large  control   and   is   suggestive  of   interesting  possi- 

number  of  cases,  motor-driving  fwr  te  is  any  bilities,  but  in  its  present  form  it  is  not  altogether 

more   efficient   than   wclUarranged   oigines   and  desirable    for   this    purpose.      In   many    of   the 

shafting.     As  already  pointed  out,  the  principal  larger   sizes   of   certain   metal-cutting   machines 

thing  to  be  kept  in  mind  is  a  desired  increase  it  is  probable  that  marked  changes  will  be  Jlro- 

■n  ^ciency  oi  the  shop  phnt  in  turning  out  duced  in  the  immediate  future,  and  the  indka- 

pioduct,  with  a  reduction  in  the  time  and  labor  lions  are  that  direct-connected  motors  with  wide 

Items,    without  especial    reference   to   the   fuel  variations  of  speed  and  power  will  be  incorpe- 

itcms  involved  in  the  power  production.    On  ac-  rated  in  the  new  designs. 

count  of  the  subdivision  of  power  which  results  The  recent  improvements  in  the  manufacture 

from  the  use  of  many  motors,  there  is  less  liabil-  of  certain  grades  of  tool  steel  have  shown  in- 

ity  of  interruption  to  manufacture,  and  in  case  of  disputably  that  the  present  designs  of  machine 

overtime  it  is  not  necessary  to  operate  the  whole  tools  are  not  sirf^pently  heavy  to  stand  up  to 

works,  with  its  usual  heavy  load  of  transmitting  the   work   in   order   to   obtaun   the  economy   of 

machinery.     Another   advantage   is   the   adapta-  operation  whidi   results   fron  tiie  use  of  Bu^ 

bility   to   changes   and   extensions ;  new   motors  steels,     Higlier  speeds,  heavier  cuts  and  greater 

may  always  be  added  without  affecting  any  si-  feeds   may   be   obtained   if   the   machines    wilt 

ready    in   operation,   and   the   ease   with   which  stand  the  strain,  but  in  most  cases  the  capacity 

this  system  lends  itself  to  varying  the  speed  of  of  the  machine   is  not  commensurate   with  the 

different   unit   groups    is   a   very   potent   factor  ability  of  tf»  tool  to  remove  metal.    With  cutting 

in  its  favor.     When  power  is   delivered  to  the  speeds  of  too  to  300  feet  per  miniite,  it  is  evident 

machine  by  direct  connected  motors,  a  serious  that  the  power  requirements  will  be  much  greater 

difficnlty  is  often  experienced  in  obtaining  speed  than  for  the  ordinary  tnactnnes  of  to-day,  which 

variation,   which   is   so   necessary   with   a   large  iiave  a   cutting    qxed   of   from    lo  to   30   feet 

proportion  of  the  machines  in  common  use.     A  per  minute.    Here  then  is  an  interesting  field  for 

certain  amount  of  variation  can  be  obtained  by  the  direct-connected  motor  with  ample  power 

theostatic   control  —  a   wasteful   method;   or   by  and  speed  variation  for  any  work  <!riuch  it  may 

using  a  single  voltage  system  vrith  shunt  field  be  called  upon  to  perform. 

regulation;  but  the  variation--''!    either  case  is  Compressed  Air. —  Reference  has  been  made 

very  limited.    This,  however,  may  be  increased  to  the   use  of   compressed  air  power,  and  its 

by    using   a    donble   commutator    if   space   will  facility   of  adaptation   to   various   requirements, 

permit.     The  three-wire,  220-volt  system,  offers  but  h  is  evident  from  an  inspection  of  some  of 

many  advantages   for  both   power  and   lighting  the    devices    in    use    that    enthusiasm    for    new 

systems,  and  is  very  frequently  employed.     Va-  methods,  rather  than  good  judgment,  has  con- 

nalions  of  speed  may  be  obtained  with  this  sys-  trolled  in  many  of  its  applications.     For  lOttK 

tem  by  using  a  combination  of  field  regulation  years  compressed  air  was  used  only  in  mines. 
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nrhere  it  produced  marked  economies  in  under-^  economical  compressors.  The  greatest  loM  is 
ground  work.  Later,  compressed  air  w4s  intro-  that  in  the  air  molor  itself.  In  a  large  number 
duced  into  manufacturing  line^  and  to-day  its  of  cases  it  is  impracticable  or,  at  most,  incon- 
use  in  railroad  and  other  machine  shops,  boiler  venient  to  employ  reheaters,  and  the  air  is  used 
shops,  foundries,  and  hridge  works  is  being  very  generally  at  normal  temperature  for  the 
widely  extended  In  the  Santa  Fe  railroad  shops  various  purposes  (o  which  it  is  applied.  To 
at  Topeka  there  are  over  live  miles  of  pipe  m  obtain  the  most  satisfactory  results,  the  air 
which  compressed  air  is  carried  to  the  different  must  be  used  expansively,  but  usually  where  the 
machines  and  labor-saving  appliances  through-  demand  for  power  is  intermittent  no  attempt 
out  the  works.  In  such  shops  air  is  used  to  has  been  made  to  reheat  the  air,  and  as  a  result 
operate  riveting  machines,  punches,  stay-bolt  the  combined  efficiency  of  compressor  and  motor 
breakers,  stay-bolt  cutters,  rotary  tapping  and  is  quite  low,  varying  in  general  from  ao  to  50 
drilling  machines,  flue  rollers,  rotary  grinders,  per  cent.  While  low  working  pressures  are 
rotary  saw  for  sah'ing  car  roofs,  pneumatic  ham-  more  efficient  than  high,  the  use  of  such  press- 
mera,  chisels  and  caulking  tools,  flue  welders,  ures  would  demand  larger  and  heavier  motors 
boring  an<J  valve-facing  machines,  rail  saws,  and  other  apparatus  which  is  undesirable, 
machine  for  revolving  driving-wheels  for  setting  The  advantages  of  higher  pressures  in  re- 
valves,  pneumatic  painting  and  whitewashing  ducing  cost  of  transmission  are  also  well  reco^- 
machines,  dusters  for  car  seats  and  the  operation  nized,  and  the  present  tendency  is  to  use  air 
of  switching  engines  about  the  yard.  It  is  also  at  100  to  150  pounds  instead  of  the  60  or  70 
used  in  the  foundry  for  pressing  and  ramming  pounds  of  a  few  years  ago.  By  reheating  the 
molds,  and  for  cleaning  castings  by  the  sand  air  to  a  temperature  of  about  300°  F.,  which 
blast;  but  its  greatest  field  of  usefulness  is  its  may  often  be  accomplished  at  small  expense, 
application  to  hoisting  and  lifting  operations  in  the  efficiency  is  greatly  increased ;  in  some  cases 
and  abou'  the  works.  New  applications  of  com-  this  has  been  shown  to  be  as  high  as  80  per 
pressed  air  are  constantly  being  made,  and  each  cent.  While  the  lower  pressures  are  yet"  more 
new  use  suggests  another.  This  has  a  tendency  efficient,  the  loss  due  to  higher  compression  is 
to  increase  the  number  of  appliances  which  are  not  serious.  If  the  compressed  air  be  used 
intended  to  be  labor-saving  devices,  but  in  many  without  expansion,  it  will  be  seen  that  there  is 
cases  the  work  could  be  done  just  as  well  and  a  material  loss  in  efficiency;  but,  on  the  other 
much  more  cheaply  by  hand.  The  success  and  hand,  if  it  be  used  expansively  without  reheat- 
economy  which  has  attended  the  use  of  com-  ing,  trouble  may  be  experienced,  due  to  the 
pressed  air  in  so  many  lines  of  work  has  led  drop  in  temperature  below  the  freezing  point. 
to  its  adoption  in  fields  which  are  much  better  If  moisture  be  present,  this  will  cause  the  forma- 
covered  by  electrically  operated  machines.  While  tion  of  ice,  which  may  dog  the  passages  if 
compressed  air  has  been  used  under  certain  con-  proper  precautions  are  not  ttSceo  to  prevent  it. 
ditions  verj;  satisfactorily  to  operate  pumps  and  The  low  temperature  will  not  in  itself  cause 
engines,  printing-presses,  individual  motors  for  trouble;  if,  therefore,  the  moisture  which  the 
lathes,  planers,  slotters,  dynamos,  and  other  compressed  air  holds  in  suspension  be  allowed 
work,  it  does  not  follow  that  it  is  always  an  to  settle  in  a  receiving  tank,  placed  near  the 
economical  agent  under  tiiese  various  uses,  ot  motor  or  other  air  apparatus  and  fregutaitly 
that  other  methods  could  not  be  used  even  more  drained,  less  trouble  will  be  experienced  from 
satisfactorily  in  the  majority  of  cases.  It  has  this  cause.  The  ^eater  adaptability  of  com- 
been  proposed  to  use  individual  air  motors  in  pressed  air  to  various  purposes  causes  its  use 
machine  shops  and  do  away  with  all  line  shaft'  to  increase  along  with  that  of  the  electric  motor, 
ing,  except  possibly  for  some  of  the  heavier  for  it  has  a  different  field  of  usefulness,  inde- 
machinery.  This  use  of  compressed  air  seems  pendent  of  power  transmission;  at  the  same 
entirelyoutside  the  pale  of  its  le^timate  field;  the  time,  when  the  requirements  are  properly  ob- 
general  experience  thus  far  indicates  that  rotary  served  in  its  production  and  use,  its  economy  as 
motors  are  not  at  all  econongical  and  generally  a  motive  power  in  special  cases  compares  favor- 
are  not  as  satisfactory  as  electric  motors,  ably  with  other  systems.  But  compressed  air 
Exceptions  are  to  be  found  in  the  small  portable  possesses  ao  many  advantag;es  that,  howeverin- 
motors  for  drilling  and  similar  operations,  to  efficient  it  may  be  as  a  motive  power,  its  applica- 
which  electricity  is  not  at  all  adapted  and  where  tion  to  shop  processes  will  be  continually  ex- 
compressed  air  has  been  lound  to  give  excellent  tended  as  its  usefulness  becomes  better  known, 
results.    Although  these  tools  are  very  success-  See  Pneumatic  Tools. 

ful,  they  are  still  rotary  motors,  not  exempt  from  Hydraulic  Power. —  Mention  has  been  made 

some  of  the  objectionable  features  which  seem  of  the  use  of  hydraulic  motors  as   a   factor  in 

to  be  inseparable  from  them.    It  is  not  surpris-  the  subdivision  of  power,  but  these  are  being 

|ing,    therefore,    to    find   a    tendency   to    employ  used  to  such  a  limited  extent  for  this  purpose 

reciprocating  pistons  and  cranks  in  these  port-  that  they  will  not  be  considered  here.    There  is, 

able  machines,  and  such  tools  are  now  in  use  however,  a  growing  field  of  usefulness  for  hy- 

weighing  only  40  pounds  capable  of  drilling  up  draulic  power  in  manufacturing  operations  which 

to  two   and   a   half   inches   diameter.     In   most  is  peculiar  to  this  agent  alone,  namely,  its  use 

cases   no   attempt   has  been   made  to   use   com-  in  forging  and  similar  work.     Where  hydraulic 

pressed  air  power  efficiently;  its  great  conven-  power  exists  for  this  purpose  it  is  also  generally 

lenoe  and  the  economy   produced   by  its   dis-  used  for  a  variety  of  purposes  whkh  could  be 

placement  of  hand  bbor  have,  until  recently,  accomplished    just    as    well,    and    often    more 

been  accepted  as  sufficient,  and  greater  economies  economically,  by  steam  or  compressed  air;  but 

have  not  been  sought.  in  forging  operations  where  heavy  pressures  are 

In  the  matter  of  compression,  very  inefficient  required  hydraulic  power  is  infinitely  better  than 

pumps  are  still   in  use,  but  manufacturers  gen-  either.      The   compressibility   of   air   is    an   ob- 

erally  have  found  that  it  pays  to  use  high-grade  jection  in   many   lines  of  work,  and  it  is  now 
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wdl  tecogBizd  that  the  effect  of  a  hammer  blow  loss  in  transmission  if  the  pipes  be  tight  need 
is  oftentimes  merely  local.  As  H.  F.  J.  Porter  not  be  considered,  for  although  there  is  a  sl^ht 
hat  so  ably  shown,  the  pressure  applied  in  forg-  loss  in  pressure  due  to  the  frictioital  resistances 
ing  a  body  of  iron  or  steel  should  be  sufficient  of  the  pipes,  yet  there  is  a  corresponding  increase 
in  amount  and  of  such  a  character  as  to  penetrate  in  volume  due  to  drop  in  pressure,  so  ttiat  the 
to  the  centre  and  cause  flowing  throughout  the  loss  is  practically  inappreciable.  It  has  already 
mass;  as  this  flowing  of  the  metal  requires  a  been  stated  that  compressed  air  as  now  used 
certain  amount  of  time,  the  pressure  should  be  without  reheating  is  not  at  all  efficient  as  a  source 
maintained  for  a  corresponding  period.  Hy-  of  motive  power,  since  the  combined  efficiency  of 
drautic  pressure,  Instead  of  a  hammer,  should,  compressor  and  motor,  even  under  favorable  con- 
therefore,  be  used  to  work  it  into  shape.  Under  ditions,  is  not  more  than  50  per  cent  of  the  avail- 
its  action  the  forging  is  slowly  acted  upon  and  able  energy  put  into  the  compressor.  In  other 
the  pressure  is  distributed  evenlv  throughout  cases  the  efficiency  is  as  low  as  30  per  cent.  There 
the  mass,  whereas  under  the  high  velocity  of  should  be  no  comparison  between  the  cost  of  pow- 
.  impact  of  the  hammer  the  metal  does  not  have  er  by  compressed  air  and  its  brilliant  rival,  elec- 
time  to  flow,  and  thus  internal  strains  are  set  up  tricity,  since  each  has  its  own  field  of  usefulness. 
in  tlie  mass,  which  may  cause  serious  results.  With  a  three-wire  230-volt  system,  which  is  very 
especially  with  certain  steels  which  have  not  suitable  for  ordinary  shop  transmission  when 
the  property  of  welding.  The  quality  of  the  both  light  and  power  are  to  be  taken  off  the  same 
steel  is  very  much  improved  by  the  processes  circuit,  the  combined  efficiency  of  generators 
of  hydraulic  forging,  and  we  find  a  marked  and  motors  working  intermittently  with  fluctuat- 
tendency  to  substitute  this  method  10  a  wide  ing  loads  will  be  about  60  per  cent  of  the  power 
variety  of  work  in  which  presses  are  employed  delivered  to  the  engine.  For  greater  distances 
varying  in  capacity  from  20  tons  to  i^floo  tons,  than  those  which  obtain  in  plants  of  this  charac- 
It  is  an  interesting  fact  that  the  magnificent  ter  the  loss  in  transmission  will  be  greater,  and 
i3S-ton  hammer  made  by  the  Bethlehem  Steel  higher  voltage  must  be  employed,  in  order  to 
Company  now  lies  idle,  while  the  work  for  which  keep  down  the  line  loss.  While  it  is  possible 
it  was  intended  is  done  by  a  14,000-ton  hydraulic  to  put  in  conductors  sufficiently  large  to  carry  the 
press  operated  by  an  engine  of  IS,000  horse-  current  with  any  assumed  loss,  yet  the  cost  of 
power.  In  these  works  all  forgings,  except  small  the  line  becomes  prohibitive  with  low  voltage, 
pieces,  are  done  on  hydraulic  presses,  the  largest  Where  cheap  fuel  is  available  it  is  found  in 
lummer  in  actual  operation  beitig  only  of  six  most  cases  that  electric  power  can  be  generated 
tons  capacity.  The  pressure  used  is  7,000  pounds  at  the  works  more  cheaply  than  it  can  be  pur- 
per  square  inch,  but  the  present  tendency  indi-  chased  from  a  central  station;  especially  is  this 
cates  the  use  01  a  so-called  low-pressure  trans-  the  case  if  the  exhaust  steam  be  used  for  heating 
mission  service  under  a  pressure  of  400  or  500  purposes.  In  isolated  plants  the  cost  of  transmis- 
pounds,  with  an  intensifier  at  the  press  which  sion  is  very  small  as  compared  with  the  total 
the  pressure  to  2,500,  5,00Q,  7,000  pounds,  cost  of  generation ;  whereas  in  the  average  cen- 


effected  by  low-pressure  water,  so  that  the  may  constitute  a  large  percentage  of  the  operat- 
cylinder  always  remains  filled,  and  the  higE-  ing  cost.  In  those  localities  where  the  cost  of 
pressure  is  only  brought  to  bear  the  moment  the    fuel  is  high,  electric  power  can  often  be  pur- 


Jiies  come  in  contact  with  the  pieces  to  be  forged,  chased    more    cheaply    from    a    central    station 

The  intensifkr  is  built  in  multiple,  which  permits  which  obtains  its  power  many  miles  distant  and 

of  a  variable  force  to  suit  the  work  to  be  done;  transmits  it  electrically  to  a  convenient  distribut- 

its  action  and  control  are  extremely  simple,  and  ing  centre,  where  it  is  nsed  for  power  and  light. 

results    are    produced    which    show    a    marked  The  recent  development  in  electrical  transmission 

increase   in  speed,  and  a  decided  economy  in  is   very  marked,   and   one  constantly  hears  of 

operation.     Some   of   the    recent    German   hj;-  some  ^  new   achievement   more   wonderful   than 

draulic  forging  machines  equipped  with  intensi-  anything    previously    accomplished.      Distances 

fier  operate  at  a  speed   of  40  to  70  strokes  per  have   been  gradually  increased   until   it   is  now 

minute  on  finishing,  and  ao  to  30  strokes  per  possible  to  transmit  electrical   energy  econom- 

minute    for    the    heaviest    work.      The    success  icalty   and  in   commercial   quantities   up  to   150 

which  has  attended  the  use  of  hydraulic  power  in  and  even  200  miles.    There  has  been  a  steadily 

for^ng  is  causing  it  to  be  applied  to  other  and  increasing  tendency  to  raise  the  line  voltage  in 

similar  work  to  an  increasing  extent,     In  boiler  such  transmissions,  and  to-day  we  find  in  suc- 

works,   railroad   and   locomotive   shops,   bridge  cessful  operation  voltages  as  high  as  40,000  and 

works,    and    shipyards    it    is    used    along   with  even  60,000  as  compared  with  the  4,000  and  6,000 

compressed  air,  but  where  heavy  pressures  are  volts  of  a  few  years  ago.     The  possibility  of 

desired   hydraulic  power   is   greatly  to   be  pre-  electrical  transmission  thus  permits  of  the  utiliz- 

ferred  1  hence  we  find  it  operating  machines  for  ation  of  available  sources  of  power  at  great  dis- 

intnchin^  and  shearing  heavy  plates  and  sectional  tances  from  the  centre  of  distribution ;  but  while 

[teams,  riveting  machines,  stationary  and  portable,  it  is  interesting  to  know  that  a  certain  amount 

flanging  and  bending  machines,  tube  upsetting  of  power  may  be  transmitted  a  given  distance 

nachines,   wheel  and   crank-pin   presses,   lifting  with  a  high  degree  of  efficiency,  it  is  more  im- 

jacks,  and  hoists  of  all  kinds.     For  heavy  boiler  portant  to  know   whether  the  same  amount  of 

work   hydraulic   riveting   seems   especially    well  power  could  be  obtained  at  the  objective  point 

Mlapled,    as   an   intensity    of   pressure    can   be  more  economically  by  other  means, 

brought  to  bear   upon  the  plates  which   is  oh-  Petroleum     Fuel.—  U  has     been      suggested 

tained  by  no  other  method.  that    the    fnture    of    long-distance   transmission 

Trantmission.—  In  the  transmission  of  power  depends  largely  upon  the  development  of  oil  as 

br  compressed  air,  within  reasonable  limits,  the  a    fuel;   but  at  the   present  time  the  outlook 
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for  oit  fuel  in  seneral  competition  with  coal  or  pensated  for  by  the  low  cost  of  production,    it  k 

long-distance   transmission  is  not  encouraging,  upon  such  power  gas  that  the  commercial  future 

While  the  development  of  the  Texas  and  Southern  of  the  gas-engine  as  a  general  motor  depends. 

California    oil    fields    has    increased   the   visible  A    prominent    factor    in    gas-engine   practice 

supply  and   brought  about  increased  activity  in  which  has  attained  a  high  degree  of  development 

the  use  of  liquid  fuel,  yet  it  is  doubtful  whether  in  European  practice  is  the  small  ^as-produccr. 

the  advantages  would  be  sufficient  to  cause  it  to  These  generators  are  very   simple  in   operation, 

come  into  general   use  as   a   fuel,  since   with  a  and  furnish  a  convenient  and  economical  means 

limited  production  and  an  increased  demand  for  of  obtaining  power  at  a  much  lower  rate  than 

this  and  other  purposes  the  cost  would  be  cor-  with  the  ordinary  city  lighting  gas.     The  econ- 

respondingly  increased.  omy  of  these  small  producers  is  shown  by  tests 

A    number   of    railroads   contiguous    to    the  which  give  one  horse-power  on  a  i6  horee-power 

oil-producing  centres  liave  equipped  their  loco-  engine  with  a  consumption  of  only  i.i  pound  of 

motives   to   burn   this   fuel,   and   it   is    used   to  fuel.     For    engines    above   40   horse-power    one 

some  extent  to  fire  marine  boilers,  and  with  horse-power  can  be  obtained  on  seven  eighths  . 

great   satisfaction, — since    its   displacement   for  pound  of  fuel.     The  successful  employment  of 

a  given  heating  value  is  only  about  one  half  large  combustion  engines  with  blast  furnace  gases 

that  of  coal,  and  the  labor  cost  is  materially  re-  as  the  explosive  medium,  otiliies  vast  sources  of 

duced.    It  is  also  used  quite  extensively  in  certain  power  which  a  few  years  ago  were  allowed  to  go 

sections   of   the   country    as   a    steam   producer  to  waste  or,  at  most,  were  used  very  inefficiently. 

in   power  plants,  but   it  is   hardly  possible  that  The  high  thermal  efficiency  of  the  gas-engine  has 

liquid  fuel  will  be  a  serious  competitor  of  coal.  long  been  recogniied  and  the  possibility  of  fur- 

At  present,  as  far  as  power  for  manufacturing  ther  development   is  a  promising  factor  in  this 

plants  is  concerned    it  is  largely  a  question  of  ''«'<•-     The  already  accomplished  efficiency  of  38 

transportation,  whether  oil  can  be  laid  down  and  pef  cent  reported  by  Professor  Meyer,  of  Gdttin- 

handled  at  a  given  point  more  cheaply  than  coal.  S^:  greatly  exceeds  the  maximum  theoretical 

It  is  probable,  however,  that  oil  fuel  will  supply  ^^""^X.  of  the  steam-engine  and  more  than 

a  local  demand  in  certain  sections  where  trans-  doubles  its  actual  best  obtainable  working  effi- 

portation  charges,  and  possibly  insurance,  will  <:«nfy.  .With  higher  compression  even  greater 

permit  its  use  at  a  low  cost,  and  it  is  in  this  con-  efficiencies  may  be  expected     But  with  high  com- 

necfion  that  it  may  become  a  competitor  of  dec-  presston  there  is  danger  of  premature  explosion, 

trical  transmission.  ^"^  !<>  *!?«  generation  of  heat  in  compressing  the 

Gas-engines.—  One   interesting   phase   of   the  B"  '"  ' "«  presence  of  oxygm ;  for  this  reason 

power  problem  which  forcibly  presents  itself  at  "<"  D"^"-^'  compresses  the  air  separatdy     Un- 

the  present  time  is  the  vast  possibilities  possessed  ''"/.P'f^""??-  °^S°°  T""^  or  more,  which  is 

by  the  modem  combustion  engine,  which  includes  ""^^  '"  *«  pj«^'  '^°*°"-  **  ""  becomes  very 

the  various  types  of  gas-  and  oil-engines.    While  ^<^.  ?"?   «?d'  X  'gn'tes  a  charge  of  hquid  fuel 

iU  use  as  a  motor  !n   industrial  ettablishments  ^"-^^  !^  '"'<^"'^  ■•?">  *»"'  compression  chamber, 

has  been  somewhat  limited,  yet  there  is  a  marked  There  ts  no  explosion ;  t^ombustion  occurs  while 

tendency  to  employ  the  g^-engine  in  manufac-  «I«"3'<>n  goes  on,  and  the  heat  generated  d,s- 

turing  works,  and  Consideration  of  its  advantages  ^hTyear  ™1   Tr^lVX  use   ofunderTon^ 

and  cost  of  operation,  togetfier  with  Its  high  tlier-  „,^'^^-        ^7' gas-engines   capable  of  supplying 

mal  efficiency  and  possibility  of  still  further  mi-  ^g           fiofse-power.  ^  This  gives  an  average  S 

provemen     indicates  that,  for  a  great  many  pur-  ^^^^^  ^  horse-power  per  engine.     As  compared 

poses    both   steam-engines   and    electric   motOPS  ^■^^^  ^^  ,j,^  ,^i,j  ^^^^^^  S,»t^  Census  Report 

may  be  uUimately  replaced  by  gas-engines.    That  ^^gjca   that,   during  the  census  year   rSgg,  there 

the  gas-engine  in  both  large  and  small  sues  has  ^„^   constructed    in   the   United    States    !«,5W 

reached  a  point  in  its  development  where  it  can  combustion   engines   having   a   lota!    eapacity  of 

fairiy  rival  the   steam-engme  in  rdiabtlity   and  ,g,  „„  horse-power,  or  only  about  9  horse-power 

satisfactory  running  qua  ities,  there  can  be  no  ^„  „,gine.     Although  this  country  has  lagged 

question.    In  pomt  of  fuel  economy,  a  gaa-engme  somewhat  behind  Europe  in  adopting  large  gas- 

©f  moderate  size  is  on  a  parity  with  the  largest  engines,  there  is  evidence  that  this  state  of  af- 

tnple-expanston  steam-engines,  and  will  give  a  f^irg  „i[|  „ot  exist  very  long,  for  a  number  of 

horse-power  on  less  than  one  pound  of  fuel.    The  finns  are  now  in  the  field  building  gas-engines 

high  price  of  gas  m  this  country  has  contributed  from  1,000  to  4,000  horse-power  capacity.     The 

largely  to  those  causes  which  have  prevented  a  use   to    which   these    large    engines    are    put   is 

more  common  use  of  the  gas-engine  as  a  motor,  about   equally  divided  between  the  operation  of 

For   this    reason   the    gas-engine   has    generally  blowing  engines  for  blast  furnaces  and  the  driv- 

been    used,    not   so   much    because    of    its    high  jng  of  dynamos  for  general  power  distribution. 

efficiency    as    a    Ihermo- dynamic    machine,    but  While  the  gas-engine  in  the  larger  sizes  is  thus 

rather  on  account  of  its  convenience  and  saving  used  extensively   for  the   generation   of   electric 

in   labor.     It  is  true  that  natural  gas  is  che^,  light  and  power,  a  growing  tendency  is  observed 

but   it   is   equally  true   that   natural   gas   is   not  to  use  the  gas-engines  direct  as  motors.    A  num- 

generally  available.    Fortunately  the  manufacture  ber   of  railroad  and  other  machine  shops  have 

of  producer  gas  has  reached  a  high  state  of  de-  been  equipped  with  moderate  sized  gas-engines 

velopnient,  and  tliere  are  now  in  successful  use  suitably  located  about  the  works,  and  in  addition, 

several   processes   by   which   power   gas   can   be  thousands  of  horse-power  are  used  in  the  smaller 

made  from   cheap  bituminous   coals   as   well   as  sizes  for  a  wide  variety  of  purposes,   iiKluding 

anthracite  and  coke.     The  leanness  of  such  gases  village    waterworks,    isolated    lighting    stations, 

renders  them  less  etfective  per  cubic  foot  of  gas,  and   manufacturing   plants   of   all   kinds.     With 

as  compared  with  the  richer  coal  gas  or  even  the  possibilities  of  high  thermal  efficiencies  we 

water  gas;  but  this  difference  is  more  than  com-  may  look  with  much  hope  upon  the  still  higher 
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for  it  will  doubtless  be  found  that  gas  transmit- 
ted from  a  central  gas-making  plant  at  a  manu- 
facturing works  into  engines  located  at  points 
of  use  will  effect  a  material  saving  in  the  utiliza- 
tion of  power  over  any  existing  methods.  It  is 
not  to  be  presumed  that  the  gas-engine  will  dis- 
place either  the  electric  motor  or  the  steam- 
engine;  each  has  its  legitimate  sphere  of  useful- 
ness, and  each  will  be  more  highly  developed  as 
the  result  of  direct  compeliiion.  Vet  the  econo- 
mies already  obtained  indicate  that  the  field  of 
the  gas-engme  will  be  gradually  extended  into 
that  of  the  steam-engine  and  the  electric  motor. 

Steam-turbmes. —  JIany  of  the  questions  in- 
volved in  this  consideration  are  at  the  present 
time  in  a  transitional  stage-  The  reciprocating 
steam-engine  has  reached  a  high  state  of  develop- 
ment, but  it  is  not  probable  that  it  has  attained  its 
highest  degree  of  perfection.  While  an  economy 
of  less  than  gyi  pounds  of  sleam  per  horse-power 
hour  has  been  obtained,  even  better  results  may 
be  anticipated;  the.  use  of  high  pressure  super- 
heated steam  in  compound,  jacketed  engines  in- 
volves more  perfect  lubrication,  and  this  may  de- 
mand modihcalion  in  existing  valve  types; 
however  this  majr  be,  the  outlook  is  promising  for 
still  higher  efficiency;  whclher  this  will  mean 
cheaper  power  than  can  be  obtained  in  other 
ways  will  depend  upon  many  conditions.  In  any 
case,  and  especially  with  intermittent  or  variable 
loads,  it  is  not  so  much  a  question  of  maximum 
efficiency  as  it  is  economy  of  operation. 

From  this  point  of  view  the  present  ac- 
livity  in  the  constniction  and  development  of 
Ae  steam-turbine  is  of  interest  to  engineers 
and  power  users.  The  steam  consumption  of 
a  moduli  steam-tarbine  of  moderate  size  com- 
pares very-  favorably  with  that  of  the  better 
class  of  large  reciprocating  engines,  but  what  is 
oi  grater  importance  is  the  evident  superior  steam 
economy  under  variable  loads.  The  steam  con- 
sumption per  horse-power  hour  varies  httle  from 
one  third  to  full  load ;  at  over-Ioads  the  economy, 
as  shown  by  numerous  tests,  may  be  even  better. 
This  feature  predestines  the  steam-turbine  to  the 
special  field  of  electric  lighting  and  power  genera- 
tion, where  it  must  inevitably  become  a  formid- 
able rival  of  the  larger-sized,  slow-speed  recipro- 
cating steam-engine.  The  high  rotative  speed 
of  the  steam-turbine  is  a  prominent  factor  in 
favor  of  its  adoption  in  connection  with  elec- 
trical generators,  since  the  cost  of  the  generator 
end  of  the  equipment  ought  eventually  to  be 
very  materially  reduced;  but  for  many  lines  of 
work  the  hitpi  rotative  speed  of  the  present 
types  of  steam-turbine  is  prohibitive,  nor  can  it 
be  adapted  successfully  to  belt-driving,  except 
by  the  use  of  gearing.  However,  it  is  fair  to 
presume  that  the  attention  now  being  given  to 
its  development  will  evolve  a  more  universal 
type  of  motor  adapted  to  general  power  pur- 
poses with  large  and  small  units  alike. 

The  economies  already  obtained  with  both 
the  steam-turbine  and  the  gas-engine  have 
brou^t  each  into  a  prominence  which  is  at  least 
suggestive  of  the  important  developments  that 
are  taking  place  in  methods  of  obtaining  and 
using  power.  j  j  ylatho, 

Profttsor  of  Mechanical  Enghttering,  Vniver- 
tity  of  UinnejoU, 


Poir'cta,  Hiranv  American  sculptor:  b. 
Woodstock,  Vt,  29  July  1805 ;  d.  Florence,  Italy. 
37  June  1873.  He  received  his  education  at 
the  district  school,  and  on  the  removal  of  the 
family  to  Ohio  in  i8ig  waa  employed  as  as- 
sistant to  a  clock-maker.  He  was  subsequently 
appointed  director  of  the  waxwork  department 
or  the  Western  Museum  of  Cincinnati,  an  em- 
ployment he  pursued  for  seven  years.  In  183S 
he  wait  to  Washington,  and  was  for  some 
time  employed  in  modeling  busts  of  distin- 
guished men.  With  the  proceeds  derived  from 
these  effcH;ts,  and  the  aid  of  Gen.  Preston,  be 
was  enabled  to  visit  Italy.  In  1837  be  estab- 
lished himself  at  Florence,  where  he  resided 
until  bis  death.  His  statue  of  'Eve  Tempted,* 
which  excited  the  approval  of  Thorwaldscn,  was 
produced  in  i8j8;  in  1843  was  modeled  the  still 
more  popular  'Greek  Slave,'  of  which  six  copies 
in  marble,  and  itmumerable  casts  and  reduced 
copies,  are  in  existence.  Among  his  other 
statues  the  most  notable  are:  'The  Fisher 
Boy»  (1846):  another  <Eve  Tempted'  (i8») ; 
•America'  (1854),  destroyed  by  tire  in  1866; 
<II  Penseroso'  (1856);  <Cairtornia'  (1858); 
and  <Tbe  Indian  Girl'  Ci8?2)  ;  and  statues  of 
Washington  for  the  State  of  Louisiana,  of  Cal- 
houn for  South  Carolina,  of  Webster  tor  Boston, 
and  of  Franklin  and  Jefferson.  He  also  exe- 
cuted several  ideal  busts,  such  as  'Ginevra' 
(1840);  "Proserpine'  (184s);  'Psyche'  (1849); 


busts  of  Jackson,  Adams,  Everett,  Van 
Buren,  and  Longfellow. 

Powers  Le  Grand,  American  statistician: 
b.  Preston,  N.  Y.,  1847.  He  was  graduated  at 
Iowa  State  University  in  1872  and  was  engaged 
in  active  ministerial  work  i874-90.  Ht  was 
commissioner  of  labor  in  Minnesota  i89i-g,and 
has  since  been  chief  statistician  of  the  nth  Cen- 
sus, in  charge  of  agriculture.  He  has  published 
^Minnesota  Bureau  of  Labor  Biennial  Reports' 
{1890-9)  ;  'Farmer  Hayseed'  (a  reply  to  'Coin's 
Financial  School' ) ;  etc. 

Powhatan,  pow-ha-t!in',  Indian  sachem:  b. 
about  1550;  d.  1618.  This  was  the  name  of  his 
tribe;  his  own  was  Wahunsonacook.  Origi- 
nally he  was  at  the  head  of  eight  tribes,  but 
being  a  man  of  great  natural  abilities,  raised 
liimself  from  the  rank  of  a  chieftain  to  the 
command  of  30  tribes,  numbering  about  8,00a 
(See  Powhatan  Indians.)  His  dominions  in- 
cluded the  country  between  the  James  and  Pa- 
tuxent,  and  extended  imo  the  interior  as  far  u 
the  falls  of  the  chief  rivers.  One  of  his  abodes 
was  a  village  of  a  few  wigwams  near.the  present 
site  of  Ricbmond.  A  large  guard  of  warriors 
usually  attended  him,  and  his  dwelling  was 
watched  at  night  by  sentinels.  After  the  ex- 
tension of  bis  power  northward,  he  dwelt  mainly 
at  Werowocomoco,  on  York  River,  in  the  pres- 
ent coanty  of  Gloucester,  a  few  miles  from 
"  disposed  to  look  with  dis- 


hatan  as  a  prisoner,  and  according  to  the  tradi- 
tion, when  Smith  had  been  condemned  to  death, 
the  sachem  j^elded  to  the  entreaties  of  his 
daughter  Pocahontas  (q.v.)  and  spared  his  life. 
Two  years  later  Powhatan  was  crowned  'Em- 
peror of  the  Indies*  by  Smith  and  Capt  Chris- 
topher Newport,  during  a  visit  which  they  paid 
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hftn  in  queit  of  supfdio.  Smidi  afterward  tirade 
an  unsuccessful  attempt  to  captare  Powhatan 
in  c>rder  to  obtain  a  supply  of  com,  and  in 
re»enge  for  this  Powhatan  prepared  to  exter- 
minate the  English,  bat  was  foiled  by  tiie 
watchfulness  of  Pocahontas,  The  guarrels  be- 
tween Powhatan  and  the  English  did  not  cease 
until  the  marriage  of  his  daughter  to  John  Rolfe 
(q.v.),  after  which  he  was  their  firm  friend. 
Smith's  description  of  Powhatan  represents  him 
as  a  'tall,  well-proportioned  man,  with  a  sour 
look,  his  head  somewhat  gray,  his  beard  so  thin 
that  it  seemed  none  at  all,  his  age  near  sixty, 
of  a  very  able  and  hardy  body  to  endure  any 

Powhatan  Indiana,  an  American  confed- 
eration of  30  tribes  living  south  of  the  Potomac 
River  about  the  time  of  the  settlement  of  James- 
town, The  entire  confederation  numbered  8,000. 
There  are  no  known  descendants  of  any  of 
these  tribes.  The  chief  was  also  called  Pow- 
hatan (q.v.). 

Pow'nall,  Thomas,  English  statesman, 
colonial  governor,  and  author;  b.  Lincoln  1722; 
d.  Bath  2S  Feb.  1805.  He  was  graduated  at 
Cambridge  in  1743,  10  years  later  emigrated  to 
America,  became  private  secretary  to  Governor 
Osborn  of  New  York,  and  in  1757  was  made 
governor  of  the  colony  of  Massachusetts  Bay. 
Having  been  recalled  at  his  own  request,  he  suc- 
ceeded Sir  Francis  Bernard  as  lieutenant-gov- 
ernor of  New  Jersey  in  I^.  He  was  also  ap- 
pointed to  ihe  governorship  of  South  Carolina ; 
Dut  without  gomg  to  that  colony,  in  1761  he  re- 
turned to  EJigland,  was  made  comptroller- 
general  of  the  otpenditures  of  the  army  in  Ger- 
many, and  in  1768  elected  to  Parliament.  He 
earnestly  opposed  the  measures  of  the  govern- 
ment against  the  colonies.  After  being  three 
times  returned  to  Parliament;  he  retired  in  1780, 
and  passed  the  remainder  of  his  life  in  anti- 
quarian studies.  In  the  sphere  of  scholarship 
he  achieved  a  greater  reputation  than  that  which 
he  won  in  the  field  of  politics.  His  writings 
have  a  wide  range  of  subjects,  and  among  his 
principal  works  are ;  "Administration  of  the 
Colonies'  (1764);  'A  Topographical  Di^scrip- 
tion  of  the  Middle  Colonics'  (1776) ;  'A  Me- 
morial to  the  Sovereigns  of  Europe  on  the  State 
of  Affairs  between  the  Old  and  the  New  Worid' 
{1781)  ;  'A  Memorial  to  the  Sovereigns  of 
AmeHca*  (187.1)  ;  'Notices  and  Descriptions 
of  the  Antiquities  of  the  Provincia  Romana  of 
Gaul'  (1788)  ;  *A  Memorial  to  the  Sovereigns 
of  Europe  and  the  Atlantic'  (1803);  "Intellec- 
tual Physics';  'Principles  of  Polity';  and  a 
•Treatise  on  Old  Age,' 

Poytiings,  poinlngz,  Sir  Edward,  English 
statesman;  b.  1459;  d.  1521.  He  was  active  in 
the  Kentish  revolt  against  Richard  HI.  in  1483 
and  two  years  later  came  to  England  in  the 
train  of  tne  Ear!  of  Richmond,  afterward  Henry 
VII.  He  went  as  lord  deputy  to  Ireland  in 
1494,  and  while  there  summoned  a  Parliament 
at  Drogheda  which  at  his  instigation  gave  to 
the  English  crown  and  Privy  Council  direct 
control  of  Irish  administrative  affairs.  The  act 
passed  on  this  occasion  is  known  as  the  Poyn- 
mgs  Law.  (See  Ibeland,  History.)  He  was 
recalled  in  149''  and  was  subsequently  warden 
of  the  Cinque  Ports,  —- 

Poynins's  Law,  oc  Btattite  of  Drogheda, 
an  act  of  ttie  Irish  i-jrlianieirt,  passed  in  I495. 


whereby  all  general  statutei-betore  that  timo 
made  in  England  were  declared  of  imoe  in  Ire- 
land. It  was  so  named  from  Sir  Edward  Poyn- 
ings,  deputy  of  Ireland  under  Henry  VII. 

Poynter,  poin'ter.  Sis  Edward  John,  Eng- 
lish painter :  b.  Paris  20  March  1836.  He  re- 
ceived his  early  education  in  Westminster  School 
and  in  Ipswich,  and  was  the  pupil  of  Gleyre  in 
Paris  from  1856  to  1859.  In  i860  he  returned 
to  London  and  was  elected  Royal  Academician 
in  1876.  His  paintings  in  oil  and  water  colors 
are  distinguished  by  originality  of  conception, 
faultless  drawing,  and  strong  color  qualities, 
and  the  most  remarkable  of  them  are:  'Israel 
in  Egypt*  (1867);  'The  Catapult,'  an  incident 
in  the  siege  of  Carthage  (1868};  'Faithful  unto 
Death';  "Proserpine';  'Perseus  and  Andro- 
meda' (1872);  'The  Fortune  Teller*  (1877); 
'Rhodope';  'The  Golden  Age';  'Zenobia  in 
Captivity'  (1878) ;  'The  Visit  of  the  Queen  of 
Shcba  to  Solomon'    (1890).     During  the  years 


nished  designs  for  the  decoration  of  the  interior 
of  the  dome  of  Saint  Paul's  Cathedral  with 
subjects  from  the  Apocalypse,  as  well  as  for  the 
mosaics  in  Westminster  palace.  On  the  death 
of  Sir  John  Millais  in  1896  he  was  elected  presi- 
dent of  the  Royal  Academy  and  the  same  year 
was  knighted.  He  also  published:  'Ten  Lec- 
tures on  Art'   (1879). 

Poynting,  poin'ting,  John  Henry,  English 
mtist :  b,  Monton,  Lancashire.  9  Sept.  1852. 
He  was  educated  at  Owens  College,  Manchester, 
and  Trinity  College,  Oxford,  was  assistant  to 
Prof.  Balfour  Stewart  in  die  physical  labora- 
tory at  Owens  in  1876-9,  and  in  1880  was  ap- 
pointed to  the  chair  of  physics  at  Mason  College 
(now  Birmingham  University).  He  has  con- 
tributed papers  on  electrical  theory  and  the 
mean  density  of  the  earth  to  the  'Philosophical 
Transactions'  and  the  'Proceedings'  of  the 
Royal  Society;  published  his  Adams  prize  essay 
on  'The  Mean  Density  of  the  Ear*'  (i*)!) : 
and   (with  J.  Q.  Thomson)    'A  Text-book  of 

Pozzo  di  Borgo,  pot'so  de  bdr'gd,  Carlo 
Andrea,  Count,  Russian  diplomat:  b.  Alata, 
Corsica,  8  March  1764;  d.  Paris  15  Feb.  1842. 
He  became  an  advocate,  and  in  1791  was  elected 
to  the  National  Assembly,  but  withdrew  from 
France  for  safety,  and  became  president  of  the 
council  under  English  rule  in  Corsica.  In  1802 
he  entered  the  Russian  service  as  councillor  of 
state,  and  was  employed  in  various  missions  of 
importance.  After  the  Russian  treaty  with  Na- 
poleon, he  resigned,  and  traveled  widely  until 
recalled  by  the  Emperor  Alexander.  He  there- 
upon devoted  himself  to  maintaining  an  ener- 
getic prosecution  of  the  war  a^inst  France. 
He  concluded  the  alliance  with  Sweden,  and  in 
181^  visited  England  for  the  purpose  of  influ- 
encing British  policy.  His  senuces  were  fully 
recognized.  He.  attended  with  the  emperor  thB 
Congress  of  Vienna,  was  ambassador  to  France 
in  1830-4,  and  to  Great  Britain  in  1834-9.  Con- 
sult Vuhrer,  "Notice  Biographique  sur  le  Comte 
Poz^io  di  Borgo'    (1842). 

Pozzuoli,  pot-soo-o'le,  Italy,  a  city  on  the 
gulf  of  the  same  name,  six  miles  west  of  Na- 
ples, at  the  western  foot  of  the  Solfatara  and  in 
a  volcanic  country  known  to  the  Romans  as  the 
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PUegnean  Fields.  Hear  hy  is  the  AvemUn  'first  order,  but  he  it-'  defident  In  oHgiiutllty  of 
lake  famed  as  the  entmice  to  Hell  both  in  conception,  bis  monotone  borders  on  insipidity, 
Virgil's  sixfli  .£neid  and  to  early  Christian  leg-  and  he  soinetimes  strives  to  give  life  to  his  crca- 
cnd,.  which  pointed  out  here  the  place  where  tions  by  a  touch  of  merctricioosness. 
Christ  descended  into  Hell.  Remans  of  Cice-  PradUla,  Franclaco.  fran-thfs'k5  pra-dSt- 
ros  viUa  are  near  the  town,  which  >s  part>cu-  -  Spanish  painter:  b.  ViUanueva  de  Gallego, 
Iwly  famed  for  Its  amphitheatre,  where  30,000  ;„  ^%  province  of  Saragossa.  His  Jnitiati<m 
jpectetora  could  s.  and  m  which  there  were  ;„((,  ^^  "^^^^  through  his  employment  as  a  dec- 
naval  battles  as  well  as  the  ordmar,;  glad.atprial  orator  of  theatres,  but  in  1S63  he  arrived  at 
contests.  The  so-called  Serapeum  w  an  archse-  Madrid  where  he  devoted  himself  to  the  study 
ological  puiile  and  may  have  been  a  town  hall;  ^j  j^e  old  masters,  became  a  pupil  of  Serri  and 
traces  of  the  action  of  sea  water  on  several  p>l-  completed  his  artistic  education  in  the  Spanish 
lara  not  now  touched  by  high  water  seem  to  Academy  of  Fine  Arts  at  Rome.  His  fir«  signal 
prow  that  the  COMt,  possibly  ^rom  volcanic  dis-  achievement    in    art    was     'The    Rape    of    the 


turbanccs,  has  undergone  marked  and  recurrent  Sabines' ;  followed  in  1878  by  'Joanna  the  Mad, 
changes.  The  oniy  other  rum  of  importance  is  following  the  Coffin  of  Philip  the  Fair,  her  Hus- 
Ihat  of  the  temple  of  Augustus  the  site  of  which  band' ;  this  was  awarded  a  medal  at  the  World's 
IS  occupiedby  the  cathedral,  which  preserves  six  Exposition  at  Paris  the  same  year.  His  next  im- 
of  the  original  Corinthian  columns.  Pozzuolt  is  pprtant  work  was  'The  Surrender  of  Granada  to 
a  good  iishmg-port;  exports  the  volcanic  sands  iTerdinand  and  Isabella,'  a  picture  remarkable 
called  poziuolana,  which  are  used  in  making  for  spirited  delineation  of  character,  life-like 
cement;  has  important  mineral  baths  m  the  action  and  grandeur  of  style.  At  the  Exposition 
vianity;  and  is  the  site  of  an  ordnance  factory,  ;„  Munich  fi883)  it  was  awarded  first  medal.  In 
a  branch  house  of  Armstrong  &  Co,  which  addition  to  these  larger  works  he  has  produced 
makes  armor  plate  and  cannon  for  the  Italian  numerous  small  genre  pictures,  illustrating  mod- 
government.            ,         ,      ,              ,        .,  em   life,   and   indicating  keen   observation,   and 

Pozzuoh  was  founded  by  Greek  exiles  from  subtle  power  of  individualization.     Among  these 

Samos  528  B.C.,  as  Diciarchia,  but  the  Italians  js  'Market  Day  at  Vigo' ;  <HiEh  Mass  in  the 

called   It    Puleoh,   "the   wells,"*   because    of   the  pilgrims'  Chapel  at  Guia,'   and   'Pilgrimage   to 

sulphurous  cavities  in  the  earth,  and  this  name  the    Shrine   of    Our    Lady   of   Good    Counsel.* 

stuck  to  the  Roman  colony  founded  here  in  194  These  small  canvases  are  masterpieces  of  their 

B.C.    The  city  became  the  greatest  port  of  Italy  kind  and  have  won  for  him  a  European  reputa- 

and  an  entrepot  for  Oriental  commerce ;  goods  tion 

were  sent  overland  hence  to  Rome  and  the  dan-  p„do,  pra'fliS,  Mariano  Ignacio,  Peruvian 

gerous    navigation     of    the    coast    of     Latium  politician:      b.      Huanaco     J&S.     He     engaged 

awided.     Even  after  Ostium  was  built  the  port  gctivelv  in  a  revolution  which  10  18=^  overthrew 

retained  its  importance,  and    U  beautiful  coast  ?fS  'l^he^qTe'^Sd  1  d'  ^"e  o^poJi  !S"to 

and  curative  spnngs  and  baths  made  it  a  fa-  President  PezetJn  1865  which  resulted  In  Pezet's 

mous  resorL  resignation  and  his   own   election   to   the  presi- 

Pradier,  pra-d€-5,  Jamea,  French  sculptor:  dency.  He  then  formed  an  offensive  and  defen- 
b.  Geneva  23  May  1792;  d.  14  June  1852.  He  siye  alliance  against  Chile,  and  declared  war 
went  to  Paris  in  1809,  and  studied  design  under  with  Spain.  A  Spanish  attack  upon  Callao  was 
Meynier,  and  sculpture  in  the  studio  of  Lemot.  repulsed  2  May  j866,  but  his  own  position  having 
In  1813  he  gained  the  prize  of  the  Academy  been  declared  unconstitutional,  he  was  obliged 
for  a  bas-relief  of  Philoctetes  and  Ulysses,  and  to  leave  Peru  in  January  1868.  Returning  sev- 
this  woric  procuried  his  admission  to  the  French  eral  j-ears  later  he  was  elected  president  in  1876 
Academy  at  Rome.  Here  he  studied  the  an-  and  in  1879  declared  war  against  Chile.  Prado 
tique,  and  returned  to  Paris  with  two  statues,  went  to  Europe  in  the  same  year,  for  the  purpose, 
one  of  a  Bacchante  and  the  other  of  a  son  of  ^^  was  then  stated,  of  obtaining  a  loan  and  iron- 
Niobe.  In  1821  he  went  again  to  Rome,  where  dads,  and  in  his  absence  the  presidency  was 
he  remained  till  iBzj,  and  brought  back  a  beau-  seized  ny  Pierola.  He  returned  to  Lima  in  1886, 
tiful  statue  of  Psyche,  which  be  had  made  out  BUt  ceased  to  be  active  in  politics. 
of  part  of  the  shaft  of  an  ancient  marble  pillar  Pradt,  Dominiqae  Defour  de,  dO-mS-nCk 
found  at  Veil.  From  this  period  he  worked  dii-foor  dtprat,  French  prelate:  b.  Allanches, 
constantly  at  Paris,  and  produced  a  great  num-  Auvergne,  France,  1759  J  d.  Paris,  France,  1837. 
ber  of  larger  and  minor  sculpttires,  including  He  entered  the  priesthood,  and  at  the  outbreak 
a  Venus,  a  most  lovely  group  of  the  Three  of  the  French  Revolution  was  grand-vicar  to 
Graces,  a  plaster  statue  of  Jean  Jacques  Rous-  the  archbishop  of  Rouen.  He  represented  the 
Sean,  after  which  the  casting  at  Geneva  has  clergy  of  Normandy  at  the  constituent  assembly 
been  made,  and  Cyparissus  with  his  goat  attd  a  where  he  supported  the  clerical  and  royalist  par- 
huntress.  Admitted  to  the  Institute  in  1827,  he  ties,  and  after  the  Convention  fled  to  Hamburg 
afterward  executed,  among  other  works,  a  He  returned  to  France  in  1799,  gained  the  favor 
Prometheus,  a  Faun  and  Bacchante,  a  Phidias,  of  Napoleon,  became  his  first  almoner  in  1804 
the  bas-reliefs  on  the  pediment  of  the  chamber  and  later  bishop  of  Poitiers  In  1808  he  was 
of  deputies,  the  allegorical  figures  of  Lille  and  made  ardibishop  of  Mechlin  and  an  officer  of 
Strasburg  in  the  Place  de  la  Concorde  at  Paris,  the  Legion  of  Honor,  but  in  1812,  when  sent  as 
Itelnduatry  m  front  of  (he  exchange,  the  Flora,  ambassador  to  Warsaw  failed  in  his  mission 
which  he  considered  one  of  his  most  successful  thereby  incwrring  the  displeasure  of  Napoleon' 
works,  the  tweve  colossal  Victories  on  the  who  removed  him  from  his  office  as  almoner  and 
monument  of  Napoleon  in  the  Hotel  des  In-  ordered  him  to  his  diocese.  He  later  sold  his 
valides,  the  Atalanta  in  the  exhibition  of  1851,  right  to  the  archbishopric  to  the  king  of  the 
and  the  Sappho  exhibited  in  1852.  The  cxecu-  Netherlands.  Deprived  of  his  office  of  chanceflor 
tion  of  his  works  ranks  him  a  sculptor  of  the  hebecamesimply  the  Abb*  de  Pradt  and  tngaged 
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._ ..le  banished  N 

after  vain  attempts  t_  „_.  _  _  .     _.    .  ,. 

Bourbons  began  to  write  in  favor  of  eonstitu-  police  called  miiitet  ilationarii;  and  the  power* 

tional  freedom  and  against  the  abuses  of  the  of  the  office  vrere  gradually  so  far  extended  that 

clergy.     Among  his  works  are:    'Antidote  au  at  last  there  was  no  appeal  from  his  Eenteocc 

Congres  de  Rastadt*  (1798) ;  'Historie  de  I'Am-  except  to  the  emperor.    The  prafectiu  prtetorio 

bassade    dans    le    Grand    Duche    de    Varsovie'  was  the  officer  who  commanded  the  troops  who 

(1815)  ; 'DesColoniesetdelaRevolQlionacluelle  guarded  the  emperor's  person.     (See  Pi*w»- 

de  rAmeritjue'   (181?) ;  'L'Europe  et  les  Colo-  ian   Guakds.)     The  office   was  first  instituted 

nies      depuis      le      Congres    d'Aix-la-Chapelle'  by  Augustus,  and  was  at  first  only  military,  and 

(1821)  ;    etc.      Consult    De    Lastic-Rochegonde,  had  comparatively  little  influence  attached  to  it; 

'Dominique  de  Pradt>   (189?)-  but  under  Tiberius  it  became  second  only  to  that 

Praed,  prad,  Mrs.  CampbeU.     See  Praed,  °i  the  emperors.    From  Sic  time  of  Severus  to 

Rosa  Cahomne  MuRRAY-Paion.  ""'  "*  Diocletian  the  prefects  had  the  superin- 

■a-^^A    i>     .  r-.     ii_.  M  —._  D^..    -c^  tendence  of  a!i  the  departments  of  the  state  — 

Praed.  Rose  Caroline  Murray-Pnor.Eng-  the  palace,  the  army,  the  finances,  and  the  law; 

M**    ^Tr^'^  W„^fiJ^T'      ='™^"^.'h  i  r;™^  they  also   had   a   court   in   which   they   decided 

March  I8S2.    In  1872  she  was  married  to,  Cam[^  I„  ^^j  j       ,     ^        functionaries  there 

bell  Mackworth  Praed   (d.   i^O   and  m  1876  ^„^  ^^^  pr^fcciui  oquarum,  charged  whh  the 

went  to  London  where  her  Australian  stones  „gu|ation  of  the  water  supply  of  the  city;  the 

T^^Tttn.  ^ri.    "Z  A„t'Sl?-fn  Hernin"J  f'^f"""  <"•""■  ^''^  had  charge  of  the  public 

^tESIi  .  (M^r  ^.   /,»l\"  <Thi  w!/!  ^f^?'«n.  treasury ;  the  frafecHu  vigilum,  who  commanded 

fflj ;    '^S^eJ'I^Js.^a'sSr'  StTaw  '"«  -^-^^-watch;  with  others  of  less  importance. 

and  Lawmalter>   (1893) ;  'Nulma'  (iSg?).    She  Prsemtmire.     pre-mQ-nl're,     the     opening 

published  'My  Australian  Girlhood.'  an  autobi-  words   of  the  writ   issued  preparatory  to  the 

ography,    in    1902.    and    with   Justin    McCarthy  prosecution  of  certain  offenses  supposed  to  imply 

(q.v.)     has     written     'The     Right    Honorable'  '^sa'  contempt  toward  the  sovereign  or  the  gov- 

(1886)  ;  and  'The  Ladies'  Ga!lefy>   (1889).  nov-  ^rnment  —  prtrmonere   or   pramunirt   facias   A. 

els  of  political  and  social  hfe,  B.  (Cause  A.  B.  to  be  forewarned  that  he  appear 

Xtr,.A      urinthr»«     iur.,.v«».i4.      i?.,^i;.i.  before  us,  etc)     The  first  statute  of  prasmunire 

Ws.    He  w>.  rfocalrf  «  Trinity  College,  dnt  1  ,r    °S      I  X             "^  '  J  encroachment, 

briic  was  elected  to  a  Ttinily  fellow.hip  in  "'!"„"!  ,.°k  ','"  ",r°i.'i"'  "T"'  '"'S" 

iRyT  anri  in  1820  wa.  admitted  to  the  Iinr     Tn  ^^"^  statutes  before  the   Reformation   greatly 

ffiCentheSro,  Sals '&™.n?1n    830^.°  glrtnd  W  ■n!"'!*,'  "'tT,''  ■",■  ",""  *" 

for  Great  Yarmouth  in  1834-7,  and  for  A%i-  SXn,™.  2  !    1         t    '  "    j  "  /  ,^V? 

in  S  tSJ     hS  SlltiS   wrilL  w..  tS  A"  i   >""»,"«  by  preachiitg,  teaching,  or  ad- 

in  tne   jiniM.     tiis  poiiticai   writing  was  too  ^^^^^y  speak mg  that  any  person  other  than  ae- 

"•""'"m.S^w  .  iShLS  oft'oih  ,„H  '^  "">»"  '° '1«  "«'  °f  sJtkmem  Sd  union  has 


metrical  ease  and  finish  which  in  more  recent 


Parliament  cannot  make  laws  to  limit  the  descent 


(-    J     ...       ,  ,  ti  -      ,i_  1  i^aiiiaiiiciiL  t:aimu[  inaKc  laws  lo  iimii  tne  aesceiit 

times  finds  "s  closest  resemblance  in  the  work  „f  j^^  ^^^^.„    ^^  ^^^^„  ,1,^^  ^^^         .^      ««  ' 

of    Aust  m   Dobson.     He   excelled,  mvtrsde  ^  ^  Parliament  have  or  has  a  legislative 

«mii,   though    he    displayed,   as    in   the    'Red  authority    without    the    sovereign;    and    so   on 

K™hT?  M?  "^rT^J    '^fi.'^  ^^(  'p^^'h  '  Cathedral  chapters  in  England Vhich  refuse  to 

broader    fields.  _    The    best    edition    of    Praed  s  ^j^^  ^he  bishop  nominatid   by  the   Crown  are 

poetical  works  is  the  authonzed  one  of  1864.  liable  to  be  prosecuted  on  pr^munire.    The  pun- 

PrK'fect,  the  title  of  various  functionaries  ishment  is  forfeiture  and  imprisonment  during 

of  ancient  Rome.    Of  these  the  most  important  the  sovereign's  pleasure, 
was  the  prafeclus  nrbi  or  wrfew,  or  warden  of  Pr»neate    nrp-nSii'tS       <i,-r  Pupbtbtv. 

the  city,   originally  called    cuilos  urbu.     The  *^n«stt,  pre-nes  te.     iee  PAtzsraiNA. 

name  brafectiu  urbi  does  not  seem  to  have  been  Pr^'tor,  originally  the  official  title  of  the 

used  till  after  the  time  of  the  decemvirs.    During  consuls   at    Rome.      When    the   patricians   were 

the  kingly  period  and  the  earl^  years  of  the  compelled  to  acquiesce  in  the  consulship  being 

republic  the  cuslos  vrbis  exercised  within  the  thrown  open  to  the  plebeians,  they  stipulated 

city  all  the  powers  of  the  chief  of  the  slate  in  that  a  new  curule  magistrate  should  be  appointed 

bis  absence;  he  convoked  the  senate,  held  the  from  the  patricians  exclusively,  to  act  as  supreme 

comitia,  and  on  any  emergency  might  take  such  judge  in  the  civil  courts.    On  this  magistrate  the 

measures  as  he  thought  proper.    When  the  office  title  of  prKtor  was  bestowed.     In  337  ■B.C.  the 

of  prxlor  urbanus  (see  PR.noB)  was  instituted  prxtorship  was  thrown  open  to  the  plebeians, 

the  wardenship  of  the  city  was  merged  in  it;  About  240  b.c,  the  number  of  aliens  residing  in 

but  the  cooservBtive  spirit  of  the  Romans  still  Rome  had  increased  to  such  an  extent  that  it 

induced  them  to  appoint  annually  a  prafeetns  was  found  necessary  to  appoint  a  second  praetor, 

urbi  for  the  time  during  which  the  consuls  were  who  should  decide  suits  between  aliens  or  be- 

al»ent    from    the    city   to   celebrate   the    Ferise  tween  aliens  and  citizens.    He  was  known  as  the 

Latinae,  a   festival  held  on  the  Alban  Mount  prator  pertgrinus,  the  other  prwor,  prtrtor  ur- 

Undcr  Augustus,  however,  the  office  ceased  to  be  bonus,  having  cogniiance  of  suits  between  citi- 

a  sinecure.    The  prafecius  urbi  was  a  permanent  lens  only.    In  237  b.c,  the  number  was  increased 

magistrate  whom  the  emperor  invested  with  all  to  four,  the  two  additional  prKtors  to  act  «■ 
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governors  of  provinces.  By  Sulla  the  number  a  tool  or  instTument  that  is  almys  involwd 
was  augmented  to  dght,  by  Juliut  Cxsar  to  lo,  to  meet  a  particular  crisis  or  problem  rwulting 
12,  and  eventually  to  16.    The  prsetors  held  Ihcir     from  a  concrete  situation.     Thought,  therefore. 


._ , , -jht,  t     

offices  for  one  year,  and  were  afterward  sent  does  not  aim  at  truth  in  general.     Its  husuiess 

out  by  lot  ai  governors  of  provinces.  Is  to  discover,  in  concrete  circumstances,  the  best 

Pnetorian   Qturds,   a  body   of   permanent  .'?*^;"f./*^  '■"=  realization  of  some  practical  cad 

troops,  established  byAugustus  as  Imperial  Uie  ">»*'■«  '^?"^7^:.       ...       ,       .   _     . .  - 

Guards,  in  imitation  of  the  cohort  praioria,  or  ,  jP"^J'l«  «J  ^«  doctrine  has  been  chiefly 

bodyguard  attached  to  the  person  of  the  com-  elaborated  by  Professor  John  Dewey  and  thwe 

msnder-in-chief  of  a  Roman  army.    The  Pra:-  associated  w.th  him  at  the  University  of  Ou- 

torian  Kuards  were  kept  «□  by  successive  em-  ^^^°  ^  colleagues  or  students.     These  writers 

perors,  and,  being  under  special  organization  and  ^f^«   connected  their   theory  with   the  doetnne 

mioyi^g  several  privilegeT  they  b«ame  in  time  of  evolu  ion,  and  support  it  mainly  by  argumajts 

so  powerful  that  diey  we  able  to  raise  and  de-  and  analogies  drawn  from  this  soarce.    On  the 

posV  emperors  at  their  will.    They  were  reor-  f}"  ''^'id.  to  decide  regarding  the  Uuth  or 

hniztA  by  Septimius  Sevenis,  and  were  finally  ^f'^'t^  ^^  ,a"/    ^eo^J  of.  cpncepUoii,  we  must 

fuppressed  by  tonstantine  the  Great.  also   appeal   to   the   practical   consequences   that 

„         ,  .'       ,  ,     ,         „   .  ,         . ,              ,  result  from  it    A  theory  is  demonstrated  in  the 

Pratonnm,  (i)  the  official  residence  of  a  p^iy    possible    way    when   it   is    shown   that   it 

prator  or  governor  of  a  Roman  provmce:  hence,  ^ni  "work";  that  is,  that  the  results  Uiat  we 

a  hall  of  justice ;  a  judgment -hall ;  a  palace.     (2)  wish  lo  obtain  iu  a  given  situation  follow  from 

That  part  of  a  Roman  camp  m  which  the  gen-  jj^     i(  j^  ^^jy  ;„  ii,e  light  of  Uiese  results  that 

eral  s  quarters  were.  a  conception  has  meaning.    Apart  from  its  prac- 

Praga,     pra'ga,     Russian      Poland.      See  tical  consequences,  a  conception  is  an  abstrac- 

Warsaw.  tion  witliout  meaning  or  significance,  and  consc- 

Pragmafic  Sanction  {Sanctio  Pragmatica),  Q""^";'?  w'thov'  J''"'!'  or  falsehood, 

a  public  edict  relating  to  important  state  business,  This  practical  test  of  the  truth  of  a  theory 

pronounced  by  the  head  of  tiie  legislature,  and  through  an  appeal  to  its  consequences,  is  the 

differing  from  the  simple  rescript,  in  that  the  element   in  pragmatism  that  has  been   mainly 

latter  was  a  declaration  of  law  in  answer  to  emphasized    by    C.    S.    Peirce    and    Professor 

a  question  propounded  on  behalf  of  an  individual.  WiUiam     James.    Peirce     first  ^  employed     the 

The  pragmatic  decree  was  considered  irreversi-  '""i  and   outlined   the.  theory   m   an   article   10 

ble.     In  European  history  the  following  arc  the  Jhe     Popular     Science     Monthly'       (January 

most  important  pragraaUc  sanctions.     (1)   That  ^?7P) '>.   ™t    th^    present    currency    of    the    po- 

ascribed  to  Louis  IX.  of  France,  but  nrt  brought  IJ^o"  '"  America  and  England  is  largely  due  to 

to  light  till  1468  and  in  reality  an  expansion  Professor, James,  who  has  elaborated  and  cn- 

of  that  of   aarles   VIL     (2)    The  ordinance  f°^",<'  'f  '"  his  psychology  and  in  a  nimiber  of 

of  Charles  VII.  of  France,  drawn  up  at  Bourges  Popular    wort™    and    articles.     The    names   of 

in    1438,    conformably    to    the    decree,    of    the  P«'""«  and  James  are  so  closely  connected  with 

Counol  of  Basel,  and  on  which  rest  the  daims  pragmatism  that  we  quote  here  the  formal  defi- 

of  the   Gallican   liberUes,    It   was  repealed  Iw  5,'';T*.  .     .n-*!-''"'  '"c  ou^,  "^""l ",""?,"  ™ 

Francis    I.     (3)     The    decree    of    the    Geraan  Baldwm  3<D.ctionary  of   Philosophy^      Peirce 

Diet   at    Mainz    in    1439   which   sanctioned   the  describes  the  doctrine  as  follows :    "The  opmior. 

Basel   decree.    The  two  last  Umited  the  papal  lij^'  metaphysics  is  to  be  largely  cleared  up  by 

power,    but    wei*    altered    by    subsequent    c^-  ^e  application  of  the  followmgmaxim  for  at- 

bordats.     (4)  The  instrumenf  by  whidi  the  Ger-  TfV'f'^w   "t,  aPP«i'™^'«n:     'Co"Mder 

man  emperor.  Charles  VI..  being  without  male  JT^-f  ^ff«'s.  t*"^*  might  conceivably  have  prac- 

■ssue,  endeavored  lo  secure  the  secession  to  hi.  ''="1  Jf:"""f^'  tT,"   ^  Th.n    ™.r  ^ni^nt?!");; 

fr\'^nfCh\ri\r^t"'L^*  ^^^TJ^^^IL  wTiole   oTor^Stion' 

this  instruinent  that  he  settled  his  dominions  on  ^f  the  object* »      James   defines  pragmatism: 

bis  danghtwMana  Theresa.     He  induced  n^t  ^t^,   doctrine  that  the   whole    <meining'    of  a 

oftheEurop^soyerei^tOgnaranteeitjbut  co^^ption   ^presses   itself   in   practical   con se- 

'^'^^jsp  svs  <^s  Efs?5.a  ^s^^  'iS  rasa's 

Bararia   acknowledged   the   prngmatic   sanction.  ■^^  ^^^  ^t         ^  „„^  ^e  different  from  the 

{5)   Charles  11.   of  Spain,  when  he  ceded  the  consequences   by   which   the    meaning   of   other 

throne  of  Naples  to  his  third  son  aad  his  sue-  conceptions  is  expressed.     If  a  second  concep- 

cessOTS    in    1759.  called  the   law  of  succession  (Jon  should  not  appear  to  have  other  consc- 

which  he  prepared  for  this  branch  of  his  family  q„ences,  then  it  must  really  be  only  the  first  con- 

tOHctio  pragmatica.  ception  under  a  different  name.    In  raethodoloipr 

:       Pragmatism.     The    term   pragmatism,    as  it  is  certain  tiiat  to  trace  and  compare  their 

employed  in  philosophy  at  the  present  time,  de-  respective  consequences  is  an  admirable  way  of 

notes  the  general  tendency  to  subordinate  log-  establishing  the  differing  meanings  of  different 

ical  thinking  to  the  ends  of  practical  life,  and  conceptions.' 

to  find  the  test  of  the  trnth  of  ideas  in  their  Bibliography. —  W.     James.     'Principles     of 

practical    consequences.     There    are    thus   two  Psychology'  {1890),  chaps.  Jth.  and  xxii.;  'The 

somewhat  distinct  sides  to  the  doctrine,  which  Will  to  Believe*    (1896);    'Philosophical  Con- 

we    find     differently    emphasized    by    different  ceptions   and    Practical    Results'    {1898)  ;   Joha 

writers.     On  the  one  hand,  Ihis  view  points  out  Dewey,    'Studies    in    Logical   Theory'     (t<X>3); 

that  thought  owes  its  origin  to  the  needs  and  de-  *  Personal  Idealism,'  essays  edited  1^  M.  Start 

mands  oi  the  practical  life.    Thought  is  thus  (190a);  W.  Caldwell,    'Pragmatism':    'Miiid» 
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<October  190a) ;  James  Seth,  'The  Utilitarian  etc.  The  university,  foimded  in  1348,  had  lOfioa 
Estimate  of  Knowledge,*  'Philosophical  Re-  students  at  the  beginning  of  the  isth  centui^; 
view,'  July  igoi ;  J,  Royce,  'The  Eternal  and  the  but  subsequently  it  had  a  long  jjeriod  of  inactiv- 
Practical,'  'Philosophical  Review,'  March  1904,  ity.  It  received  a  new  constitution  in  1881,  hav. 
J.  E.  CfiEJGHTON.  ijB  now  '«"  co-ordinate  sides  or  sections  on^ 
Profesfor  of  Philosophy,  Cornell  University.  German  and  one  Czech,  with  respectively  156  and 
(40  teachers,  and  1470  and  2j6i  studcats.  It 
Praffue,  prig,  Austria-Hungary,  the  capi-  possesses  a  library  of  195,000  volumes  and  3,800 
tal  of  Bohemia,  and  the  third  largest  city  of  the  manuscripts,  a  fine  observatory,  museums  of 
empire  317  miles  by  rail  northwest  of  Vienna,  loology  and  anatomy,  a  botanical  garden,  etc. 
and  118  miles  southeast  of  Dresden.  Its  site  is  The  manufactures  consist  of  gold  and  silver 
a  regular  basin,  traversed  by  the  river  Moldau,  embroidery,  silk,  woolen,  cotton,  and  linen 
from  the  banks  of  which  the  city's  buildings  rise  goods,  buttons,  hats,  leather,  paper,  soap,  refined 
in  terraces,  till  they  are  terminated  and  enclosed  sugar,  vinegar,  liqueurs,  refined  salt,  gloves, 
by  hills  of  considerable  height.  Of  nine  bridges  sugar  of  lead,  stearine  and  tallow  candles, 
including  two  railway  viaducts  the  most  striking  machines,  musical  and  mathematical  instruments, 
is  the  Karlsbrucke,  dating  from  1357-1503,  and  firearms,  porcelain,  jewelry,  etc.  The  trade  is  of 
reconstructed  after  damage  by  a  flood  in  1892;  great  importance;  Prague,  owing  to  its  central 
it  is  543  3^rds  long  with  tower  gateways  at  each  position,  and  to  its  facilities  of  transport  by 
end,  and  the  buttresses  adorned  with  statues  of  river,  roads  and  railway,  being  the  great  entre- 
John  of  Nepomuk  and  other  saints.  The  medi-  pot  for  all  the  traffic  of  the  kingdom.  It  has 
a!val  fortifications  and  ramparts  have  been  grad-  also  several  important  fairs,  particularly  one  for 
ually  demolished  since  1866,  and  their  sites  wool,  which  lasts  seven  days,  and  during  which 
occupied  by  pleasure  grounds,  boulevards,  dwell-  a  great  amount  of  business  is  done;  that  of  St. 
ings,  etc.  Among  the  chief  quarters  of  the  town  Wenceslas,  the  old  patron  saint  of  Bohemia; 
arc  the  Altstadt,  Josephstadt,  and  Neustadt  on  and  that  of  St.  John  Nepomuk,  though  these  two 
the  right,  and  the  Kleinseite  and  Hradschin  on  are  rather  religious  festivals  than  fairs,  and  are 
the  left  bank.  Outside  the  line  of  the  old  walls  more  crowded  with  devotees  than  dealers. 
lie  the  suburbs  Karolinentlial,  Smichow,  Prague  is  supposed  to  have  been  founded  in 
Wyschehrad,  Bubna.  and  others.  The  Altstadt  722  by  the  Duchess  Libussa.  In  1348  Charles 
and  Josephstadt  lie  along  the  right  bank  toward  IV.  founded  the  university,  the  first  which  Ger- 
Ihe  north.  The  streets  6f  the  Altstadt  are  nar-  many  possessed,  and  it  soon  acquired  such  celeb- 
row;  it  is  the  principal  seat  of  trade  and  busi-  rity  through  the  teachings  of  such  zealous  rector* 
ness,  and  contains  some  of  the  best  stores,  be-  as  Huss  and  Jerome  that  it  was  resorted  to  from 
sides  numerous  churches,  ecclesiastical  and  edu-  all  quarters  of  Europe.  In  1424  Prague  was 
calionat  establishments.  The  Neustadt  encloses  t^"*"  °y  ("^  Hussites  and  almost  destroyed,  but 
the  Altstadt  on  the  northeast,  east,  and  south-  »**"■  t^eir  submission  to  the  emperor  in  r433  the 
east.  Though  newer  than  the  other,  it  is  still  to^ti  was  rebuilt.  It  suffered  severely  in  the 
very  ancient,  having  been  built  by  the  Emperor  }  "'^y  Years  war,  aiid  m  1620  a  battle  was 
Charles  IV.  in  13^  On  the  opposite  side  the  J°"8''«.  =*  the  White  Mountain  in  the  neighbor- 
Kleinseite  forms  the  aristocratic  quarter,  the  ""O"-  '?  *nf  ^  the  tlector-palatme  Frederick  V 
chosen  abode  of  the  Bohemian  nobles,  and  the  "^^  defwled  by  the  Emperor  Ferdinand  II.,  and 
site  of  several  remarkable  palaces.  The  Hrad-  compelkd  to  renoiince  h.s  crown.  In  1631  the 
schin,  to  the  west  and  south  of  the  Kleinseite,  "^  ^"*  captured  by  the  Saxons  who  were 
occupies  the  side  of  a  steep  hill,  is  of  less  extent.  ^"^™  "."^  "  ^W  "'T  \  I"  1  Wallensiein. 
and  contains  fewer  houses  than  the  other  quar-  *"  '?-^.'!  "^^  taken  by  the  trendi  and  Bavan- 
ters,  but  the  chief  public  edifices.  Among  these  fns.a"d  two  years  later  capitulated  to  Frederick 
are  the  old  castle,  or  palace  of  the  Bohemian  ^'P"^'-.  ^*^^  *''*=  f""^  ^f "  ""  ''"'  "^ 
kings,  situated  in  the  Hradschin;  the  Gothic  tnade  rapid  strides,  and  enjoyed  peace  and  pios- 
cathedral,  also  in  the  Hradschin;  the  Oemen-  Penty  uni.l  1848,  when  the  Austrmn  government 
tinum,  thV  seat  of  the  theological  ^d  philosoph-  «'"?f'l  ''  ^S^^.^"'^''^"^.  ^'''  ^T  .^^^"^  "^-""A 
ical  faculties  of  the  university  and  the  CaroliZn,  1° '/^,t '^'':?^^^!::;'f J^Jf,  '^T?"*!™"''''*  excited 
devoted  to  (he  faculties  of  law  and  medicine;  ^.rw.iun.frinj  */a^,«^V;^^-"' ""'''" 
.1,=  T=..«i,.-  .,1,  ~  i-^.i.!«  ..U.....U  ki.i»ri^..ii..  "^  walls.  During  the  Austro- Prussian  war  in 
w.r«fr^lf .h„  "r,i,^^h™  ^f  Rnh^^n  J/  '^66  the  city  was  occupied  by  the  Pnissians.  and 
jn  erestmg  as  the  place  where  the  Bohemian  es-  ^  ,  '  f  J  ^  ^  on  the  ajd 
tates  made  George  Pwliebrad  their  king  and  ^  p^^  ^„,  2io,ooortSe  majoA^ 
containing  the  grave  of  the  celebrated  astrono-  CrZ-hc 

mer  Tycho  Brahe.  who  spent  his  last  years  at  '-*";''*■               .        ,    .          ,. 

Prague;  the  palace  of  Wallenstein,  originally  a  Prahran,  pra-rin ,  Australia,  a  town  m  the 

structure  of  great  magnificence,  but  now  much  *'a'e   of   Victoria,    four  miles   southeast  of  and 

dilapidated;   the   Alte   Rathaus    (old  townhall),  suburban  to  Melbourne  (q.v.).     It  is  a  separate 

an  irregular  Gothic  edifice  of  the  15th  century,  munieipahty  and  m  1879  was  made  a  city.    Pop. 

with  a  dungeon  beneath  in  which  the  Emperor  ■''out  42,000, 

Wenceslas  IV.  was  confined  for  15  weeks;  the  Prairie,  a  treeless  region  in  the  Mississippi 

chief  synagogue  of  the  Jews,  probably  as  ancient  Valley,  adjacent  lo  the  forested  area,  so  called 

in  date  as  the  end  of  the  I2lh  century ;  the  mili-  since   the   time   of  the   early   Frendi   explorers. 

tary  hospital,  a  large  and   magnificent  edifice,  The  eastern  border  of  the  prairie  region  la  an 

originally  erected  by  the  Jesuits  as  a  crflege;  the  irregular  line  crossing  Minnesota  and  Wiscon- 

theatre,  the  opefa  house,  the  national  museum,  sin  in  a  southeasterly  direction,  and  extending 

museum  of  natural  history,  picture  gallery,  the  into  western    Indiana,   thence  crossing   Illinois 

technical    high     schools,    Landesbank     (1896),  and  Missouri  southwesterly  to  the  Indian  Terri- 

municipal  savings  bank  (1894^,  central  market  tory  and  eastern  Texas.    From  this  forest  line 

hall    (189(1),    the   new    Ritterakademie    <i6g6),  the  prairies  extend  westward  from  zoo  to  €gc 
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■utea  to  the  Great  Plains,  into  wbicb  they  merge  cu),  the  last  so  called  on  account  of  it*  Iop^ 

quite  unperceptibly.     la  general  we  may  say  Ihat  tough  roots  which  trouble  the  plowman, 

the  characteristics  o£  the  prairies  are  iiMerme-  The  woodlauds  are  usually  found  borderinj 

diate  between  those  of  the  adjacent  forests  oa  the  water  courses.    In  some  cases  they  constitute 

the  east  and  the  plains  on  the  west.    The  soil,  broad  areas  extending  for  many  miles  on  eacli 

climate,   rainfall,  etc.,  of  the  prairies  are  much  side  of  the  streams,  while  in  others  tbey  are  nar- 

like  those  of  the  western  edge  of  the  forests.    As  row  belts  but  a  few  rods  in  width,  or  even  mere 

we  go  westward   the  Boil  becomes  more  sandy,  fringes  along  the  stream-banks.     The  trees  of  tlie 

the  climate  more   •continental'  and  tbe  rainfaJl  prairies  are  all  of  species  which  have  wandered 

less,  approaching  the  conditions  which  prevail  on  away  from  the  eastern  forests,  and  pushed  up 

the  plains.  the  streams  to  a  greater  or  less  distance.    There 

The  soil  of  the  prairies  is  usually  dark  in  are  more  species  along  the  eastern  side  of  the 
color  and  rich  in  organic  matter.  It  is  composed  prairies,  and  their  number  decreases  as  we  (jo 
of  very  line  particles,  and  when  dried  after  wet-  westward.  The  common  species  are  oaks,  bick- 
tin^  becomes  very  hard.  It  contains  much  finely  ories,  waJnuts,  willows,  Cottonwood,  elms,  maples 
divided  sand,  and  is  generally  somewhat  deficient  and  ashes.  As  a  rule  these  trees  are  not  as  tall 
in  clay.  While  very  rich  and  often  of  great  as  those  which  occur  in  the  heavy  forests  east- 
depth,  it  is  by  no  means  inexhaustible,  and  the  ward,  and  they  generally  grow  with  more  spread- 
better  classes  of  farmers  have  fomid  it  profitable  ing  tops.  Occasionally,  however,  trees  of  gigan- 
to  add  fertilisers  from  time  to  time.  tic  dimensions  are  foimd  in  sheltered  situations. 

The  climate  of  the  prairies  is  somewhat  more  Careful  observation  of  the  trees  on  the  prairies 

severe  than  that  of  the  adjacent  forest  areas,  on  shows  Ihat  where  they  are  protected  from  fires, 

account  of  the  free  swe^  of  the  winds  which  in-  stock  and  other  adverse  influences,  they  generally 

tensify  the  cold  of  winter  as  well  as  the  heat  reproduce  so  rapidly  as  gradually  to  extend  the 

of  summer.    The  annual  rainfall  is  about  thirty  forest  areas.    In  many  placea  the  forest  belts 

inches,  dimmtshing  somewhat  as  we  go  west-  along  the  streams  are  widening,  and  also  pushing 

ward,  and  this  is  so  distributed  that  by  far  the  ,ip  the  Talleys.    Since  the  stoppage  of  prairie 

greater  portion  falls  in  the  spring  and  summer.  firts  this  natural  spreading  of  tbe  forests  hat 

Although  the  prairies  are  usually  spoken  of  gone  on  rapidly,  so   Ihat  there  is  to-day  more 

as  treeless,  this  is  not  strictly  true,  since  the  forest-covered  laml-  m  some  parts  of  the  prairie 

streams  are  always  fringed  with  trees,  the  tree-  cotmtry  than  when  it  was  firet  visited  by  white 

less  areas  extending  over  the  higher  lands  from  men,                                 Charles  E.  Bessev 

r™oT,.'„°r«Tri  ,i'i^^'s^z%'^^«i7z  >"""■'- "  ""•'■  "'•«"'"  -f  ><"-''•"■ 

which  the  streams  flow,  they  are  often  scarcely  Prairie  Chicken,  or  Pinnated  Grouse,  a 
noticeable  as  one  looks  over  the  landscape.  The  familiar  western  gamebird  {TympanuchHS ameri- 
vegetation  of  the  prairies  naturally  divides  itself  canus).  Tl*  genus  Tympanuchui  (or  Cupida- 
inlo  that  of  tha  open  country,  and  that  of  the  nia)  is  particularly  well  characterized  by  a  large 
woodlands.  In  the  open  country  the  giassei  p%tch  of  naked  yellow  skin  on  each  side  of  the 
constitute  the  dominant  vegetation,  since  they  neck,  ordinarily  concealed  by  a  tuft  of  narrow 
are  tnostl^  perennial,  and  very  tenacions  of  life,  pointed  feathers  attached  to  Ihe  skin  at  its  anier 
The  species  which  are  most  common  are  grama  rior  border.  Beneath  this  patch  is  an  air-sac 
(Bouteloua  oligostachya,  B.  curlipendula,  B.  hir-  connected  with  the  respiratory  system  and  which 
tula),  buffalo  grass  (.Buibilis  dactyloides),  can  he  inflated  until  the  skin  is  distended  to  the 
drop-seed  grass  {Sporobolut,  of  several  spedes),  size  and  form  of  half  an  orange.  The  head- 
wild  June  grass  (Koeleria  criitaU),  blue-stem  crest  is  small,  the  tail  is  rather  short,  rounded 
(Andrapogon,  of  several  species),  switch  grass  and  formed  of  i8  rather  stiff  quills,  and  the  tarsi 
iPanicutn  virgalitm),  beard-grass  lAristida,.oi  are  incompletely  and  lightly  feathered  to  the 
aeveral  species),  Muhlenberg  grass  iMuliUn-  toes,  which  are  naked  and  conspicuously  webbed 
bergia,  of  several  species),  sand-grass  iCalama-  at  the  base.  The  plumage  is  plain,  the  colors 
gTO^is).  porcupine- grass  {Siipa  spartta),  Eaton  being  various  browns  and  yellows  wiUi  white  and 
grass  (.Ealonia),  spear-grasses  (.Poa),  fescue  black,  finely  mottUd  .above  and  mote  boldly 
grasses  {Ftstuca),  brome-grasses  {Brouiw),  barred  transversely  below.  The  neck-tufis  of 
wheat-grasses  {Agrol-yrurn),  and  wild-rye  the  male  are  x'A  to  y/i  inches  loi^,  those  of  the 
{Elymiu),  each  of  many  species.  Altogether  female  being  considerably  shorier.  A  full-grown 
about  150  native  spedes  of  grasses  grow  upon  male  prairie-chicken  is  fully  18  inches  long,  but 
the  prairies,  affording  fine  pasturage  and  hay  for  tlie  females  are  smaller. 

Hock    In  those  portions  of  the  prairies  where  The  changes  in  the  centre  of  population  of 

the  rainfall  is  abundant  these  grasses  constitute  the  prairie  chicken  as  related  to  human  scttle- 

a   continuous   sod   which  completely   covers   the  ment  of  the  country  are  interesting  and  still  in 

surface,  but  where  there  is  less  rain  they  aie  in  progress.    Formerly    it    ranged    throughout   all 

isolated  clumps  or  bunches,  and  are  then  called  open  country  between  the  Appalachian  and  tlie 

"bunch  grasses."     In  all  prairies  there  are  oilier  Rocky  Mountain  systems,  and  from  Manitoba  to 

plants  which  grow  intermingled  with  the  grasses,  the    Gulf  coast.    As   the   country    has    become 

the  most  conspicuous  of  which  are  the  goMen-  more  thickly  populated  it  has  disappeared  from 

rods  (SoUdago  rigida,  S.  ternlina,  S.  canadensis,  many  regions  and  the  eastern  limit  of  its  range 

and  other  species),  asters  i Aster  patens,  A.  scri-  has   moved' more  and  more   westward.    At   the 

teut,  A.  muUiHoTUS,  and  other  species), sunfloiv-  same  time  the  clearing  of  the  forests  has  pro- 

ers.  (Helionthits  aiinuus,  and  other  smaller  spe-  vided  much  new  open  country  which  it  has  bectl 

des).     A   few  shrubs  are   found  scattered  over  prompt   to    occupy,    replacing   other    species    ot 

the  prairies,  adding  to  the  variety  of  the  vegeta-  grouse  less  adapted  to  life  on  bare  prairies,  axu! 

turn,   most  noticeabl>    the   wild   roses,   redroot  becoming  abundant  in  many  places  where,  as  ia 

f^Ceanothnj),  and  shoe-string  {Amorphia  canes-  parts  of  Minneaota,  tli^  A^d  is  cultivated  h. 
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hrg^  tracts.    In  this  war  'ts  range  has  extended  the  ytmag  are  not  yet  strong  of  wkig  and  what 

westward  and  northward  as  it  has  been  curtailed  better    corcr    and    warm    wcatber    canse    the 

eastward.     Like  most  of  the  grouse  the  prairie  birds  to  lie  close,  bags  of  50  or  even  loO  may  be 

chicken  is  gregarious,  living  in  flocks  which  be-  made    by   a   good    shot   on    the   best   hanting- 

conte  very  large  in  the  winter,  when  the  birds  grounds,  but  with  the  advance  of  the  season  and 

show  a  disposition  to  wander.    Throdghout  most  cooler    weather   the   birds    become   more   alert, 

of  its  still  wide  range  this  species  b  not  in  any  harder  and  swifter  of  witig,  tlie  long  qinck  shots 

true  sense  migratory ;  but  a  definite  northward  which  are  now  necessary  testing  llie  ridll  of  even 

and    southward    movement   takes    place    in   the  the  most  experienced  gunner.   Still  later  nothing 


Upper   pan    of   the    central    Mississippi    Valley,  but  the  rifle  and  moch  hard  tramping  is  likely 

although  according  to  some  experienced  Kunners  to   yield   any   returns.      As   in   the   case   of  all 

and  omilhologists,  this  is  limited  to  the  females,  similar  gallinaceous  birds,  a  stroi^;  shooting  gun 

the  males  being  qaite  stationary.     In  the  spring  and  good  dogs  are  required.     Whether  the  lat- 

Kntes  of  the  males  congregate  at  dawn  on  ter  be  setter  or  pointer  is  generally  immaterial, 
oils,  perform  various  antics,  and  from  time  to  as  both  may  be  equal  in  speed,  ruse,  and  train- 
time  inDale  and  empty  the  air-sacs,  thus  pro-  ing.  For  this  work  on  tlie  wide,  little  watered 
ducing  a  loud  booming  noise  which  is  said  to  be  prairies,  endurance  is  a  prime  qualification  and 
audible,  in  the  stillness  of  the  time  and  place,  for  many  hunters  use  their  dogs  in  relays.  The 
a  mile.  In  a  few  days  the  females  gather,  when  best  time  for  the  sport  is  in  the  early  morning 
the  cocks  engage  in  fierce  battles  for  the  posses-  and  late  afternoon,  not  only  because  tramping 
Eion  of  mates,  before  whom  they  strut  and  swell,  under  the  noonday  sun  is  very  wearying  to 
with  drooping  wings  and  spreading  tail,  with  hunters  and  dogs,  but  also  beause  the  birds 
their  Cupid*s  wings  elevated  and  air-sacs  in-  cease  feeding  at  that  time  and  retire  to  sheltered 
flated  almost  to  bursting,  until  the  conquest  is  gulicys  and  ravines.  The  species  is  easily  do- 
complete.    They  are  monogamous  and  tne  nest  mesticated. 

of  grass  and  weeds  is  built  in  a  concealed  spot  It  is  very  commonly  stated  that  the  prairie 
on  the  ground  and  from  12  to  20  eggs,  of  a  gray-  chicken  was  found  throu^out  the  New  England 
ish  or  buff  color  and  either  unmarked  or  speckled  and  Middle  States  a  century  ago ;  but  omilholo- 
with  brown,  are  laid.  They  are  said  to  hatch  gists  are  now  practically  agreed  that  the  eastern 
in  about  25  days  and  the  young,  which  run  at  heath  hen  is  a  distinct  species,  properly  called 
birth,  are  cared  for  chiefly  by  the  female  which  T.  cupida.  At  one  time  it  was  common,  but 
has  also  performed  Uie  labor  of  incubation,  became  practically  extinct  75  years  ago.  At 
Throughout  the  summer  and  early  autumn  they  the  present  time  the  only  colony  known  to  be 
remain  in  family  parties,  but  later  gather  in  in  existence  is  one  which  inhabits  the  wooded 
larger  flocks.  The  food  consists  of  various  kinds  hills  and  scrubby  plains  oi  the  island  ol  Martha  s 
of  berries,  nuts,  seeds,  shoots  and  buds,  and  in-  Vineyard,  where  the  birds  arc  seldom  seen  in  th« 
sects.  With  the  development  of  the  prairie  re-  thick  coverts  which  this  region  affords.  In 
gk)n  as  a  great  grain-growing  country  the  general  habits  the  heaih  hen  differs  httle  from 
prairie  chicken  has  come  to  be  especially  abun-  its  western  relative.  This  remnant  of  its 
dant  in  the  cultivated  districts  and  to  adopt  race  is  absolutely  protected  by  the  Massachusetts 
wheat  and  other  grains  as  special  articles  of  game  law  and  a  generally  smnpathetic  local 
diet  The  vast  numbers  of  grasshoppers  which  sentiment  A  tfiird  species  (.T  paUtditinclus) 
they  destroy  should,  however,  more  than  com-  "«  tound  in  the  region  from  Kansas  to  Texas, 
pensate  the  farmer  for  any  loss  of  grain  which  and  a'ons  ""e  Gulf  coast  the  common  pra'ne 
he  suffers  chidcen  develops  a  distinct  local  race  10  Texas 
The  prairie  chicken  is  so  prolific,  that,  in  ""^  Louisiana.  In  pai^  of  the  Northwest  the 
BBite  of  the  enormous  numbers  destroyed  an-  shariKtailed  grouse  (,Pedu,caUi  Jhasta^ellui) 
nually  by  cold  rains,  hawks,  skunks  and  other  (Q-X;)  is  called  prairie^hickcn.  See  Grouse. 
natural  influences,  and  by  man,  it  has  held  its  ,  Consult:  Baird,  BrewerandRidgway,  'Birds 
own  and  continues  to  be  abundant  in  many  parts  J*  North  America>  (Boston  1887) ;  Sandys  and 
of  the  grain-producing  prairie  States,  ft  is  Van  Dyke,  /Uplwid  Game  Birds'  (New  York 
therefore  of  far  greater  commercial  importance  '?03) ;  Bliot,  'Gallinaceous  Game  Birds  of 
than  all  other  species  of  our  native  grouse  N-^rth  Amenca'  (New  York  1897):  EHiot, 
combined,  and  not  only  are  immense  numbers  MoP'^^P?  °'  *"«  T*^'r^°"J^  '"™  ^'^'^ 
consumed  within  those  Slates  but  many  thou-  j87a) :  Palmer  and  Olds,  'Digest  of  Game 
sands  are  shipped  to  New  York  and  other  eastern  If'?'„^""-^^<'- .'^  Div  Biological  Survey. 
markets,  where  its  rich  and  delicate  flesh  is  in  U.  S.  Dept.  of  Agriculture.  Washington  igoj. 
demand  for  table  use.  Most  States  have  seen  Prairie  Dog,  a  name  given  to  either  of  the 
the  expediency  of  establishing  close  seasons  and  two  species  of  marmot-like  rodents  of  the  west- 
of  prohibiting  the  use  of  snares  and  traps  in  its  ern  plains  of  the  genus  Cytiomys,  but  especially 
capture,  so  that  it  is  now  hunted  almost  ex-  to  C.  ludovicianui.  It  is  about  a  foot  long, 
clusively  with  the  shot-gun.  Many  States  have  reddish-brown  above,  lighter  beneath.  Its  habits 
also  prohibited  its  shipment  for  sale  and  have  are  eminently  social.  It  forms  large  communi- 
limited  the  number  which  a  gunner  is  permitted  ties  on  the  higher  and  drier  parts  of  the  plains, 
to  shoot  in  one  day,  usually  to  35  or  50.  Natur-  each  burrow  having  a  little  hiUodt  at  its  en- 
ally  it  is  the  ^eat  game  bird  of  its  range.  Its  trance,  forming  a  firm  curb  about  the  shaft, 
great  popularity  with  the  masses,  however,  is  which  leads  steeply  down  to  a  series  of  cham- 
probably  due  to  the  size  of  the  bag  which  re-  bers  a  do^en  feet  or  more  underground,  where 
suits  from  a  day's  shooting  rather  than  to  its  the  animals  spend  the  winter  in  comfort  sus- 
gaming  qualities  for  in  speed  and  other  at-  tained  by  a  store  of  the  stems  and  seed-heads 
tributes  which  test  the  true  metal  of  the  sports-  of  sunflowers  and  similar  plants. 
man  the  prairie  chicken  cannot  compare  with  These  colonies  were  naturally  severaJ  acres 
tiie  ruffea  grouse.     Early  in  the  season,  when  in  extent,  forming  *towns*  of  crowded  borrows; 
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and  were  frequented  by  weasels,  wolves,  badgers,  of  the  7th  Hindman  moved  againtt  Hetroo;  tba 

snakes,   and  birds  of  prey,  which  preyed  upoa  Confederate  cavalry  at  first  had  the  advantage, 

the    rodents   and   their   young,   and   kept   down  but  were  in  turn  driven  back  by  Herron,  whose 

their  numbers.    Since  the  general  settlement  of  entire  force  came  ttp;  Hindman  then  took  up  a 

the  borders  and  river-valleys  of  the  plains  region,  strong  position  and  awaited  attack.     Meantime 

the   prairie   dogs  have  been  so   favored  by   the  Blunt  hastened  to  Herron's  aid,   and  Hindman 

decrease  of  their   natural   enemies,  and   by  the  thus  faced  a  force  superior  to  his  own  in  both 

spread    of   irrigated   cultivated   lands,   supplying  numbers  and  equipment.     The  battle  lasted  the 

them  with  both  water  and  food  in  vast  abun-  greater  part  of  the  day,  and  the  Confederates 

dance,    that    they    have    increased    enormously,  were  finally  forced  to  retreat.     The  Confederate 

so   that  at   the  opening  of  the  present  centum  loss  in  killed,  wounded,  and  missing  was  1.317; 

areas  of  thousands  of  square  miles  in  northern  the  Federal  loss,  1^51.     The  battle  was  ot  im- 

Texas,    and   in    the    region   between   the   upper  portance  as  checking  the  further  advance  of  the 

Arkansas  and   Platte   rivers,  were  so  infected  Confederates  into  Missouri, 

with   the  animals  as  to  be  practically  useless  Prurie  Rattiesnake,  the  massasauga.     Se« 

to  man.    The  question  of  practical  rehef  from  Rattlesnakb. 

this  condition  has  been  a  subject  of  much  ^is-  Prairie-wiiiiiTel,   or   Gopher,  a   name   for 

^=1  ard^c^argr^^^^^^n^hareVnloS  z^ihrHA^^^i  i^zz'^!^' 

to  act  in  assistance  of  the  fanners  and  cattle-  £«"*J  qL'fe,pt«            ^                  ^ 

men.     The  most  successful  means  of  extermina-     ^^t.    T^  ^^^^  

tion  seems  to  be  suffocation  in  their  holes  by  ,    Praine  State,  a  name  applied  to  Illmois 

means  of  bisulphide  of  carbon,  which  is  placed  from,  the   fact  that  the    face   of  the   State   is 

upon    balls    of    absorbent    material    and    rolled  mostly  a  level  table-land,  elevated  from  300  £0 

down   their  burrows.     Consult  publications  of  800  feet  above  the  sea. 

the   United   States   Department  of  Agriculture  Prairie-  Wolf,  or  Red  Wolf,  the   coyote 

since  1891.  (q-v.). 

Prairie  du  Chien,  Wis.,  city,  county-seat  Prajapati,  Hindu  divinity,  having  the  char- 
of  Crawford  County;  on  the  Mississippi  River,  acter  of  a  creator,  and  in  some  way  identical 
and  on  the  Chicago.  M.  &  St,  P.,  and  the  Chi-  with  Brahma,  and  with  those  divine  personages 
cago,  B.  &  Q.  R.R.  s;  about  90  miles  in  direct  who,  under  Brahma,  created  all  things,  including 
line  west  of  Madison.  In  the  vicinity  of  the  gods  and  demons.  Thus  there  were  many 
city  are  mineral  springs.  Prairie  du  Chien  was  Prajapatis,  and  the  Puranas  contain  many  leg- 
settled  in  1783,  but  a  French  fort  was  built  here  ends  concerning  them.  Consult:  Hopkins,  'Re- 
in 1689  and  abandoned  a  few  years  later.  ligions  of  India'  (i8gs)  ;  Macdonell,  'Vedic 
Another  fort  was  built  in  175S-    I"   1786  the  Mythology'    (1897). 

British    surrendered    this    place    to    the    United  PrijiU     ParamitS,     the     principal      Sutra 

States,  but  captured  it  again  in  1812  and  retained  (body  of  rules  or   precepts)   of  the   Mahayana 

possession  for  four  years.     In  1872  it  was  incor-  School  of  Buddhists.     The  words  mean  in  San- 

poratcd.  skrit  "absolute  or  transcendental  wisdom.'     See 

It  is  the  trade  centre  ot  a  fertile  agricultural  Theosophy. 
section.     The  chief  manufactures  are  pearl  but- 
tons,  barrels,   veneer,   egg  cases,  woolen   goods, 

pickles,  dairy  products.     The  trade  is  chiefly  in  ,^f  natural   origin."   "vulgar,"   in   opposition   to 

eggs,  poultry,  farm  and  dairy  products,  buttons  ^^   ^i^^^j^    Sanskrit    < "eUborated,'    "perfect'). 

an3  Its  own  manufactures.    The  principal  public  p„krit  js  a  daughter   dialect  of  the  old  Vedic 

^^i'''!]?^"''J    //T.\'!mi    ir^    'Tif'T'  Sanskrit,    from   which    it   descends   with    muti- 

of  Fort  Crawford  (1825)  st.    remain.    The  edu-  j^fg^  forms,  corruptions,  and  new  const ructioiu. 

wtional  institutions  are  College  of  the  Sacred  ^  ^^,^  ^  different  name  in  each  district  of 

Heart,  for  boys  and  young  mm;   Saint  Mary's  i^^;,  „t,ere  it  is  current,  such  as  Maharashtri 

Institute,  for  girls;  a  high  school,  public  ahd  gauraseni.    Magadhi,    etc,      Prakrit    was    early 

parish_schools,  and  a  public  library     The  popu-  ^j     j^^   ;„(„   ^^itj^   literature   and   its   forms 

tation  in  1910  ™  3,149-   Consult  'Early  Days  ^^^^  ^^^^  ;„  ^j,^  ^^^^^^  ^^  ^^^^  common  people 

of   Frame  du   Ch'^n'   }"  the   'Wisconsin   His-  ;(  j^  differentiated  into  numberless  dialects,  such 

'»/'"'Soeirty  Collections.'   Vol.   V.;   Darne,  as  Hindi.  Bengali,  etc.    The  main  source  of  our 

'Annals  of  Praine  du  Chien.'  knowledge  of   Prakrit   is  to  be   found  in   the 

Prairie  Fox,  the  swift  or  kit  fox   (Vulpft  Indian  dramas,  where  women  and  people  of  die 

tw/ojr)  of  the  western  American  plains.    See  Fox.  lower  orders  are  made  to  speak  Prakrit  while 

Prairie-  Grove,   BatUe   of,  an   engagement  kings.  Brahmins,  etc.,  use   Sanskrit.     The  great 

between  the  Confederates  under  Gen.  Hindman  Prakrit  poem   'Havanavaha,'   was  published  by 

and    the    Federals    under    Gens.    F.   J.    Herron  Goldschmidt   C1880).     Little  was  known  of  the 

and  J.  G.  Blunt,  at  Prairie  Grove,  Ark..  7  Dec.  Prakrit  of  Jainism,    until   Jacobi  brought   out 

1862.     Blunt  had  been  stationed  for  some  time  (1878)     'The    Kalpaohas    of    Bhadrabahu,'     a 

at    Cane    Hill,    when   he    received    information  biography  of  the  founders  of  that  sect.   Consult : 

that  Hindman,  with  a  force  of  over  11,000.  was  Lassen,       'Institutiones       Lingua      Prakriticse' 

advancing    northward    to    enter    Missouri.     He  ('837);   MuUer.    'Beitrage  rur  Grammatik   des 

immediately  summoned  Herron  and  his  two  divi-  Dechainaprakrit'    (1876);  Jacobi,   'Aasgewahlte 

sions,   then   near   Springfield,   Mo.,   to   his   aid.  Erzahlungen  in  Maharashtri'    (1886). 

Herron  reached  Elkhom,  about  12  miles  from  Pram,  pram.  Christen  Henrikseo,  Danish 

Blunt's  position,  on  the  evening  of  6  December,  poet   and   critic:    b.    Lefta    Norway,    1756;    d. 

and  the  Confederates  at  that  time  lay  between  island  of  Saint  Thomas,  W.  I,  1821.    He  stud- 

ttie  two  Union  camps.     Early  id  the  morning  ied  at  Copenhagen  and  in  1781,  1 
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die    asricultural    and    commercial    college    of  is  about  the  size  of  a  blackbini,  nine  inches  lone; 

Copenhagen,    he    undertone    several    tours,    the  it  is  brown  above,  white  mi  the  rump  and  be- 

results  of  which  were  publislied  in  the   'Com-  low;   the  throat  surrounded  by  a  black  circle; 

mercial  Journal,'    founded  by  him   in   1782.     In  the  base  of  the  bill  and  the  feet  reddish. 

1815    he   was   discharged    from   his   office   with  pr.tiqne,  prat'ek,   a  term   used  to   signify 

small  pension,  and  m   1819  became  collector  ol  ^  y^^^  ^f  limited  quarantine,  which  the  captain 

customs  on  the   island  of   Saint    I  homas.     His  ^i  a  vessel  ia  held  to  have  performed  when  he 

numerous   writings  embrace  a  great  variety  of  has  convinced  the  authorities  of  the  port  that  his 

subjects,  both   in   political   and   natural   science,  ^jjip  is  free  from  infectious  diseases.    See  QUAl- 

Among  his   poetical  productions  are    'Heroide  aktike 

an   Etich' ;   and    ! Starkodder,'    a   heroic   poem  p     ^          ,       ^     ,               ;      j^             . 

in  IS  cantos.     Besides    he  -Commercial  Journal  F,„„nce     on  th^  BiseAziof  11  miles  northwest 

he   rounded   another,   the    <Mmerva.'    a  critical  ^  p,o„^<,^.     ^  ;,  ^^rroundcd  by  ancient  walls 

monthly  which  rendered  essential  s"v'«  '"  ^e  -        ^^„,i,„i,^  dieerfd -looking  place.     It 

&^^^               ^                        Scandinavian  j,^^    ^   ^^^    ^j   ^^^^.^^^    caihedralf  begun   by 

Kingaoms.         .          ,      .        „                .         .  Nicolo  Pisano,  and  completed  after  his  designs 

Prang,  .  prSng,    Lonfa,    Germ  an- American  ^^   ,^5^  ^n^^  ^  facade,  furnishing  a  beautiful 

engraver  and  publisher:  b.  Bresiau,  Germany,  specimen     of    Italian     Gothic;     several    other 

12  March   1824;  d.   15  June  1909.     His  part   in  churches,   monasteries,   convents,   an   old   castle, 

the  revolutionary  movement  of   1848  compelled  ^  ancient  prastorium   (Palazzo   Pretorio),  now 

him   to   leave   Germany   and   he    came   to   this  ^    prison;    a   college,    called    after    its    founder 

country  m   1850.     He   established  himself   as  a  Cicognini,    a    public    library    containing    nearly 

wood-engraver  in  Boston,  later  becoming  a  lith-  y,,^  volumes,  a  theatre,  and  several  hospitals; 

ographer,   and    m    1861    engaged    m   publisbing,  ^^d  extensive  manufactures   of  woolen,  cotton, 

makmg  a  specialty  of  color  prmtinE.    He  in-  ^^^    ^t^aw  hats,  paper,  and  articles  in   brass. 

vented  the  Prang  method  of  art  instruction  and  p^      about   =1000 

published  the  drawing  books  and  materials  used  V.  .,       ■              J  .-.  -  -       ii-  1.     i     ^ 
in  that  course.    He  was  president  of  the  Prang  .        Pritoniw.   pra-tore-us,   Michael,    German 

Educational    Company    of    Boston    and    of   the  =°'"P°'7^,^,f'^^*.?l!^"»•    ?'k'"'!'^'    '^  F"?' 

Tabcr-Prang  Art  Company  of  Springfield,  Mass.  '57t;    d.   Wolfenbuttel    15   Feb     l6?i-     P"=.''' 

He  is  author  of  'The  Prang  Standard  of  Color'  concerning  his  life  are  ol  the  briefest  descrip- 

/jgng\  tion.    He  began  his  career  as  kapell-meister  at 

^n               c      n  LiJneberg,  was  secretary  to  the  Duke  of  Bruns- 

Prase.     bee  yuAjrra.  ^ick,   and    later    was    appointed    prior    of    the 

Prater,    pra'ter,    the    most   famous    prom-  monastery  of  Ringelheim,  near  Gozlar,  with  the 

enade  of  Vienna.     See  Vienna.  privilege    of    making    his    residence    where    he 

Prati,   Giovanni,   jo-van'ne   pra'ti,    Italian  chose.     He  was  one  of  the  most  prominent  com- 

Soet :  b.  Dasindo,  near  Trent,  27  Jan.  1815;  d.  posers  of  his  time  and  also  an  able  writer  on 

LoraCj  Italy,  9  Jlay  1884.     He  wrote  'Edmene-  musical   topics.     His  most  noted  literary  work 

garda'   (1841),  a  narrative  poem  of  the  Roman-  is     'Syntagma    Musicum'     (i6i4-2o)j    and    his 

tic    school,    which    was   received   with   extraor-  compositions   include:      'Musw    SioniK*     (pub- 

dinary  favor.     Several  volumes  of  lyric  poetry,  lished  in  nine  parts,  containing  I,244VOcal  num- 

still  further  increased  the  poet's  reputation,  but  hers)  ;  'Missodia  Sionia'  (1611)  ;  'Terpsichore' 

during  the   last  years  of  his  life  he  wrote  but  (1612);  'Puericinium'    (1621);  etc. 

little.     In   1862  he  wus  elected  to  the  Italian  ?„„    prat,    Anne.    English    botanist:   b. 

parliament  and  in    1876  became  senator.     His  Strood,  England,  1806 ;  d.  27  July  1893.     She 

works  include:    'Satan  and  theGraces*  (1855);  ^^de  a  life-study  of  the  nature  of  plants  and 

'Count  Riga'   08s6) ;  'Rudolf  (1858) ;  <An-  ],„  writings  reveal  a  wide  knowledge  as  well 

bert'   (i860);  'Psiche'  (1875);  'Iside'  (1878);  as    a    deep   love    of   nature.      Her    books    are 

'''^'  illuetrated  with  her  own  excellent  sketches  and 

Frat'tnas,    Greek    poet:    flourished    about  achieved    great    popularity.      Among   them    are 

Spo   B.C.      He   was   a    native   of   Phliiis    in   the  'Flowers    and     their    Associations'     (new    ed. 

Peloponnesus  and  became  famous  as  a  lyrical  1840)  ;    'Chapters  on   Common  Thiiws.  of  tha 

and  dramatic  jjoet.     lie  is  credited  with  orig-  Seaside'      (1850);      'Our     Native      Songsters' 

inaling  the  satiric  drama  which  he  introduced  (1852);  'FlowerinR  Plants,  Grasses,  and  Ferns 

at    Athens.    Fragments    of    his    lyrical    poetry  of  Great  Britain'  (1854);  'Haunts  of  the  Wild 

have  been  collected  and  published  by  Bergk  in  Flowers'    (1863). 

•Poeta:  Lyrici  GrKci'  (1843).  Pratt,  Charlei,  American  philanthropist; 
Prafincole,  a  genus  Glareola  of  wading  b.  Watertown,'  Mass.,  2  OcL  i8joj  d.  New  York 
birds  of  the  family  ClareoUda,  allied  to  the  4  May  1891.  He  obtained  a  portion  Of  hrs  cdu- 
plovers,  inhabiting  the  temperate  and  warmer  cation  at  Weslcyan  Academy,  Wilbtaham,  Mass, 
regions  of  the  Old  World,  About  halt  a  dozen  and  in  1851  removed  to  New  York  where  he  en- 
species  are  described  in  Europe,  Asia,  Africa,  gaged  with  a  paint,  oil,  and  glass  firm  of  which 
and  Australia,  frequenting  the  borders  of  rivers,  he  became  a  member  in  1854.  When  the  firm 
lakes,  and  marshes,  in  low  and  in  high  regions ;  dissolved  in  1867  he  retained  the  oil  interests 
the  food  consists  of  worms  and  insects,  which  and  under  the  firm  name  Charles  Pratt  and 
they  pick  from  the  pound  or  aquatic  plants,  or  Company  organized  a  most  successful  business, 
take  on  the  wing  like  swallows;  they  fly  and  He  graiJped  flic  possibilities  of  the  petroleum 
run  very  swiftly;  the  nest  is  a  slight  structure  trade  when  the  oil  fields  of  Philadelphia  were 
on  the  ground,  among  llie  thick  herbage  of  the  being  developed  in  i860  and  devoted  nimself  to 
marshes,  and  the  eggs  three  or  four  number,  prodiicing  the  best  quality  of  refined  petroleum 
All  scream  noisily.  The  collared  pratincole  (C  on  the  market,  Pratt's  astral  oil  becoming 
fralincoh.  Pall.),  plentiful  in  southern  Europe,  world-famous.     He  acquired  an  enormous  for* 
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tone  and  his  bosiness  wu  eventually  merged  companied  them  in  the  westward  niiriration,  and 
in  the  Standard  Oil  Company.  He  afterward  in  1835  became  one  of  the  13  apostles.  With 
devoted  himself  to  philanthropic  enterprises  and  Erastus  Snow,  he  was  the  first  to  enter  the  vaU 
contributed  generously  to  various  religious,  ley  of  die  Great  Salt  Lake.  In  1840-78  he  ac- 
charitable,  and  educational  causes.  His  greatest  complished  eight  missions  to  Great  Britain,  and 
philanthropic  work  was  the  founding  of  the  in  laS;  one  to  Austria.  He  began  in  Washing- 
famous  Pratt  Institute  in  1886  in  which  he  cm-  ton  in  1852  the  publication  of  *The  Seer,>  a 
bodied  his  ideas  of  a  thorough  and  practical  monthly,  of  which  18  numbers  appeared.  He 
education.  It  was  opened  in  )8S^  with  12  was  for  many  sessions  a  member  of  the  Utah 
students,  a  number  which  at  the  tJme  of  his  territorial  legislature,  and  seven  times  ils 
death  had  increased  to  over  3,000.  The  entire  speaker.  A  scholar  in  the  higher  mathematics, 
cost  of  the  buildings,  equipment,  grounds  and  he  held  the  chair  of  that  subject  for  a  time 
ample  endowment  was  borne  by  Mr.  Pratt  and  in  Deseret  University,  and  in  1854  announced 
at  his  death  left  a  further  endowment  of  his  *Iaw  of  {danetary  rotation* — that  the  cubic 
$3,000,000.  lie  was  public- spirited  in  every  way  roots,  of  the  densities  of  the  planets  are  as  the 
but  firmly  declined  public  ofGce.  square  roots  of  their  periods  of  rotation.   Among 

Pr«tt.  Daniel,  the  'Great  American  Trav-  h'S  works  are:  'Cubic  and  Binuadratic  Equa- 
eler,»  American  eccentric:  b.  Ptattville,  Chel-  """s'  (1866) ;  < Key  to  the  Universe'  (1879); 
sea.  Mass.,  about  1809;  d.  Boston,  Maas.,  21  ""-^  The  Absurdities  of  Immateriahsra.' 
Tune  1S87.  He  was  a  carpenter  by  trade,  but  Pr«t^  Pirl^  Parker,  American  Mormon 
became  aientally  unbalanced,  and  wandered  apostle:  b.  Burlington,  N.  V.,  12  April  1807;  d. 
about,  a  pensioner  on  ^neral  charity.  Con-  near  Van  Burcn,  Ark.,  13  May  1857.  He  adopted 
tributions  of  his,  including  certain  "proclama-  the  Mormon  faith  in  183a  and  in  1835  was 
tions,"  appeared  from  lime  to  time  in  print;  elected  a  member  of  the  first  quorum  of  the 
and  for  several  years  he  made  a  |;rand  tour  of  12  apostles.  He  traveled  in  this  country 
New  England  colleges,  delivering  in  each  and  in  England  engaged  in  missionary  work, 
grandiloquent  orations.  He  believed  himself  and  established  at  Manchester,  England,  the 
unjustly  deprived  of  the  presidency,  asserting  'Millennial  Star.*  He  waa  one  of  the  party 
he  had  been  duly  elected.  which  explored  the  valley  of  the  Great  Salt 
.  Pratt,  ElU  Farman,  American  writer  for  Lake  in  i&i?  and  1849,  and  Parley's  Peak  and 
young  people:  b.  New  York;  d  Warner,  N.  H.,  Parleys  Canon  were  named  m  his  honor.  He 
22  May  1907.  With  C.  S.  Pratt,  for  a  series  of  afterward  made  a  proselyting  tour  to  the  Pa- 
years  she  edited  the  juvenile  periodical  'Wide  c'fic  coast  and  while  occupied  in  a  similar  tour 
Awake.'  and.  more  recently,  'Little  Folks.'  >«  the  east  was  murdered  near  Van  Bureii. 
Among  her  books,  many  of  which  were  published  Ark.  He  wrote:  'The  Voice  of  Warning' 
under  her  maiden  name,  are  'Good- for- No  thing  (1837)  ;  'History  of  the  Persecutions  m  Mia- 
Polly':  'How  Two  Girls  Tried  Farming';  'A  souri>  (1839):  'Key  to  the  Science  of  Theol- 
Girrs  Money' ;  'The  Cooking  Qub  of  Tu- Whit  ogy'  (1854) 
Hollow.' 

Pratti  Enoch,  American  philanthropist:  b.  — ---  ..  -  -,„-.,  ^  -  o  ,,- 
North  Middleborough,  Mass.,  10  Sept.  1808;  d.  "S  Dec.,  1.749;  d-  Birminghara  4  Oct.  1814.  He 
near  Baltimore,  Md.,  17  Sept,  1896.  He  was  was  ordamed  in  the  English  Church,  but  later 
educated  at  the  Bridgewater  (Mass.)  Academy,  went  on  the  stage  where  his  career  was  not 
entered  a  commercial  house  in  Boston,  and  in  notable  and  then  turned  his  attention  to  Iitera- 
1831  removed  to  Baltimore  where  he  became  a  tire.  He  translated  Goethes  'Sorrows  of 
wholesale  iron  merchant  and  engaged  in  various  Werther'  (1813),  and  wrote  among  many  other 
financial  enterprises  which  gained  for  him  works;  *Tears  of  Genius'  (1774);  'Liberal 
enormous  wealth.  He  presented  to  the  city  of  Opinion'  0775)  !  'Apology  for  David  Hume* 
Baltimore  in  1882  the  Pratt  Free  Library  ;  gave  ('777)  ;  'Gleanings  through  Wales,  Holland' 
generously  to  differetit  churches,  libraries,  and  (i795)  ;  'The  Fair  Qrcassian,'  a  tragedy;  'Cab- 
schools,  and  founded  the  House  of  Reformation  met  of  Poetry'  (tSce)  ;  etc. 
and  Instruction  for  Colored  Children  at  Chelten-  Pratt,  Silas  Gamaliel,  American  com- 
ham,  Md.,  and  the  Maryland  School  for  the  Deaf  poser :  b.  Addison,  Vt.,  4  Aug,  18415.  He  studied 
and  Dumb  at  Frederick.  in   Berlin   in   1868-71,   and   upon  his   return   to 

Pratt^  John  Francis,  American  scientist:  b,  America    gave    his    first    symphony    concert    in 

Pomfret,  Vt,  18  June  1848.     He  was  graduated  1871   and   in   the   following   year   organized   the 

from  Dartmouth  College  in   1871 ;   stndicd  civil  Apollo  Oub  of  Chicago.     His  opera   'Zenobia' 

engineering  and  in  1871  became  connected  with  was   well   received   on   its  presentation   in   1882! 

the  United   States   Coast  and   Geodetic   Survey,  and    b    1884    he    was    director- general    of    the' 

being  made  an  assistant  in  1S84.    He  led  the  ex-  Chicago  Grand  Opera  Festival.     In  i8go  he  ac- 

pedition    to    Chilcoot,    Chilkat,    Skagway,    and  cepted   an    appointment    as    proies.sor   of   piano 

iD>-ea   to   determine   the   southeast  boundary   of  at   the   New   York   Metropolitan   Conservatory. 

Alaska ;  conducted  an  expedition  to  the  east  side  He   has  published  numerous  songs,  part-songs, 

of    Bering   Sea   and   the   lower   portion   of   the  symphonies,  etc.,  besides  the  operas:   'The  Tri- 

Yukon  River  hi  i8g8,  and  sincB  1899  has  com-  umph   of  Colmnbus,'    and    'Lucille.'     He  has 

mandcd   the    United    States    steamship    Patter-  also  written:    'Lincoln  in  Story'    (igoi)  ;  and 

son.     He  has  conducted  various  expeditioiiE  to  *Pianist's  Mental  Velocity'   (1903)- 
Alaska  and  Bering  Sea.  Pratt     Institute,     a     polytechnic     school 

Pratt,  Orson,  American  Mormon  apostle:  in  Brooklyn,  N.  Y.,  established  m  1887  by  Charles 

b.  Hartford,  N.  Y.,  19  Sept  1811 ;  d.  Saft  Lake  Pratt    Its  aim  is  to  promote  manual  and  indus- 

City.  Utah,  3  Oct.  1881.    After  a  common-school  trial  education  as  well  as  cultivation  in  literature 

education,  he  joined  the  Mormons  in  1830.  ac-  science,  -nd  "t.     Its  organization  includes  the 
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tollowmg  deoartments :  (i)  The  High  School;  pale  pink  color,   and  are  bishly  astaeaied   as 

(3)  thebepartment  of  Fine  Arts;  (3)  the  De-  table   delicacies   ui  this  and   10   other   siiapea. 

partment  of  Domestic  Art,  including  courses  in  Several  species  occur  on  the  eastern  coaM  ot 

dressmaking,  millinery,  art  needlework  and  cos-  the  United  States,  but  are  liulc  used, 

tame  design;   (4)  the  Department  of  Domestic  ptax'tta,  a  teacher  of  the  errors  ot  the 

Science,  mcludii«  coursM  in  cookery    aervmg,  Antitrinitarians  or  Monarchians.     Toward  the 

and  laondnr  work;   (5)  the  Department  of  Sci-  ^^^j  ^^  ^^^^  5^,^^  century,  after  suffering  perse- 

ence  and  Technology;    (6)    the   Department  of  ^^jj^^  ^^  ^^^  „iKn  of  Marcus  Aurelius  for  his 

Kindergartens;  (7)  the  Department  of  Libraries  confession  of  the  Christian  faith,  he  came 

including  the  library  and  the  library  school;  (8)  (^  R^^g   f,^^   his  native   Phrygia  to   acquaint 

the    Department    of    Physical    Traming,      The  p         y^^^^^  ^^^  ^^  erroneous  teachings  and 

High  School  course  includes  physicaUndmaniial  ^^^f^^.^  practices  of  the  Montanists,  and  prc- 

Uaimng,  and  prepares  for  college    The  reguUr  ^^j,^^  ^^^  yj^.^^^  ^^  ^^1,  ^^  ,^.jt^^^  „f  ^.„^. 

wnrses  of  the  Institute  vary  m  length ;  mostly  bunion  which  he  had  given  to  those  sectaries, 

they  are  two  or  three  years  in  length;  the  genera]  3,^^  .^^ile   at   Rome    and   afterward   in   Africa 

course  in  domestic  science  is  only  one  year,  and  ^^   became   an   apostle   of   the   doctrine   of   the 

the    general    art    course    four    years       Normal  Monarchians,  teaching  that   in   the   Godhead  is 

courses   are   given   in  the   departments   ot   Fine  ^^     ^„^    p^;^„    ^(,»  proceeding   to«h   of   his 

Arts,  Domestic  Art  and  Domes  ic  Science;  even-  ^^^  ^^^^^  ^^^  and  railed  Son.  entered  the 

mg   classes,   m  the   departments   ot   Fine   Arts,  y^^^^.^  ^^^,   ^„  ^^„  ^f  ^^^  ^„j  ,„ff^^^  „„ 

Domestic  Art,  Domestic   Science,  and    Science  (he 'crow:   hence  the  distinctive  name  of  the 

and  Technology.  The  Kinder^rten  Departmer^  .  j^  ^^^^  Praxeaa-Patripassians. 
provides  kindergarten  training  for  children  from 

three  to  six  years  old,  and  also  a  two  yeaiV  ,  Praziteles,  prSks-it'e-lez,  Greek  sculptor: 
normal  course,  and  a  course  for  mothers.  The  4,-  probably  about  400  B.C.  He  was  the  con- 
library  is  open  for  the  free  use  ot  the  public,  temporary  of  Scopas,  and  one  of  the  greatest 
has  a  large  children's  room,  and  in  equipment  sculptors  of  ancient  times.  The  date  of  his 
and  management  is  considered  a  model  library,  death  is  urjtnown;  but  his  life  must  have  been 
It  containeU  100.000  volumes  in  1910.  The  library  long  since  nearly  three  score  works  are  men- 
school  otters  a  one-year  general  course  and  a  tjoned  as  executed  by  him.  He  lived  in  the 
second-year  special  course,  and  provides  practice  age  of  greatest  opulence  in  Greek  art,  an  age 
work  for  students  in  the  library   (see  Libraby  succeeding  that  of  Phidias  and  one  which  had 


Schools).    The  institute  confers  no  degrees,  but  outgrown    the    austere    vigor    displayed    : 

grants  diplomas  for  the  completion  of  the  high  works  of  the  earlier  master.     During  the  lime 

school  course  and  any  of  the  normal  courses;  of  Praxiteles  the  life  of  the  individual  was  less 

and  gives  certificates  attesting  the  completion  of  merged  in  that  of  the  body  politic,  and  became 

the    full-time   day   courses.      It    occupies    seven  more   highly   developed.     This   fact  consequent 

large  buildings,  the  Main  Buildingj  the  Science  upon  the  growth  of  wealth  in  private  possession 

and  Technology  Building.the  Eleclncal  Building,  made  the  work  of  the  sculptor  in  demand   for 

the  High  School,  the  Kindergarten  Building,  the  the    adornment    of    private    houses    instead    of 

Library,  and  the  Gymnasium.     The  endowment  temples    of    worship.      Praxiteles    worked    for 

is  large  and  the  tuition  fees  are  small ;  in  igio  private  buyers,  and  many  of  his  statues  went  to 

the   productive    funds    amounted    to   $i,?So,ooo.  Asia  Minor  as  well  as  Greece.    Antiquity  placed 

The  students  of  that  year  numbered  3,773,  in-  the  highest  estimate  upon  his  statue  of  Aphro- 

cluding  all  those  in  the  special  and  evening,  as  dite,  and  people  traveled  in   large  numbers   to 

well  as  the  regular  courses.  Cnidua  to  see  it    Lucian  records  seeing  it  there 

-.     ^       T       -a  J.      ,.       -   u    J-       _:•  about  150  A.D.     The  statue  has  disappeared,  but 

PrjU,  L.  Page  *i.  IS  Pazh  d«  P»".  „  ida  If  it.  (om  my  be  dwiv.d  fE  .  Cnld- 
■J^".*^"'"!"'  '°  "^1"!  *^''''i  ''■  H«'l»«l  i.„  coin,  bearing  its  effigy,  stntdi  in  honor  of 
.boot  1690;  d.  .775.  Entering  l»e  Fteneh  .rn^  „„,;„;  Tlie  fratea  Sbi,  extant  »ork.  i. 
and  servmg  m  Geramy  iior  a  Ume  he  wiU  .ob-  ^  ^,^  „,  ,f^  ,„nthfol  Hormt.  bearing  on 
jeqnently  a  ™"1>"  o'  the  French  Compagn.e  y,  ,^  ,|,^  j„,j„,  Di„ny,„,.  This  sUtne,  de- 
d  Occident  which  acQiiired  a  grant  of  temtory  ^^  ^  Pai,„nios,  was  discovered  by  German 
near  New  Orleans,  La.  Du  Pratr  led  an  expe-  excavators  at  Olymnia  where  it  now  remains 
diiion  there  .ni7i8  and  made  nnsnccessfnl  at-  ,j^  ,  ^^^i^^  ;,  p„iectly  pieservcd,  gives  ti 
tempts  to  found  a  colony  In  i?ao  he  went  np  ,„i^',  revelatiin  of  the  exquisite  beauty 
the  Mississippi  and  settled  among  the  Natch,,  g  a,'crak  face.  The  mutilated  stalne  of 
Indians.  Later  he  explored  the  region  border-  Uemeler  from  Cnidus,  now  preserved  in  the 
ing  the  Mississippi  and  Aricansas  a„d  was  for  Sh  M«-™m,  is  probably  bj  Praxiteles;  but 
some  years  treasurer  of  the  land  company  at  ^  Hermes  is  the  only  nnnuestionable  on.. 
New  firlean.  He  Mu™d  M  FraiKC  in  1734  Pa°„,£,i„  Vecords  that  PraxiSle.  regarded  hi. 
and  hi,  valu^le  ■History  of  Louisiana>  was  „„„e  of  Eros  and  one  of  a  satyr  as  his  greatest 
printed  m  I751i  worlrs.  This  Eros  was  presented,  to  Phryne, 
^  Prawn,  a  small  decapod  crustacean  of  the  the  courtesan,  who  posed  for  the  Cnidian  Venus, 
family  Palaintmida,  allied  to  the  shrimps,  in  and  was  afterward  placed  in  the  tetnple  at 
which  the  beak  or  «ro8tnmi,*  which  projects  in  Thespia.  There  was  another  Eros  at  Pariura 
front  of  the  carapace,  is  large,  toothed,  and  of  on  the  Hellespont.  The  Satyr,  lepresented  lean- 
compressed  shape.  The  common  British  prawn  ing  gracefully  with  his  arm  on  a  support,  is  pre- 
(Palmtian  serralus)  is  three  to  five  inches  long,  served  in  reproduction  in  the  Capitoline  Museum 
shrimp-like  in  form,  half-transparent  and  often  at  Rome,  and  furnished  Hawthorne  with  his 
beautifully  tinted,  and  is  taken  for  market  in  inspiration  for  his  romance,  <The  Marble  Faun.* 
great  quantities  by  means  of  nets  operated  on  The  'Apollo  Sauroktonos'  (Liiard-Klller),  a 
•andy  shores.    When  boiled,  prawns  become  ot  a  motive  original  with  Praxiteles,  is  also  known  to 
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posterity  in  reproductions  in  the  Louvre  and  By  ^ving  his  disciples  a 

elsewhere.     Praxiteles  produced  in  addition  to  implied   that   there  are  t 

statues  portrait  busts  and  genre-scenes,  the  latter  useful, 
being  in  the  form  of  sculptured  reliefs  upon  Prayer  for  the  dead  prevails  in  the  Roman 

tombs  was  a  special  product  of  the  art  of  his  Catholic,   Greek,   and   other  Eastern  churches, 

age.    Hb  work,  which  exercised  a  great  ioflu-  The  custom  seems  to  have  existed  in  most  of 

ence  upon  the  further  development  of  Greek  art.  the  ancient  religions,  especially  in  those  of  In- 

charras  by  its  perfection  of  grace,  and  its  refined  dia,  China,  and  Egypt-    The  doctrine  and  prac- 

and  noble  expression  of  human  emoiions.    Con-  tice  came  to  the  Oiristian  Church  through  the 

suit:     Kekule,     'Der    Kopf    des    Praxitelischen  Jews    (2  Maccabees   xii.  43.  45)-     The  first  of 

Hermes'   (1881)  ;  Klein,  'Praxiteles'   (1898).  the  Christian  fathers  who  mentions  prayer  for 

Prwa,  pra'ya,  or  La  Praya,  Cape  Verde  **■«  ^"d  is  Tertullian;  but  he  speaks  of  the 

Islands;   capital    of    the    group    of    Portuguese  "^^  as    well-known   and    long-estabhshed    in 

islands;  on  the  southeast  coast  of  the  island  of  the  church ;  such  prayers  are  frequently  alluded 

Santiago.     It  has  a  good  harbor  and  commercial  to  }»?  St-  John  Qirysostom,  Cyril  of  Jerusalem. 

relations  with  all  the  cities  of  the  island.    Pop.  and  St.  AugusLne.    In  the  burial  service  of  the 

esliniated,  5,000.  ""■**  Book   of   Common   Prayer  of  the   English 

_        '    '     ;  , ,  J        ■  L    L  Church  some  prayers  for  the  dead  appeared,  but 

Prayer,  a  human  address  made  with  the  j,,^    ^^„^  ^^^^^^^  from  the  second  book,  and  are 

expectation  of  its  being  heard  and  answered  to  ^^^  f^^^^  ;„  (j,^  subsequent  revisions. 
an  nivisible  and  omnipotent  Supreme  Being.   In  _  _..,...  .        » 

every  time  and  place  men  have  felt  their  de-  „,  Prwn;   Beada,   the    po  ished    seeds    of   « 

pendence   on  a  higher  Being,  and  have   sought  West   Indian   leguminous   piaM^  (Abrus   preca- 

his  assistance  in  prayer  tonus)  called  wild  hcorjce.    These  seeds  were 

The    Scriptures    tacitly   assume    that   prayer  formerly  much  used  for  stringing  into  rosaries, 

was  offered  to  God  from  tlie  beginning  of  the  necklaces,  etc. 

World;  there  were  sacrifices  from  the  time  of  Prayer  Book,  the  Anglican  Book  of  Com- 

Abel,    and   where   there   were    sacrifices    there  mon  Prayer.    See  Common  Prayer,  Book  of; 

must  also  have  been  sacrificial  prayers.     It  is  Bkeviabv. 

not,  however,  until  the  time  <>f  Abraham  that  j^^    ^^^^    Common.     See     Co««oh 

prayer  first  comes  distinctly  into  notice.     His  ji^^^jy  t>™,^  „, 

devout  faith  prompted  him  to  build  an  altar  "aveb.  Book  or.  .         ,  . 

wherever  he  remained,  and  to  call  upon  God.  Prayer,  Week  of,  a  special  period  of  devo- 

H'  was  doubtless  a  priest  within  his  own  family  tiou  set  apart  for  the  first  time  by  the  Presby- 

and    household,    and    they    participated    in    his  terian  missionaries  of  Lodiana,   India.     A   call 

services  and  obtained   the  benefit  of  his   inter-  to  a  universal  observance  of  this  week  was  is- 

cessions.      As   the   altar   appears   to   have   been  6ued  by  the  missionaries  late  in   1859,  and  the 

considered  the  special  place  for  prayer  in  the  appeal  met  with  a  hearty  response  in  January 

patriarchal    age,    so    was   the   tabernacle   under  i860;  since  which  time  the  week  of  prayer  has 

the  Mosaic  covenant  until  the  temple  was  built,  become  a  settled  institution  among  Protestants. 
which  was  called  the  house  of  prayer.    From  Praying  IndiAis,  The,  in  American  colo- 

Ihe  time  of  the  dedication  of  Solomons  temple  njaj  history,  the  name  given  those  New  England 

the  Jews  appear  to  have  gone  there  topray,  and  Indians   who   were   early   won   to   the   Christian 

to   have   turned   their    faces   toward   it   if   they  faith.      During     Philip's     war     they      remained 

were  prevented  from  going  there;  and  this  cus-  friendly  to  the  colonists,  a  company  of  them  en- 

torn  prevails  among  the  Jews  at  the  present  listing  under  Major  Gookin  in  July  1675.    They 

time,-  as  does  the  similar  custom  among  the  acted  as  scoiUs  and  spies  and  rendered  valuable 

Mohammedans,    who    turn    their    faces    toward  service  against  Philip, 
the  sacred  Kaaba  at  Mecca.     On  examining  the  p^^^      ^^^^^^      ^  y^^^^^ 

character  of  tlie  prayers  mentioned  in  the  Uld  „       »  , ,      ,  ,  ..,.•.. 

Testament  we  find  that,  with  the  exception  of         Pre.Ad'aro|tes.  those  supposed  inhabitants 


many  of  the  Psalms,  they  were  principally  peti-  of  the  earth  prior  to  the  creation  of  Adam.  The 
tions  for  temporal  objects.  This  is  suited  to  legendary  traditions  of  the  East  speak  of  na- 
the  purposes  for  which  the  historical  books  of  tions  and  empires  existing  before  Adam  s  crea- 
the  Jewish  Scripture  were  written  as  flie  tion,  and  of  a  line  of  kings  who  ruled  over 
Mosaic  covenant  pledged  God  to  confer  temporal  them.  In  modern  times  the  subject  was  taken  np 
benefits  on  his  people  when  they  called  upon  by  Isaac  de  la  PeyrJre.  who,  in  a  work  published 
him.  We  find  also  that  a  great  number  of  fliem  'n  1655,  mamtamed  that  the  Jews  were  the  de- 
are  intercessory ;  thus  we  have  Abraham  inter-  scendants  of  Adam,  and  the  Gentiles  those  of  a 
ceding  for  Lot,  Moses  for  the  people.  Samuel  long  antenor  creation,  founding  his  opinions  on 
for  the  people  and  for  Saul,  David  for  his  na-  Genesis  iv.  14,  17;  and  Romans  v.  12-14. 
tion,  Elisha  for  the  dead  child,  and  so  on.  When  Pre-Cam'brian  FormationB.  Those  geolog- 
we  come  to  New  Testament  times  we  meet  for  jcal  formations  included  in  the  systems  below 
ttie  first  time  with  synagogues  established  as  the  Cambrian  are  sometimes  grouped  under  this 
places  for  the  public  worship  of  God,  and  for  name.  In  America  they  include  the  earliest  for- 
reading  his  word.  The  leaders  in  religion — the  mations,  namely,  those  of  the  Archjean  Period 
priests,  scribes,  and  Pharisees  —  were  no  longer  (q.v.),  and  Ihose  immediately  succeeding  them, 
the  faithful  servants  of  God  they  once  were,  namely,  those  belonging  to  the  Algonkian  Sys- 
Chriat  announced  toward  the  close  of  his  min-  tern  (q.v.),  According  to  the  earlier,  European, 
i^ry  that  prayer  should  be  offered  to  God  in  nomenclature  all  the  Pre-Cambrian  formatums 
ini  name  m  order  to  insure  an  answer.  The  fell  within  the  Archsean  Period,  their  lower 
posture  of  the  body  in  prayer  is  left  undecided  series  being  called  the  Laurentian  and  the  higher 
m  Scripture ;  both  standing  and  kneeling  arc  the  Huronian.  The  latter  pfactically  correspond 
mentioned,  and  Christ  adt^ted  both  postures,  to  the  Algonkian. 
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PKE-BHPTIOK  LAW— PRB'RAPHAELITBS/ 

The  time  occupied  by  the  deposition  of  the  equai  age  m  alt  the  skill  that  conies  from  know- 

Pre-Cambrian    formations    extended    from    the  ledge  and  practice.    These  men,  itrangcl;  diflfer- 

solidifying  of  the  crust  of  the  earth  to  the  be-  ent  in  artistic  tempeiament,  formed  a  powerful 

ginning  of  the  Cambrian   Period   (q.v.)   and  as  trio  devoted  to  malcji^  a  fearless  protest  against 

the  first  traces  of  life  are  found  in  these  forma-  the  shallow  and  insincere  banalities  of  the  day. 

tions,  and  as  they  already  show  in  the  variety  They  called  themselves  Pre-Rapbaelites ;  but,  as 

of  their  h^ws  evidences  of  long  development,  the  Holman  Hunt  has  said,  "Neither  then  nor  aftcr- 

lenglh  of  (ime  that  elapsed  during  the  building  ward    did    they    affirm    there    was    not    much 

up  of  these   formations  must  have  been   very  healthy  and  good  art  after  the  time  of  Raphael ; 

great.    See  Geology;  Cambhiah  System.  but  it  appeared  to  them  that  afterward  art  was 

Pre-«np'tion   Law,    United    States.     The  so  frequentljr  tainted  with  the  canker  of  cor- 

first  pre-emption  act  was  passed  3  March  1801 ;  ruption  that  it  was  only  in  the  earlier  work  they 

it  was  a  special  act  affecting  the  Symmes  coloni-  could  find  with  certainty  absolute  health.     Up 

zation  scheme  on  the  Miami  River.     Between  to  a  certain  point  the  tree  was  healthy:  above  it, 

that  time  and  1841  about  18  pre-emption  acts  disease  be^n;  side  by  side  with  life,  there  was 

were  passed,  all  of  a  more  or  less  special  nature,  death.'     Their  artistic  doctrines  were  indeed  to 

The  first  general  law  was  passed  in  1830.    That  be  summed   up  in  the  one  word  sincerity;  the 

of   1641,   which   is  now   in   force,  ^ants,   upon  bond  of  union  between  them,  as  enunciatei  by 

considerations    of    residence    and    improvement,  one  of  their  number  was  (i)  to  have  clear  ideas 

freedom  of  entry  upon  160  acres  of  public  lands  to  express;   {2)   to  study  Nature  attentively,  so 

to  any  person  over  ai  years  of  age.    One  to  three  as  to  know  how  to  express  them ;   (3 )  to  sym- 

years  are  allowed  for  payment,  and  the  amount  pathize    with   what    is    direct    and    serious   and 

varies  with  the  value  and  situation  of  the  tract  heartfelt   in    previous   art,   to   the   exclusion   of 

pre-empted.  what    is    conventional    and    self-parading    and 

Pre-cxis'tence,  the  doctrine  that  the   soul  learned  by  rote;  and   (4)  most  indispensable  of 

of  an   individual   had   an   existence  previous   to  all,   to   produce   thoroughly   good   pictures   and 

that  of  the  body  in  which  it  appears.    This  opin-  statues. 

ion  was  very  prevalent  in  the  East,  and  was  held  The  three  founders  of  the  association  which 
by  the  Greek  philosophers,  Pythagoras,  Empe-  Maddox  Brown  had  originated  were  subse- 
docles,  and  Plato  himself.  A  similar  doctrine  fluently  joined  by  Thomas  Woolner,  sculptor; 
has  found  some  countenance  in  Christian  times  James  Collinson,  painter,  who  eventually  left 
among  those  who  were  anxious  to  explain  how  the  brotherhood;  Walter  Howell  Deverell, 
the  soul  becomes  united  to  the  body,  but  could  painter;  Frederick  George  Stevens,  painter;  and 
not  divine  any  more  plausible  hypothesis  than  William  Michael  Rossetti,  younger  brother  of 
that  all  souls  were  created  before  the  world,  and  Dante  Rossetti,  and  like  the  fatter,  a  poeL  Mad- 
that  each  has  its  proper  body  allotted  to  it  at  dox  Brown  declined  to  join  simply  because  he 
the  time  of  birth.  In  opposition  to  doctrine  of  disliked  coteries,  and  it  certainly  was  not  he  who 
pre-existentbm  is  that  of  traducianism,  which  gave  the  doctrine  its  name  of  Pre-Raphaelism. 
teaches  that  the  soul^  like  the  body,  is  propa-  But,  as  his  own  work  was  an  embodiment  of  this 
gated ;  and  creationism,  in  ,  accordance  with  artistic  creed,  so  his  association  with  the  mem- 
which  a  new  soul  is  immediately  created  out  of  bers  of  it  was  always  clow  and  his  sympathy 
nothing  by  God  for  each  newly  propagated  body,  with  their  work  enthusiastic.     Millais  remained 

Pre-Raphaelites,  members  of  the  «Pre-  '"  "le  brotherhood  10  years  (ia4i>-SC))  ;  he  then 
Raphaelite  Brotherhood"  and  their  followers,  dropped  out,  became  a  fashionable  portrait 
The  original  brotherhood  was  founded  by  the  as-  pamter  and  famous  for  his  power  in  painting 
sociation  of  three  painters,  Dante  Gabriel  Ros-  children,  and  such  textures  as  satin  and  velvet. 
setti,  William  Holman  Hunt  and  John  Everett  Holman  Hunt  kept  on  an  uncompromising  ad- 
Millais.  The  inspiration,  however,  which  gave  herent  to  the  principles  of  the  brotherhood.  But 
life  to  the  Pre-Raphaelites  was  derived  from  an  before  the  work  the  Pre-Raphaelites  had  to  do 
artist  who  never  joined  the  brotherhood,  Ford  was  accomplished,  they  were  compelled  to  run 
Maddox  Brown.  In  1848  Rossetti  became  the  the  gauntlet  of  criticism  and  ridicule  from  those 
pupil  of  Maddox  Brown,  a  great  and  original  whose  system  and  method  of  painting  they  were 
artist  whose  work  was  ouile  neglected  at  a  attacking.  In  the  Times  of  5  May  1854  a  let 
period  when  Victorian  art  m  England  had  sunk  ter  appeared  signed  by  John  Ruskin,  boldl) 
to  its  lowest  condition  of  commonplace  pretti-  praising  and  defending  the  new  school.  It  is 
ness,  conventionality  and  utter  want  of  mysti-  doubtful,  however,  whether  Ruskin  understood 
cism  or  spirituality.  Maddox  Brown,  the  prac-  the  principle  of  Pre-Raphaelism,  and  it  is  a  mis- 
tical originator  of  the  new  school  of  English  take  to  think  that  his  writings  gave  the  first 
painting,  and  the  bringer-in  of  a  new  English  suggestion  for  the  formation  of  such  a  league. 
Renaissance,  had  attracted  the  notice  of  Ros-  Pre-Raphaelism  has  become  a  permanent  in- 
selti  by  his  powerful  picture,  'Parisina's  Sleep,*  fluence  in  English  art.  The  generation  of  Eng- 
which  was  exhibited  at  the  British  Institution  lish  artists  which  succeeded  that  in  which  Mad- 
184s  and  was  conspicuous  for  marvelous  at-  dox  Brown  lived  have  followed  the  guidance  of 
mosphere.  fiiiish  and  (ideliti;  of  expression.  Ros-  the  Pre-Raphaelites,  either  as  to  romantic  motif 
sotti  became  the  devoted  disciple  of  this  master,  mystic  religiousness,  or  drawing  and  technique; 
Rossetti  was  a  poet,  full  of  dreams  and  desires,  sometimes  in  all  of  these.  In  certain  quarters, 
and  passionately  striving  after  the  true  and  the  however,  there  has  appeared  a  tendency  in  a 
beautiful.  At  the  academy  schools  he  met  Wil-  somewhat  pervered  manner  to  carry  out  the  tra- 
liam  Holman  Hunt,  a  man  of  profound  reli-  ditions  of  the  brotherhood,  by  an  exaggerated 
gions  feeling,  yet  reserved,  hard  working  and  medisevalism,  a  deliberate  crudeness  or  gro- 
bound  on  notable  and  original  achievement  in  tesqueness  of  design,  and  an  insistence  on  minulc 
art.  With  them  was  eventually  associated  John  detail.  Consult :  Bate,  <The  English  Pi«- 
Everett  Millais,  already  a  brilliant  and  successful  Raphaelite  Painters*  (ipoi)  ;  Quilter,  *Pr«fer- 
srtist,  and  far  in  advance  of  his  confreres  of  ences  in  Art  Life  and  Literature*  (iSo^)- 
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PRKACHBRS — PKSCEDBMCtt 

PrvMheES.  Ofdcn  oi  See  Dohinicams.  bombarded  Tripoli  and  aubsequeotly  conduoed 
Prettcbing  Friars.  See  Dominicans.  six  vigorous  attacks  in  which  he  captured  lliree 
Prfaiitt  nra  n  Auiriiatp  Fr^nr-h  snilnfor-  gunboats  and  sunk  three  Others,  In  September 
b  Pi^  8  0?t  Ito)-  d*^e«  II  fan  187a  H^  '*"=  ^^''^^  squadron  under  Preble's  senior  officer. 
b^Si  ^  ?rt\fc'wS;i  'didedl^de^;  CaPtam  ^^J^^"-  «^ved  and  Preble  w^  re- 
toi^rd  romanticism  and  entered  the  studio  of  w,w  filhL^^^  pf.n  ^  ■  ^^^7  ^^^ 
David  d- Angers,  but  soon  left  it  and  ever  after-  *"',"l"  ^K''""^  '^"^  Preble  received  a  gold  medal 
ward  aimed  at  a  naturalistic  treatment  of  art  ^^  ^'  ^^"^  °^  Congress, 
themes.  This  was  proved  by  the  first  works  he  Preble,  George  Henry,  American  naval 
exhibited  at  the  Salon  (^833) — 'Misery,'  a  officer;  nephew  of  Edward  Preble  (q.v.),  b. 
group  representing  a  girl  dying  in  the  arms  of  Portland,  Maine,  25  Feb.  1816;  d.  Boston,  Mass., 
|her  mother;  and  two  reliefs,  <Death  of  the  Poet  i  March  1885.  He  entered  the  navy  as  mid- 
Gilbert  in  Hospital'  and  'Famine.'  In  the  fol-  shipman  in  1835,  served  in  the  Mediterranean  on 
{lowing  years  he  exhibited  numerous  works,  'he  frigate  United  States  in  1836-8,  waa  en- 
bmong  them  the  sUtue  '  Undine' ;  and  the  relief  gaged  in  the  war  against  the  Seminoles  in  1841^ 
'River  Amazon';  'Queen  of  Sheba' ;  a  sitting  and  in  l8^3-5  circumnavigated  the  world  on  the 
figure  of  Hecuba;  the  colossal  statue  'Charle-  Saint  Louis,  attaining  the  distinction  of  landing 
magne';  and  the  statue  'Carthage.'  These  the  first  American  force  in  China,  iln  the  Mex- 
works  were  not  admitted  to  the  Salon,  but  in  ican  War  heparticipated  in  the  battles  of  Alva- 
1848  the  c^tinion  of  his  merits  had  changed  and  redo,  Vera  Cruz,  and  Tuxpan;  in  1848  was  pro- 
the  doors  of  the  exhibition  m  the  Champs  Ely-  moted  lieutenant  and  in  1854-5  was  engaged  in 
s^s  were  opened  to  him,  and  he  was  represented  several  actions  with  Chinese  pirates.  In  1863 
there  by  tus  'Christ  on  the  Cross'  (now  in  the  he  commanded  the  steamer  Katahdin  under  Far- 
Church  of  Saint  Gervasius)  ;  the  relief  ragut  at  the  capture  of  New  Orleans,  was  cora- 
'Ophelia' ;  the  sepulchral  monument  of  Saint  missioned  commander  in  that  year  and  for  fail- 
Rdque  (in  the  church  of  that  dedication);  the  ure  to  capture  the  C^onfederate  cruiser  Florida 
statue  of  '{jeneral  Marceau*  at  Chartres  (1850);  was  dismissed  from  the  navy.  Investigation 
and  the  statuette  'French  Comedy.'  As  a  sculp-  proved  him  blameless,  however,  and  he  was  re- 
tor  his  workmanship  was  fine,  but  he  sometimes  stored  to  his  rank,  placed  in  command  of  the 
failed  to  control  his  fanq-  and  strong  feeling  for  Saint  Louis  with  which  he  engaged  in  pursuing 
realistic  form  within  that  reserve  and  restraint  Confederate  rovers  in  foreign  waters.  _  He  was 
prescribed  by  the  canons  of  strictly  plastic  art,  commissioned  commodore  in  1871,  and  in  1873-5 

Preb'end,  a  stipend  paid  to  an  ecclesias-  i'*'',^i^¥,%°*  ?I?f^  "^^-^"''  "  S 

tic  from  the  foundation  funds  of  a  cathedral  or  j^  ^^^^J'/iftt^.l    p?.-fit  TrA^    i« 

coilegiate  church.    Prebendary  is  the  person  who  %^^T/ i^  ,S^  ^T^Jrlf  »^^^r^,^. 

i^nit,r~.  whS'ii'^i'ssSw  ■ts'^u;'  'Ch^  ofV"  rS  S    a^r'f  Wa     Om  ^ 

J^rt;ttTtr  pTe'Sd'^trrj^ris*Si«*c^^^^^  '^^"^^tivTf  t2m''Nat.wS'"(K  -^^l'^  '' 

Mxed.    the    prehwdary    is    stylrf    a    dignita.7.  'History  of  Steam  Navigation'   (1883) ;  etc. 

Prebendaries,   as   such,  have   no  cure  of  tools;  Prece'dence,   in   official   lite,   the   order   in 

and  therefore  a  prebend  and  a  parochial  benefice  which  men  and   women   follow   each   other   ac- 

are  not  incompatible  promotions.    The  prebendal  cording  to  rank  or  dignity  in  a  State  procession 

stall  is  the  seat  of  the  prebendary  in  the  church,  or  on  other  public  occasions.     In  England  the 

into  which   he   is   inducted   by   the  dean   and  orfcr  of  precedence  depends  partly  on  statutes, 

chapter  and  partly  on  ancient  usage  and  established  cus- 

bome  u.d  joi««l  .  privjtOT;  md  on  hi.  return  "?'■*""?'"  ™  '.    1          «,  .  ?    ij        < 

attick  on  the  Briti.h  »ri,M,Sr  A<fn,i™l  DuS  „' ?'  ^™f  S' ™?- ?"' j' 'il "","  & 

U  men  bo.rdrf  an  armed  Briti.h  brig  and  took  aiaticellor,  and  lo  on  thiongh  tbs  high  state 

her   ont   of   Penobicot   batbor   in   the   face  of  '".'B"""'*  *=  J""™"  ""'"  °'  ""  ••'"•Vf, 

the  enemy'a  battery.    On  the  organiiation  of  the  f ='    J'"  "'"  °*  P'='g"ee  among  womm  fol- 

United  Sute.  na^.  in  1798  he  wa.  one  of  the  '™'  ')'«»"•  ',"'£."  "«  ™?»?  "j".,,  "'  "" 

erat  B.e  to  be  commiisiS  ii.ato.ant,  and  in  T'  »'."»'"  "'■  ^'1">'  "«>  I"J""1  "•'  r'^" 

nw  was  promoted  captain  in  command  of  the  J""  '»•."!:  Pven  deijiee  of  the  peentge  ha. 

^^,^sr„s.^n^mn^?^^h1„r■:^a3n■;  Sf  irfe™;!^ 

a   renewal  of  the  treaty  of   i;86.     The   Phil-  j^'^?  °^^"  '"  Washington  official  life  is  as  fol- 

adclphia    of   his    squadron    was   captured    while  '"^s, 

pursuing  Tripolitan  gunboats  and  Preble  block-  '  IJ*  f?"  p™*'j 

aded  Tripoli  for  several  months  endeavoring  to  -pntiiaX  ef'itiTientie, 

regain   or   destroy   the   ship.     In   July   1804   he  Foreisn  Ambuudon. 
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PRSCENTOR  —  PREDESTINATION 


Ctakf  Ju> 
UmttJ  S 


c  of  tbe  Supmiu  Coiul, 


r  tluui  amh—iidon), 


Sccreury  af  tJ 
Secictary   of  V,u, 
The  Attotney-Gineral, 
The  Posunaster-Genettl, 
Secrttary    of    the    Navy, 
SecrelaiT   of   the   I-'-""' 
Secreiiiy  of  Agric 


Then  follow  the  judiciary,  army  and  navy 
officers,  chiefs  of  departments,  foreign  consuls, 
secretaries  of  legations,  etc. 

Precen'tor     (Lati 


England  the  precentor  is  a  member  of  the  chap- 
ter, and  in  dignity  ranks  next  after  the  dean ; 
in  cathedrals  of  the  new  foundation,  that  is, 
those  of  sees  created  by  Henry  VIII.  or  formed 
in  later  times,  the  precentor  is  only  a  minor 
canon  and  is  removable  at  the  yleasure  of  the 
dean  and  chapter.  During  solemn  functions 
the  precentor's  place  is  on  the  north  side  of  the 
chancel,  while  that  of  the  dean  is  on  the  south 
side.  In  the  Presbyterian  churches  of  Scotland 
it  was  formerly  the  custom  that  half  an  hour 
before  the  arrival  of  the  minister,  the  precentor 
would  read  to  the  congregation  lessons  from  the 
Scripture;  when  the  minister  entered,  the  pre- 
centor would  give  out  a  psalm  and  lead  the  sing- 
ing; hence  his  desk,  below  the  pulpit,  is  stul 
called  leilern,  or  in  Scotch  dialect  Icttran,  that 
is,  reading-desk.  In  the  rural  districts  of  Scot- 
.  land  it  is  still  customary  for  the  precentor  to 
read  each  verse  of  a  psalm  before  it  is  sung. 

Precession  of  die  Kqninox.     See  Equinox. 

Pricieuaea  Ridicules,  Les,  la  pr3-sf-fc 
re-de-kiil,  a  comedy  by  Moliere,  produced  for 
the  first  time  i8  Nov.  1659.  No  one  of  Molicre'a 
comedies  is  belter  known  than  this  famous  satire 
on  ihe  'Precieuse5,'  which  can  almost  be  en- 
titled a  farce,  being  an  exaggeration  of  an  ex- 
aggeration. It  is  in  one  act,  and  is  a  satire  on  a 
style  of  speech,  and  an  affected  tasle_  in  art  and 
literature,  prevalent  among  a  certain  class  at 
that  time.  When  writing  it,  Moliere  had  in 
mind  the  literary  lights  who  assembled  at  the 
Hotel  de  Rambouillet. 

Precious  Mctala,  gold  and  silver  are  com- 
monly included  under  this  term,  though  plat- 
inum and  quicksilver  have  sometimes  been 
added.  However,  on  the  basis  of  their  having 
sufficient  value  and  being  abundant  enough  for 
coinage,  gold  and  silver  are  more  accurately  de- 
scribed as  precious  metals.  America  has  con- 
tributed largely  to  the  total  amount  of  the  pre- 
cious metals  in  circulation  in  the  world.  The 
subjoined  table  exhibits  some  interesting  com- 
PROmiCTION  OF  GOLD 


parisons  in  tbe  production  of  precious  raetala  by 
the  United  States  and  by  Mexico  and  Austral- 
asia, the  three  countries  which  rank  highest  in 
annual  total  production  of  these  metals  accord- 
ing to  their  monetary  value. 

Fine  ounce  of  gold,  $20.671834 -t-;  fine  ounce 
of  silver,  $1.292929-1-,  coining  rate  in  United 
States  silver  dollars. 

The  United  States,  therefore,  while  greatly 
surpassed  in  the  amount  of  gold  produced  by 
Africa,  and  in  silver  by  Mexico,  far  surpassed 
every  other  country  in  the  total  value  of  pre- 
cious metals  produced  in  1908^ 

The  total  amount  of  precious  metals  for 
1908-9  was  for  the  world,  215.064,840  ounces 
fine;  Mexico,  74,746,23/  ounces  fine;  U.  S.  59,- 
543.201  ounces  fine;  Australasia,  20,722,309 
ounces  fine;   Africa,  9,328,025  ounces  fire. 

Precious    Star,    Order    of.    See    Ori^bs, 

ROVAL. 

Precious  Stones.      Sec  Gems. 
Precip'itmte,    in    chemistry,    a    solid   body 

firoduced  by  the  mutual  action  of  two  or  more 
iquids.  Thus  if  sulphuric  acid  be  added  to  an 
aqueous  solution  of  barium  chloride,  barium  sul- 
phate is  produced,  and  being  insoluble  in  tlie 
menstrua  present  it  precipitates  or  sinks  as  a 
solid  to  the  bottom  of  the  liquid  in  the  vessel. 
So  again,  if  a  solution  of  potassium  iodide  be 
added  to  a  solution  of  lead  chloride,  a  reaction 
takes  place  resulting  in  the  formation  of  lead 
iodide  and  potassiinn  chkn-ide,  and  inasmuch  as 
the  former  of  these  bodies  is,  «nder  the  circum- 
stances, a  solid,  it  is  precipitated.  As  a  general 
rule  it  may  be  laid  down  that  if  it  is  possible 
to  produce  a  solid  substance  by  the  action  of 
two  liquids  on  one  another,  that  solid  will  be 
produced  when  these  liquids  are  mixed,  and  that 
therefore  a  precipitate  will  be  formed. 

Predestina'riBns.  See  Religious  Sects. 
Predestination  is  the  doctrine  of  God's  will 
and  counsel  as  revealed  in  the  decreed  redemp- 
tion of  mankind.  It  includes  in  its  scope  two 
significant  facts,  namely,  his  beneficent  and  all- 
wise  purpose  and  plan  in  reference  to  those  who 
are  fore-known  and  fore-chosen  to  the  enjoy- 
ment of  eternal  salvation;  and  his  fixed,  deter- 
minate attitude  toward  those  who  are  permitted 
to  perish  in  their  sins.  This  docfrme,  as  thus 
defined,  has  been  the  subject  of  intense  the<>lc«- 
ical  controversy,  because  of  the  many  essential 
and  apparently  contradictory  personal  features 
involved  in  it.  And  yet  its  history,  as  it  ap- 
pears in  the  rise  and  development  of  Calvinism 
over  against  Pelagianism  gives  evidence  of  the 
logical  connection  which  it  has  with  biblical  and 
metaphysical  truth. 

The  sources  of  this  tenet  are  set  forth  in  the 
Old  and  New  Testament  Scriptures.  From  the 
earliest  times  of  the  human  race;  the  God  who 
"upholds,  directs,  disposes,  and  governs  all  crea- 
tures,  actions,   and   things,    from   the  greatest 
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PREDESTINATION 

even  to  the  least,*  is  manifestly  s  potent  per-  of  harmony  with  that  order  must  be  adjusted  of 

sonal    factor    in   the    world.     His    wisdom    and  rejected.     In    this   process   of   correction   or   of 

might,  his  love  and  grace,  arc  wondrously  and  salvation    God   acts    alone.    Man    is   a   passive 

sublimely  illustrated  in  the  lives  and  movements  agent  without  the  power  of  free-will.    His  pre- 

of  his  chosen  people.    Every  stage  of  their  his-  destinated    salvation    or    reprobation    depends 

tory,    in  the  genesis   and   growth   of   their   civil  upon  the  unlimited  might  and  wisdom  of  God. 


ind  religious  institutions,  to  the  closing  tragedy  Hence  predestination  is  a  divine  necessity, 
of  the  life  of  Jesus  Christ,  furnishes  a  series  of  This  view  of  predestination  was  presented 
pictures  of  the  divine  method  of  government,  more  philosophically  and  clearly  by  Calvin  in 
as  they  arc  painted  by  his  artist  hand.  Indeed,  his  catechism  published  at  Geneva  (1545).  And 
so  evident  is  his  own  mind  and  purpose  through-  it  was  this  treatise,  without  a  doubt,  that,  a 
out  the  execution  of  his  salvatory  plan,  that  his  century  later,  furnished  the  Westminster  divines 
nature,  life,  and  love  at  once  and  forever  become  the  foundation  outlines  for  the  Standards  which 
inseparable  elements  within  the  domain  of  the  they  drew  up  in  England's  great  Abbey  of  West- 
human  universe.  And  this  is  fully  indicated  (i)  minster  during  the  years  1643-8.  The  three 
by  the  perfection  of  his  nature;  (2)  in  the  products  of  that  representative  body  called  by 
marks  of  his  infinite  wisdom,  power,  holiness,  the  English  parliament  and  made  up  of  the  most 
etc.;  (j)  in  the  operations  of  his  will,  thought,  eloquent,  pious,  and  scholarly  divines,  lords, 
and  counsel ;  (4)  in  prophetic  utterances  and  commoners,  and  commissioners  from  every 
their  fulfilment;  (5)  in  the  coming  of  Jesus  county  of  England  and  the  universities  of  Ox- 
Christ,  the  true  representative  of  God:  (6)  in  ford  and  Cambridge,  are  the  Westminster 
the  unchangeable  provisions  of  the  redemption  Shorter  and  Larger  Catechisms  and  the  West- 
wrought  out  through  him;  (7)  in  the  actual  minster  Confession  of  Faith. 
salvation  of  men  from  their  sins;  (8)  in  the  In  each  one  of  these  the  doctrine  of  predes- 
establishment,  upon  a  sure  foundation,  of  the  tination  is  set  forth,  but  more  especially  so  in 
Fad  of  eternal  life!  the  third  and  tenth  chapters  of  the   Confession 

The    historic   birth   of   (his   doctrine   can   be  of    Faith,    which    respectively    treat    "Of    God's 

traced  to  the  fertile  brain  of  Origen,  who  pos-  Eternal    Decree"    and    "Of    Effectual    Calling.* 

sibly   was   its   first   supporter,   although   he   did  The    paragraphs    in    these    chapters    that    most 

not  fully  accept  the  second  portion  of  it,  which  pointedly    outline    the    doctrine     read     as     fol- 

consigns  the  unsaved  to  conditions  of  everlast-  lows: 

in^  reprobation.     From  his  time  to  the  Augus-  III.  By  the  decree  of  God,  for  the  manifcsla- 

tinian  Age  there  was  little  controversy  over  the  tion  of  his  glory,  some  men  and  angels  are  pre- 

sovereignly  of  God  in  its  relation  to  man's  free-  destined   unto  everlasting   life   and   others   fore- 

dom    and    salvation.    But    during    Augustine's  ordained  to  everlasting  death, 
sway,  in   the  Western  Church,  the   doctrine   of  IV.  Those  angels  and  men,  thus  predestined 

man's  inability  to  save  himself  and  his  absolute  and     fore-ordained,    are     particularly    and    un- 

dependence    upon    God's    eternal    decree   to    be  cban^eably   designed ;    and   their   number   is   so 

saved,    was   so   strongly  and   vigorously   taught  certain  and  definite  that  it  cannot  be  either  in- 

that  Pclagius,  who  represented  opposite  theolog-  creased  or  diminished. 

ical  tendencies,  declared  that  the  true  funda-  As  early  as  in  the  year  1831  the  General 
mental  conception  of  sin  involved  man's  capa-  Assembly  of  the  Presbyterian  Church  was  eon- 
city  of  choice  to  be  good  or  evil,  apart  from  fronted  with  the  demand  for  more  liberty 
God's  plan  and  grace.  This  controversy  was  in  the  interpretation  of  the  Creed  of  the  Fathers, 
waged  with  great  earnestness  —  especially  in  The  marshaling  of  the  forces  who  stood  for  a 
the  Greek  Church  —  for  half  a  century,  til!  it  change  in  the  form  of  statement,  involving  the 
was  modified  under  the  form  of  Semipelagian-  doctrines  of  election  and  predestination,  contin- 
ism.  ued,    as    shown    by    the    famous    heresy    trials 

Later    theologians    divided    themselves    into  of    Drs.    Barnes,    Swing,    Smith,    and    Briggs. 

two  groups,  the  Infralapsarians  and  the  Supra-  After   their    deposition   from    the    Presbyterian 

lapsarians.     The  former  taught   that  the  decree  fold,    the    consideration    of    a    revision    of    its 

of  predestination  had  no  effectiveness  unii!  after  Standards    became    a    matter    of    serious    im- 

man's  fall,  while  the  latter  class  held  that  the  portance.    In  view  of  this  the  General  Assem- 

ultimatc  end  which  God  had   in  mind  was  his  biy   of   i88g    resolved   to   transmit   an   overture 

own  glorification  in  the  salvation  of  some  and  to  the  presbyteries,  asking  them  to  consider  the 

in  the  reprobation  of  others.  propriety  of  a   revision   of  the   Confession  of 

During  the  Reformation  the  strongest  ex-  Faith.  The  result  of  this  action  brought  about 
ponents  of  the  true  predestination  idea  were  the  the  sentiment  in  favor  of  a  revision.  The  As- 
Calvinistic  thinkers  under  the  leadership  of  John  sembly  of  1891  now  asked  the  presbyteries  for 
Calvin  (1509).  though  the  Lutherans  and  Ar-  more  suggestions.  Again  the  answer  came  by  a 
minians  also  accepted  the  doctrine  in  a  less  rigid  large  majority  of  Presbyterial  votes  for  a  re- 
form.    Calvin's    doctrinal    ideas    were    incorpo-  vision. 

rated  in  his  greatest  masterpiece,  <  Institutes  of  In  1893  the  assembly  was  importuned  once 

the  Christian  Religion*    (iS35).     The  main  fea-  more    for    a    new    and    shorter    creed,    but    it 

tures   of   this   scholarly   production,   aside   from  voted   to   lay   the   matter   aside.     The   battle   of 

the   dissertations   upon   church.   sUte,   and    reli-  the    theological    giants    did    not    cease    at    this, 

gion.  are  embodied  in  the  doctrines  of  plenary  Again  they  pressed  to  the  front.     Inconsequence, 

inspiration   of  the   Bible,   free-will,   and   predes-  the  Genera!  Assembly  of  ijno  appointed  a  large 

•ination.    Here    God    is    the    centre    and    man  committee  to  reconsider  the  matter  of  revision, 

the  object  of  his  voluntary  interest  and  love.  After   seven   months   they    reported    that    "the 

But  in  this  relation  he  is  confessedly  to  be  dealt  returns  indicated  plainly  that  no  change  is  de- 

with  according  to  his   Creator's  established  or-  sired  which  would  m  any  way  impair  the  mtep- 

der.    Ererything  in  and  about  him  which  is  out  rity  of  the  system  of  doctrine  coi4amed  m  the 
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Confe5sioii  of  Faith.'  Iti  spite  of  this  negating  asserted  that  the  germ  held  in  in6nitesinial  pro- 
motion, the  General  Assembly  of  1902-3  added  portions  alt  the  parts  and  organs  of  the  beings 
the  Declaratory  Statement  to  chapters  III,  and  which  were  simply  unfolded  by  growth.  Hence 
X,,  which  reads  as  follows :  this  theory  came  to  be  known  in  England  as  the 

"With  reference  to  chapter  III.  of  the  Con-  "evolution' theory  and  in  French  literature  as  the 
fession  of  Faith ;  that  concerning  those  who  are  emboilement  theory.  One  class  of  thinkers  re- 
saved  in  Christ,  the  doctrine  of  God's  eternal  garded  the  egg  as  containing  the  whole  of  the 
decree  is  held  in  harmony  with  the  doctrine  of  embryonic  material ;  another  class  thought  it  all 
his  love  to  all  mankind,  his  gift  of  his  Son  to  be  contained  in  the  spermatozoon.  This  whole  base- 
the  propitiation  for  the  sins  of  the  whole  world,  less  fabric  of  philosophy  was  overthrown  by  the 
And  his  readiness  to  bestow  his  saving  grace  on  microscopical  researches  of  Wolf  and  the  other 
all  who  seek  it.  That  concerning  those  who  founders  of  the  science  of  embryology  (q.v,)- 
perish.  the  doctrine  of  God's  eternal  decree  is  Prehn'ite,  or  Edellte,  a  mineral,  allied  to 
held  m  harmony  with  the  doctrme  that  God  zeolites  and  usually  found  with  tliem,  pale-green 
desires  not  the  death  of  any  sinner,  but  has  ^^,i,h  a  vitreous  luster,  crystallizing  in  the 
provided  in  Christ  a  salvation  sufficient  for  all  orthorhombic  system.  It  is  a  hydrous  silicate  of 
adapted  to  all,  and  freely  offered  in  the  Gospel  aiuminum  and  calcium,  having  the  formula 
to  all;  that  men  are  fully  responsible  for  their  HiCawM.Si.Ou.  It  is  most  frequently  found  in 
treatment  of  God  s  gracious  offer ;  that  his  de-  rocks  of  the  basaltic  type  and  is  obtained  from 
cree  hinders  no  man  from  accepting  that  offer;  a  wide  area,  being  found  in  the  copper  region 
and  that  no  man  is  condemned  except  on  the  of  Lake  Superior,  at  Palerson  and  Bergen  Hill, 
ground  of  his  sm.»  ^  „  N.  J.,  in  Scotland,  France,  China,  and  South 
W  Francis  Bergeh,  Africa.  It  was  first  found  by  Colonel  Prehn  in 
Prcsbyictian  Clergyman.  the  i8th  century  at  the  Cape  of  Good  Hope.     It 

Pred'icables,    a    term    of    the    Aristotelian  is  cutinto  gems  and  slabs,   resembling  chrysi>- 

system   of   logic,   denoting   a   class   of   concepts  prase  in  appearance. 

which  may  be  predicated  affirmativdy  of  several  Prel'ate.  a  term  used  generally  of  bishops 
others ;  It  IS  now  obsolete.  The  predicates  are  ^„^  archbishops  of  the  Anglican  communion, 
five  m  number,  namely  gen w,  speaes.  dtlferen-  (,„(  tearing  a  more  precise  and  specific  meaning 
t,a.  fropnum  and  accidcns.  and  were  used  in  ;„  Hj^  ^^^„  Catholic  Church,  where  it  is  atS 
classEfying  objects  on  a  systematic  plan.  Every  p^^^  ^^  ^^^^^^^  ^^  ,^  ^,3^  ^^  ^,^  ^  »^ 
object  was  conceived  of  as  belonging  to.  some  jurisdiction  inherent  In  their  office,  and  not 
species  and  that  to  some  gemis,  objects  m  the  n,„eiy  delegated  by  a  superior.  The  title  is 
same  genus  — a  dog  and  a  wolf,  for  example,  especially  used  of  the  prelates  of  the  pope's 
would  belong  to  different  species  because  of  the  ^0^,^  ^^j  household  who  hold  higher  rank  than 
differenha  between  their  characters  — the  spe-  other  prelates 
cific  differentia;  a  property  (profrium)  would  t._  ,i  -I  n  ^ 
form  a  ground  of  difference  between  members  ^  .Frell,  pre  1,  Hermann,  German  painter:  b. 
of  the  same  species,  profirium  expressing,  not  L^'P^'C  1854.  He  studied  at  Dresden  and  Ber- 
an  ultimate  distinction,  but  one  resulting  from  ''"  ""<'='■  Grosse  and  Gitssow  respectively,  sup- 
some  other  character,  for  example,  the  peculiarity  plcmenling  this  by  a  course  of  study  in  fresco 
of  the  shepherd  doR.  which  is  founded  in  the  pa.mtmg  in  Italy.  Returning  home  he  was  com- 
dog"s  natural  sa'^acily;  accldens  is  something  ?",=,^'°"^^  to  pamt  the  frescoes  in  the  banquet 
not  inherent  in  the  nature  of  the  oliject,  but  in-  "l^"  °t  ^^  House  of  Architects,  in  Berlin,  and 
cidentally  present  in  it,  for  example,  the  high  'or  this  hall  he  executed  a  scries  of  ri  paintings 
value  of  the  diamond.  '"'  '"^   'Main  Epochs  of  the  History  of  Archi- 

Pr.fcrt,or  Pr««,  in  E„r„p,„  co.n.rie,  gl^ln  .K^tf  hT^  of  "SZ*  "j.Sc,'; 

tlie  n.mj  g)ven  a  governor  or  cujl  conmBiider.  iv,ior,>  a„d  <Htnrv  IV.  Graming  Privlle,e!  to 

specifically,  ,  1,11c  g.vcn  to  .evcral  officers,  mill-  ^^.„,„,  ,„          ,,  .  „„  ^-      „„„  J,  niM^Eeim; 

tary,  naval,  and  civil,  m  ancient  Rome.    Tin",  in  q,    Hall  of  Dantzic;  the  Brestan  llnseiim;  airf 

the  limes  of  ilie  kiiigj  tlie  officer  .ppoinied  by  ,h,  Alberiinum,  Dresden.    Tlie  Dresden  Gallery 

the  king  10  act  as  liis  depnly  ivl™  he  was  com-  „,j  „„  B„,,^i  i,„„„„  „„„j„  specimens   ol 

pelled  to  leave  the  cilv  iv.is  called  the  prefect  of  ],j,  ^^^^  nicUit 

the  city.     Uler    daring  the  earlier  ages  of  the  ^^    ,  4,,j„  „j  u„,j 

republic,   when   both   consuls  were   required   for  '*'        " 

military  service,  a  prirfectus  urbi  was  named  by  Preller,       prerler.       Friedrich,       German 

the  Senate  to  act  during  their  absence.    He  must  painter,  son  of  the  following ;  b.  Weimar  1  Sept. 

have  held  the  office  of  consul,  and  he  enjoyed  1839;  d,  ic»i-     After  studying  under  his  fathe-- 

during  the  period  of  his  office  the  same  powers  he  followed  the  same  departments  in  art,  and 

and  privileges   within  the  walls   as  the  consuls  I"s  wall-paintings  in  the  new  theatre  at  Weimar 

themselves.    In  times  of  dearth  or  famine  a  com-  (especially  his  'Prometlieus'  and  'Iphigencia')  ; 

missiorier  was  appointed  to  procure  supplies,  his  and  in  the  Albcrtintim  at  Dresden  ("Olynipia"; 

official  title  being  prefect  of  com.    In  war  the  'Pergamus';   "The  Acropolis  at  Atiiens';  and 

whole  body  of  the  cavalry  was  under  the  com-  '/Egma')    have  been  much  admired.    He  also 

mand  of  an  officer,  also  styled  a  prefect.    Under  produced  a  series  of  landscapes  —  scenes   from 

Constantine   the   prefects   became   governors    of  Italy   and   Greece,   in   oil.     His    'View   of   the 

provinces.     In  France  a  prefet  is  the  civil  gov-  Monastery  of  Santa  Scholastica'  is  in  the  Dres- 

emor   of  a   department,   having  control    of   the  den    Gallery,      He    was    professor    in    the    Art 

police  and  extensive  powers  in  regard  to  muni-  Academy  at  Dresden, 

cipal  administrauon.  poller,  Friedrich  Johann  Chrislim  Em«t, 

Preforma'tlon.  a   theoretical   view  of  em-  German  painter:  b.   Eisenach  25  April   1804;  d. 

bryological  development  widely  held  in  the  iTtli  Weimar  2,1  April   l8?8.     He  became  acquainted 

century,  and  especially  advocated  by  Haller.    It  with  Goethe  in  his  youth,  and  received  cncour> 
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aeement  and  finally  a  pension  from  the  *Duke  order  had  no  houses  in  Italy;  in  France  it  liail 

of  Weimar  which  enabled  him  to  travel  and  42  monasteries;   the  nunneries  had  all  disap- 

study  in  Italy  where  he  imbibed  more  from  the  peared.     It   now   consists   of   a   few   houses   in 

classic  than  the  Renaissance  art  and  formulated  Poland   and   Austria,   especially   Bohemia,   with 

a  pictorial  philosophy  in  which  he  saw  man  as  some  recently  founded  elsewhere,  as  at  Crawle 

the  cnlmination  of  all  earthly  beauties.    His  im-  and   Spalding  in  Lincolnshire,  and   Storriogton 

Srtant  works,  especially  the  series  suggested  by  in  Sussex.    In  the  United  States  the  Provincial 

Dmer's    Odyssey,    now    in    the    Museum    of  house  of  the  Fremonstratensians  was  founded  at 

Weimar,  are  bold  and  vigorous  landscapes  form-  £>e  Pere,  Wis.,  by  fathers  from  the  abbey  of 

ing  a   setting  for  nude  figures  of  heroic  mold.  Heeswijk,    Holland.    The    Very    Rev.    Bernard 

To  paint  such  subjects  was  the  necessity  of  his  Pennings,  O.  Fricm.,  Prior.     The   Fathers  con- 

anistic  creed ;  yet  he  was  obliged  from  poverty  duct  missions  in  the  archdiocese  of  Chicago,  the 

to   turn   at  times   to   other  fields.      Jn    1840  he  dioceses   of  Green   Bay,   Grand   Rapids,  and  in 

made  a  sketching  trip  to   Norway,  and   frankly  Canada.     Fathers,  12;  scholastics,  2;  brothers,  4, 

adopting  the  naturalism  of  Ruysdael  he  painted  _                ,             __.         _,              . 

landscapes  for  sale.     Even  tliese  were  vigorous  Prence,  prens,  or  Pnnce,  ThoraM,  Amen- 

and  meritorious  in  execulion  if  not  fully  rep  re-  *^"  colonist:  b.  Lechdale,  Gloucestershire,  about 

scnting     his     genius.       He    'made     unremitting  1600;  d.  Plymouth,  Mass.,  29  March  1673.     He 

Sketches  from  nature  and  left  behind  him  a  long  ^^  one  of  the  Leyden  band  of  Pilgrims  which 

series   of   remarkable   drawings.      Consult;    Ro-  settled  in  Plymouth  m  l63    and  his  wealth  som 

quette,     'Friedrich     Preller'      (1883):     Muther,  gamed  for  h.m  considerable  influence.     In  1634 

<Hist<Jry  of  Modem  Painting'    (1896).  "^^  '»  '^38  he  was  elected  governor  and  was 

__  4  J      ■             1            L    1  ^     J  J.  one  of  the  assistants  in  103S-7  ana  ■"  i"39-5o- 

Prelude,   in   music,  a.  short  introductory  He  assisted  in  the  settlement  of  Nansett  or  East- 

stram  precedmg  the  principal  movemen^  per-  ^^^  ^^^  f^„„  ,g      „„jii  i,;^  j^^j;,  ^^ 

formed  on  the  same  key  as  it,  and.  intended  to  ^^^^  ^,f  Plymouth,  the  law  requiring  the  resi- 

preparc  the  ear  for  the  pi«:e  that  is  to  follow.  ^^^^^  „f  j^e  governor  in  Plymouth  being  waived 

It  may  consist  of  a  series  of  unconnected  chords  ;„  ^^j,  fj^^^r.    He  was  zealous  in  the  religions 

when  the  intention  is  simply  to  attract  the  atten-  ,3^,1^8   of  the  colony,   an   active  promoter  of 

tion  of  an  audience  or  to  fill  a  singer's  ear  with  educational  matters,  and  was  the  real  founder 

the  key  in  which    he  piece  is  written   m  which  ^f  ^^^      yie  schools  in  New  England.    Consult 

case    It    IS    generally   improvised.      It   is     how-  g     ,j,      t^^  Historical  Memoir  of  the  Colony 

ever,   usually  composed  of  part  of  the   leading  ^f  jjew  Plymouth'    (1866), 
theme,   more   or   less   varied   toward   the   close, 

and  is  not  left  to  the  invention  of  individual  ■      Prentice,  pren  tis,  George  Denison,  Amen- 

performers.     See  Muaic  cai"    journalisl:    b.     Preston,    Conn.,    18    Dec. 

Prelude,  The,  or  Growth  o?  a  Poct-s  Mikd,  i^.^- !  d.  Louisville,  Ky.,  22  Jan.  i8;o.  _  He  was 

a  poem   by  William  Wordsworth    (q,v.),  sum-  graduated    from    BjowD    Umversity    in    1823; 

ming  up  his  philosophy  of  life  and  poetry,  and  ^tud.ed  law,  but  did  not  practise    and  was  edi- 

hence    "autobiographical."     It    was    written    in  t?r  of  the   -New   England  W«kly  Review*   at 

179^1805,  and  -vas  intended  as  an  introduction  Hartford,  a  literary  journal,   1828-30.     He  tlien 

to  the  'Recluse,'  of  which  only  the  'Excursion'  removed  to  Louisville,  Ky.,  where  in  1831  he 

and  some  frajfments  were  completed,     The  poem  became    editor    of    the    Louisville    Journal,    in 

is  addressed  to  S.  T.  Coleridge,  and  is  a  strange  which   position    he   won   widespread   reputation 

and  typical  admixture  of  Wordsworth's  noblest  f"*"  political  ability,  wit,  and  satire.    For  many 


ind  his  more  commonplace  and  dull. 


years   the   Journai   was   a   leading   advocate 


—               ^  ..     ,  ■                     »T     t     ^  the  West  of  the  policy  of  the  Whig  party,  and 

Premonstraten'siana,    or    Norbertmea,    a  ,(  ^,^^  outbreak  of  the  Ci^^il  War  Maintained 

religious,  order,  founded  by  Norbert,  canon  of  j^i^  j^^,  ^^    ^^^^^  o(  ,1,^  U„i„,^    A  collection 

Xanten  jn  Cieves    who  on  account  of  his  zca!  ^(  ^j^              appeared  in  1876  and  a  sckclion 

as     aiyv.^ishop     of     Magdeburg    in     1127     was  from  his  newspaper  paragraphs  under  the  title 

canonized.    In  the  forest  of  Coucy,  in  a  meadow  f  « Prenticeanli^  in  i860 
pointed  out  to  him,  as  he  said,  by  Heaven  {frc- 
monlrc,  pralum  monsliiitum ;   thence  the   name 
of  the  order),   he  collected  his  first   disciples 

(1120).    Their  o'dir  increased  rapidly;  several  V'a.),  23  Nov.   1819;  d.  Bethany,  Mo,.  8  Feb. 

nunneries  were  cstnblished  with  the  same  rigid  1901,    He  removed  with  his  parents  to  Illinois 

rules.     The  abbot  of  the  original  nion;i^tery  Pre-  in  1842,  served  in  the  Mexican  War  with  rank 

montre,  near  Coney,  was  general,  and  with  three  of  captain,  and  received  honorable  mention   for 

other   abljots   formed   the   great   council   of   the  services   at   Buena   Vista.     At   the   outbreak   of 

fathers  of  the  order.     The  order  was  introduced  the  Civil  ^^'ar  he  reorganized  hi.s  old  company, 

into   England   in    II46,   and    its   members   were  was   appointed   colonel,   and   in    May    1861    was 

there   regularly   known    as   the    White    Canons,  made  brigadier-general  of  volunteers.  He  routed 

Before  the  Reformation  they  had  2.000  monas-  a  band  of  Confederates  at  Mount  Zion.  southern 

terics,  among  which  were  500  nunneries,  mostly  Missouri,  in  December  1861,  joined  Gen,  Grant 

in  Germany,  the  Netherlands,  France,  England,  a  few  days  before  the  battle  of  Sliiloh  and  was 

and  the  north  of  Europe ;  but  the  Reformation  taken  prisoner  in  that  battle,  together  with  most 

diminished  this  number  by  more  than  one  half  of  his  command,  while  stubbornly  holding  the 

in  the  i6th  century.    The  monasteries  in  Spain  position  to  which  he  had  been   assigned.    He 

attempted  to  revive  their  discipline  in   IS73  by  was    released    a    few    months    later,    promoted 

uniting  in  a  strict  observance  of  their  rules,  but  major-general  of  volunteers,  served  as  a  mem- 

they  remained  in  communion  with  those  of  the  her  of  the  court-martial  which  tried  Gen.  Fiti- 

common   observance.     In    1630  this  communion  John  Porter,  and  in  July  1863  defeated  the  Con- 

of  all  the  monasteries  of  both  kinds  was  con-  federate  forces  under  Holmes  and  Price  at  St 

firmed  by  new  statutes.    In  the  i8th  century  the  Helena,  Ark.    He  resigned  his 
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October  1863  and  settled  in  Bethany,  Mo.,  where  and  has  among  its  buildings  3  handsome  Gothic 

he  practised  law.  church  (erected  1325-40),  a  war  monument,  and 

PrectisB,     Elizabedi     P«y«>n,     American  a  gymnasium.    It  has  a  number  o£  manufac- 

Buthori   b.    Portland,   Maine,   z6   Oct,    1818;    d.  luring   establishments,    machine    shops,    woolen 

Dorset,  Vt.,  13  Aug.  i8?8.    She  was  married  to  mills, ,  tanneries,  sugar  works,  etc    In   1806  a 

George  Lewis  Prentiss  (q.v.J   in  1845  and  after  Prussian  corps  under  Prince  Hohenlohe  surren- 

the  death  of  two  children  turned  her  attention  dered  here  after  the  battle  of  Jena.     Pop.  about 

to    literary    work.     Her    most    popular    work,  22,000. 

•Stepping  Heavenward*    (1869),  reached  a  sale  I^«poaition.      See   GrauhAK. 

of  over   150,000  in  this  country  besides  being  Prerog'ative,    in    British    history,   a   term 

translated  into  French,  German,  Norwegian,  and  used   to   denote   an   exclusive   privilege   of   the 

Italian,  where  it  met  with  great  success.   Amone  Crown,    the    expression    the    prerogative    being 

her    other    works    are:     The    Susy     Books'  employed  for  the  whole  or  any  part  of  such  ex- 

(1853-6)  ;     'Fred,    Maria,    and    Me'      (1867);  dusive  privilege.     The  prerogative  may  be  con- 

'Pemaquid'    (1877)  ;   "GetiUeman  Jim>    (1878)  ;  fined  or  limited  by  the  supreme  legislative  au- 

elc.     Consult  G.  L.   Prentiss,   <Life  and   Letters  tliority,  and  has   in   fact  been  much   restricted, 

of  Elizabeth  Prentiss'   (iSSa).  notably  by  Magna  CharU  ("iS).  the  Habeas 

PrentiBB.  George  Lewis,  American   Pres-  Corpus   Act    (i6re),  and   the  Bill   of    Rights 

b3ierian  clergyman:  b.  Gorham,  Maine,  12  May  (1688). 

1816;  d.   igo3.    He  was  graduated  from  Bow-  Preibyo'pla.    See  SiGHT,  DEFECTS  OF. 

doin  College,  Brunswick,  Maine,  in  1835,  studied  Pres^yte^.   See  Bishop  ;  Pbesbythliaws  ;  etc. 

theology  jn  the  universities  of  Halle  and  Ber-  __    1.    . .  -       «-ii.      1.  ■     j.    it_i^j  o^a 

lin  in  1839-41,  and  was  ordained  to  the  ministry  ,  ^".^^^^^f*"?^^  "  *5  United  St.te« 
in  184s.  He  was  pastor  of  the  South  Trinita-  ?*  Ainenc..  The  h.s  ory  of  Presbyterian- 
rian  Chun:h,  BostVn,  1845-51.  of  the  Mercer  '^"^  '"  ^l  R"f'',^^^"  '^  "''°*'i:  I""''" 
Street  Presb^erian  ChurVh,  New  York,  1851-8,  "°^'"'  ,'*"^\  ^hat  of  the  country  at  large. 
wlien  ill  health  compelled  his  resignation.  12  The  early  colonists  were,  for  themost  part,  those 
1862  he  established  in  New  York  the  Church  who  had  crossed  the  ocean  to  find  a  home  in  the 
of  the  Covenant,  and  was  its  pastor  until  1873  ^"^  ^°'''*'  '"  *""£"  *°  ^.'°^  religious  free- 
when  he  accepted  the  chair  of  pastoral  theology,  S?™-  /"^. '=*'";  *°^  conscience  s  sake,  rather 
church  polity,  and  mission  work  at  Union  Theo-  !?.^"  for  the  advancement  of  their  fort unM. 
logical  Seminary.  He  published:  <A  Discourse  J^^^y  claimed  the  right  to  worship  God  accord- 
in  Memory  of  Thomas  Harvey  Skinner>  {1871)  ;  '"«  *<>  *''=  dictates  of  their  own  consciences,  and 
'Life  and  Letters  of  Eli^tabeth  Prentiss'  (18S2);  *?  govern  themsdves  in  the  administfation  of 
•The  Union  Theological  Seminary  in  New  J""'"'^''  °^^^  and  discmhnc.  They  were  bit- 
York,  Historical  and  Biographical  Sketcl  ;s  of  t"'^  opposed  to  the, claims  of  prelacy  Alike 
Its  First  Fifty  Years'   (1889) ;  etc.  f™°"»  \^^  Congregal.onal.sto  of  New  Englandj 

__     .         „                 \.     ./       .  tiie   Dutch   of   New   York,   the   Scotch-Irish   of 

Prentiss,  Sergeant  Smith,  American  ora-  Pennsylvania,  and  the  Huguenots  of  the  Caro- 
tor,  brother  of  G.  L.  Prentiss  (q.v.):  b.  Port-  ii„as_  the  Calvinistic  or  Reformed  system  of 
land,  Maine,  30  SepL  1808;  d.  Natchez,  Miss.,!  doctrine  was  the  prevailing  belief.  The  Shorter 
July  1850.  He  was  graduated  from  Bowdom  Catechism  of  the  Westminster  Assembly,  em- 
College,  Brunswick,  Maine,  in  1826,  removed  to  bodied  in  the  New  England  Primer,  had  a  more 
Natchez,  studied  law,  and  in  1829  was  admitted  profound  influence  in  the  training  of  successive 
to  the  bar  after  which  he  established  a  law  generations,  than  any  other  book  of  that  period, 
practice  m  Vicksburg,  Miss.,  and  rapidly  gained  except  the  Bible.  It  was  the  working  creed  of 
high  rank  in  his  profession.  In  183S  he  was  the  men  who  laid  the  foundations  of  free  in- 
elected  to  the  Mississippi  legislature,  where  stitutions  in  America.  The  organization  of  the 
he  won  a  reputation  as  an  orator  and  m  1837  he  church  among  the  colonists  was  determined 
was  elected  to  Congress,  but  upon  arriving  at  largely  by  their  previous  associations  in  the  Old 
Washington  to  take  his  scat  found  it  occupied  World.  The  New  England  colonists  were 
by  the  Democratic  candidate.  Col.  Claiborne,  mostly  of  English- Puritan  extraction,  and  fa- 
in a  speech  of  great  brilliancy  and  power,  which  vorcd  the  Congregational  polity.  There  were, 
continued  for  three  days,  he  argued  his  case  however,  two  parties  among  ihem ;  one  walously 
before  the  House,  attracting  the  attention  of  favoring  Independency,  the  other  leaning  toward 
the  country  to  the  "Mississippi  Election  Case."  the  Presbyterian  polity.  The  former  belonged 
The  controlling  vote  was  cast  by  the  speaker,  to  the  school  called  Brownists,  the  latter  to  * 
James  K.  Polk,  and  Prentiss  was  defeated,  but  Barrowism.  A  strictly  Presbyterian  colony  was 
at  the  polls  in  the  e  ection  following  was  tri-  established  in  Salem,  Massachusetts  Bay,  under 
umphantly  e  ected.  His  speech  against  the  sub-  Roger  Conant  in  1625.  Among  those  who  held 
treasury  bill  susUined  his  rcputatioti_  as  an  to  Presbyterian  views  was  Rev.  Richard  Den- 
orator,  but  at  the  close  of  his  term  he  declined  re-  ton,  who  eame  from  England  in  1630.  and  settled 
election.  In  the  campaign  of_i840  he  actively  jj,  Watertown.  Mass.  Driven  out  by  opposition 
supported  Gen.  Harrison  and  m  1845  he  stren-  ,0  ^h  views,  he  removed  in  1644,  wilji  some  of 
uously  opposed  repudiation.  He  spent  the  last  his  congregation,  to  Hempstead,  Long  Island, 
years  of  his  life  in  practice  in  New  Orleans.  „here  a  church  was  organized  in  accordance 
La.  Consult  G.L.  Prenlis*  'Memoir  of  S.  S.  „ith  ,],e  Presbyterian  form.  The  earliest  or- 
Prentiss'    (1855).  ganization  of  Presbyterianism  in  the  New  World 

Prenzlau,    prentslow,   or    Prenzlow,    Ger-  was  made  in  the  Dutch  settlement  of  New  Am- 

many,  town  in  the  province  of  Brandenburg,  in  sterdam,  in  New  York,  in   1628.     It  was  a  Rfr- 

Prussia;  on  the  Ucker  and  Lake  Ucker,  57  miles  formed  Dutch  church,  and  the  first  Protestant 

-  north  by  cast  of  Berlin.    It  is  divided  by  the  church  in  America.    Other  churches  of  this  de- 

river  into  an  old  and  a  new  town,  is  well  built,  nomination    were   organized   at   an   cadji   date 
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among  the  Dutch  settlements.  (Sec  Reformed  Virginia  and  Western  Pennsylvania.  Thb  en* 
Dutch  Church.)  While  the  Presbyterian  ele-  largtment  of  the  Presbyterian  Church  had  an 
ment  was  found  m  all  of  the  colonies  from  New  important  bearing  on  the  subsequent  efforts  of 
England  to  Georgia,  circumstances  prevented  its  the  colonies  to  secure  their  independence.  The 
separate  organization.  In  New  England  the  pre-  Presbyterians  everywhere  were  foremast  in  re- 
vailing  form  of  governcnent  was  Independency  sisting  civil  and  religious  oppression,  and  when 
or  Congregational;  in  New  York  Presbyterian-  the  period  of  the  Revolution  came,  were  unani- 
ism  was  of  the  Dutch  type,  and  only  Episcopacy  mously  in  favor  of  independence,  and  the  cstab- 
was  allowed  among  the  English.  In  Virginia,  lishment  of  a  government  on  republican  prin- 
Episcopacy  was  established  by  law,  and  was  in-  ciples.  Thirteen  months  before  the  signing  of 
tolerant  toward  all  forms  of  dissent.  Condi-  the  Declaration  of  Independence,  in  Philadelphia, 
tioQS  were  more  favorable  to  Preabyterianism  in  the  Presbyterians  of  Mecklenburg  County.  North 
the  provinces  of  Pennsylvania,  New  Jersey,  Carolina,  had  drawn  up  and  signed  a  Declara- 
Delaware,  and  Maryland.  To  these  colonies  tion  of  Independence  from  England,  and  also 
came  a  large  number  of  emigrants  from  the  framed  a  system  of  local  government.  The 
North  of  Ireland,  and  from  Scotland.  The  reli-  Scotch-Irish  Presbyterians  in  Western  Pennsyl- 
gious  intolerance  prevailing  under  the  reign  of  vania  declared  far  independence  in  May  1776. 
Qiarles  li.  Jed  them  to  seek  refuge  from  it  tn  The  Presbyterian  element  was  everywhere  a  de- 
the  New  World.  It  was  among  these  emigrants  termining  factor  in  the  War  of  Independence. 
that  Presbyterian  ism  took  its  organized  form.  In  England,  the  rebellion  was  attributed  espe- 
In  answer  to  a  request  from  one  of  the  scat-  cially  to  the  Presbyterians.  Walpole  said  in  the 
tered  groups  of  Presbyterians,  the  Presbytery  of  English  Parliament,  "Cousin  America  has  run 
Laggan,  Ireland,  sent  as  its  missionary,  Rev.  off  with  a  Presbyterian  parson."  At  the  close  of 
Francis  Makamie,  in  16S3.  He  journeyed  in  his  the  Revolutionary  War,  the  Synod  of  New  Sfork 
missionary  work  as  far  south  as  the  Georgias,  and  Philadelphia  met,  May  1788,  and  revised  the 
and  as  far  north  as  New  York,  He  finally  set-  Confession  of  Faith  and  the  Form  of  Govem- 
tled  in  Rehobolh,  in  eastern  Maryland,  where  he  ment  in  some  minor  matters,  which  were  re- 
organized the  churches  of  Rehoboth  and  Snow  quired  'cy  the  change  of  allegiance  In  civil 
Hill.  In  17QJ  he  returned  to  London,  Gi-i^king  affairs.  At  the  same  meeting  it  was  resolved  to 
aid  for  his  work,  returning  in  1705,  and  bringing  create   a   General    Assembly,    in   which   all   the 


with  him  two  additional  ministers.  presbyteries  should  be  represented  by  their  c_... 
There  was  also,  before  the  opening  of  the  missioners.  This  General  Assembly  held  its 
i8th  century,  a  Presbyterian  church  in  Phil-  first  meeting  in  the  Second  Presbyterian  Churdt 
adeiphia.  Rev.  Jedediah  Andrews  was  its  pastor,  of  Philadelphia,  Thursday,  May  1789.  At  this 
in  1701.  In  170S  seven  ministers,  Makamie.  time  the  church  had  16  presbyteries,  4  synods, 
Davis,  Wilson,  Andrews,  Taylor,  MacMish  and  177  ministers  and  4,'il  churches.  Among  the 
Hampton,  met  by  appointment  in  the  city  of  first  acts  of  the  General  Assembly  was  one 
Philadelpiua  and  orgaiilied  a  Presbytery.  It  directing  that  efforts  should  be  made  to  send 
was  the  first  Presbytery  in  America,  and  the  be-  missionaries  to  the  frontier.  Before  the  close 
ginning  of  the  American  Presbyterian  Churcli  of  the  century,  numerous  diurches  had  been  es- 
in  its  organized  form.  Tne  origmal  minutes  of  tablished  in  the  West  and  South.  To  prevent 
this  Presbytery  are  in  the  archives  of  the  Pres-  collision  with  the  missionaries  who  went  out 
byterian  Historical  Society  in  Philadelphia,  from  the  Congregational  is  ts  in  New  England, 
This  Presbytery  was  subsequently  divided  into  the  General  Assembly,  in  1802,  entered  into  the 
three,  which  were  included  in  a  Synod.  The  Plan  of  Union  wilh  the  associated  churches  of 
Synod  held  its  first  meeting  17  Sept.  1717,  Connecticut,  providing  for  the  orderlv  organi- 
in  Philadelphia.  In  1741  a  division  occurred  in  zation  of  churches  in  mission  fields,  thi?  Plan 
the  Synod  resulting,  not  from  doctrinal  differ-  of  Union  continued  in  force  until  1836.  when  it 
ences,  but  from  those  ecclesiastical  passions  and  was  abrogated  by  the  General  Assembly,  It 
unregt^lated  zeal  which  have  so  often  disturbed  provided,  in  brief,  that  Congregational  chutvhes 
the  church.  One  party  under  the  leadership  of  might  settle  Presbyterian  ministers,  and  the  re- 
the  Tenents,  father  and  son,  and  greatly  helped  verse;  and  that  if  a  congregation  was  composed 
by  the  ministry  of  the  renowned  evangelist,  partly  of  Congregational ists,  and  partly  of  Pres- 
Whitfield,  was  earnestly  solicitous  for  a  revival  byterians,  this  fact  should  he  no  obstacle  to  their 
in  the  church,  charging  it  with  formalism  and  uniting  in  one  church,  and  settlirtg  a  minister; 
worldly  conformity.  The  other  party,  the  eon-  and  that  such  a  church,  though  not  presbyterially 
ficrvative,  resisted  the  charge,  and  sought  to  re-  organized,  should  have  a  representative  m  Pres- 
itrain  by  ecclesiastical  action  what  they  consid-  bytery.  Its  operation  led  to  mo.sl  favorable  re- 
'■(cd  the  immoderate  zeal  of  the  revivalists.  The  suits  in  the  extension  of  the  church.  The  open- 
parties  were  known  respectively  as  the  New  Side  ing  of  the  igth  century  was  a  time  of  widc- 
and  the  Old  Side,  The  result  of  these  contro-  spread  religious  revivals.  "The  Great  Awaken- 
versies  was  the  establisliment  of  two  independent  ing"  began  in  Kentucky,  and  it  was  attended 
«ynods,  the  Synod  of  New  York,  composed  there  with  some  manifestations  which  met  the 
mainly  of  those  favoring  the  New  Side,  and  the  disapproval  of  the  more  conservative  clcmcm  in 
Synod  of  Philadelphia,  favoring  the  Old  Side,  the  Church.  In  view  of  the  great  demand  for 
Both  synods  unanimously  affirmed  their  adher-  ministers,  some  were  authorized  to  preach  who 
cncc  to  the  VVcstminster  Standards.  This  division  had  not  received  a  regular  classical  and  theologi- 
lasted  17  years,  and  was  healed  by  the  re-  cal  education.  There  were  also  a  few  who  held 
union  of  the  two  synods  in  1758,  under  the  name  that  the  Confession  of  Faith  taught  fatalism. 
of  the  Synod  of  New  York  and  Philadelphia.  This  led  to  the  withdrawal  of  the  Cmnbenand 
With  the   reiraion  came  renewed  effort  and  en-  Presbytery,  from  which  has  sprung  a  larpe  and 
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ration  took  place  i8ro.     (See  Cvmberland  Pres-  their  speedy  emancipation.     It  further  declared 

byterian  Church.)  The  first  quarter  of  the  the  buying  and  fielhng  of  slaves  to  be  'incon- 
century  was  one  of  rapid  growth  for  the  Church,  sistent  with  the  spirit  of  the  Gospel."  Theae 
The  tide  of  emigration  poured  westward,  and  views  were  more  dearly  and  positively  avowed 
new  settlements  and  towns  were  founded  In  in  the  New  School  Goieral  Assembly  than  ia 
all  these,  the  missionaries  of  the  Church  found  the  Old  School  General  Assembtj-.  In  1858,  in 
a  hopeful  and  fruitful  field  for  their  labors,  consequence  of  some  decided  action  taken  with 
During  this  period,  the  Board  of  Home  Mis-  reference  to  slavery  and  emancipation,  six  south- 
siona  was  organiied  (1814).  Theological  Sem-  ern  synods  withdrew  from  the  New  School  As- 
inaries  for  the  education  of  ministers  were  also  sembly,  and  constituted  themselves  the  "United 
established;  Princeton  (1812)  ;  Auburn  (1S20);  Synod  of  the  Presbyterian  Church.*  In  1864 
Western  Theological  Seminary,  Allegheny,  Pa.  this  Synod  united  with  the  General  Assembly 
(1&26)  ;  Union  Seminary,  Virginia  {1828)  ;  Co-  of  the  Presbyterian  Chu^ch  in  the  Confed- 
lumbia.  South  Carolina  (1828)  ;  Lane  (1834)  ;  erate  States,  The  passage  of  the  "Spring  Reso- 
Hanover,  subsequently  removed  to  New  Albany,  lutions"  by  the  General  Assembly  (C5ld  School) 
thence  to  Chicago,  and  now  known  as  McCormick  in  1861  led  to  the  withdrawal  from  that  As- 
Theological  Seminary  (1829).  In  1825  appeared  sembly  of  a  number  of  synods,  all  of  which 
the  beginnings  of  a  controversy  which  nlti-  were  within  the  bounds  of  the  Southern  Con- 
mately  resulted  in  the  disruption  of  the  Church,  federacy.  This  resolution  was  directed  against 
Various  causes  led  to  the  formation  of  two  the  rebellion  in  the  South,  and  called  upon  all 
parties,  known  subsequently  as  the  Old  School  of  the  members  of  the  Church  to  support  the 
and  the  New  SchooL  Chief  among  these  causes  government  in  defense  of  the  integrity  of  the 
was  the  spread  of  New  Haven  Theology,  or  UniocL  It  was  bitterly  opposed  l^  Uie  com- 
Hopkinsianism,  which  was  supposed  to  be  con-  missioners  from  the  synods  in  the  South,  and  by 
trary  to  the  doctrine  of  the  Confession  of  Faith,  a  small  number  from  the  Northern  States,  on 
It  was  also  charged  that  through  the  Plan  of  the  ground  that  in  passing  it  the  Assembly 
Union,  Presbyterian  order  had  oeen  subverted,  transcended  its  prerogatives.  The  objectors 
and  that  innovations  in  worship  were  permitted  ur^ed  that  the  Assembly  had  no  right  to  define 
in  certain  parts  of  the  Church.  In  1836  Dr.  civil  duties.  The  vote  on  the  resolution  stood 
Albert  Barnes,  who  sympathized  with  the  new  156  in  the  affirmative,  and  66  in  the  negative. 
theology,  was  tried  for  heresy  before  the  Gen-  The  action  resulted  in  the  withdrawal  of  the 
eral  Assembly,  and  acquitted.  The  previous  synods  in  the  seceding  States,  and  the  suhse- 
year,  Dr.  Lyman  Beecher,  professor  in  Lane  quent  formation  of  the  Presbyterian  Church 
Theological  Seminary,  had  been  tried  for  heresy  in  the  Confederate  States  of  America.  In  1866 
by  the  Presbytery  of  Cincinnati,  and  ultimately  the  General  Assembly  Old  School  and  the  Gen- 
acquitted.  All  these  things  produced  intense  eral  Assembly  New  School  met  at  the  same 
excitement  in  the  Church,  and  widened  the  time  in  St.  Louis,  when  steps  were  taken  with 
breach  between  the  conservatives  and  the  lib-  reference  to  the  reunion  of  the  two  bodies,  by 
erals.  The  Assembly  of  1837,  which  met  in  the  appointment  of  committees  to  consider  a 
Philadelphia,  in  response  to  a  memorial  signed  plan  of  union.  These  negotiations  terminated 
by  a  large  number  of  ministers  and  elders  rep-  favorably,  and  the  basis  of  reunion,  which  was 
resenting  the  Old  School  party,  dissolved  the  the  Confession  of  Faith,  after  being  approved  by 
Plan  of  Union  with  the  Congregational  Church,  the  presbyteries,  was  ratified  by  the  Assembly 
and  exscinded  the  ^nods  of  Western  Reserve,  in  1869.  In  May  1870,  the  first  Gener^  Assera- 
Utica,  Geneva  and  Genesee.  _  bly  of  the  reunited  Church  met  in  Philadelphia. 
I  At  the  meeting  of  the  Assembly  in  Phila-  In  1837,  the  year  preceding  the  disruption,  the 
deiphia,  1838,  the  commiasioners  from  the  ex-  ministers  numbered  2,140,  the  churches  2,865 
(cinded  synods  presented  themselves  and  asked  to  and  the  membership  230,537.  At  the  time  of 
be  enrolled;  this  being  denied  them,  they  with  the  reiuiion,  there  were  4.238  ministers,  4.526 
their  friends  proceeded  to  organize  the  assembly,  churches  and  446,561  members.  Since  the  re- 
and  withdrew  to  hold  its  sessions  in  the  First  union,  the  progress  of  the  Church  has  been 
Presbyterian  Church  of  Philadelphia.  With  the  marked  and  steadfast.  Two  notable  trials 
Old  School  party  remained  140  commissioners,  threatened  for  a  time  to  disturb  its  peace.  The 
while  136  gave  their  adhesion  to  the  newly  or-  first  was  that  of  Rev.  David  Swing,  1874,  for 
ganized  Assembly.  Thus  began  the  unhappy  alleged  heresy  with  reference  to  the  divinity 
division  which  lasted  3a  years.  Both  Assemblies  of  Christ.  This  case  was  settled  by  the  with- 
had  the  same  name,  and  claimed  to  be  the  Gen-  drawal  of  Dr.  Swing  from  the  Church.  The 
eral  Assembly  of  the  Presbyterian  Church  in  the  second  was  the  trial  of  Prof.  Briggs  of  Union 
United  States  of  America;  both  held  to  the  Theological  Seminary,  for  his  advocacy  of  those 
same  confession  and  form  of  government.  Both  views  of  the  'higher  criticism"  which  it  was 
Assemblies  engaged  zealously  in  the  work  of  claimed  affected  the  fimdamental  doctrines  of  the 
home  and  foreign  missions,  and  in  the  establbh-  Christian  faith.  This  trial  resulted  in  the  con- 
ment  of  institutions  of  learning.  Both,  also,  were  demnation  of  his  views,  his  suspension  from  the 
troubled  by  questions  concemit^  slavery.  As  ministry,  and  his  subsequent  withdrawal  from 
early  as  1787,  the  Presbyterian  Church  had  de-  the  Church. 

dared  itself  in  favor  of  the  education  of  the  The  minutes  of  the  General  Assembly  for 
slaves,  and  for  the  adoption  of  such  "prudent  1906  show  that  the  Church  has  31  synods,  225 
methods  as  would  procure  eventually  the  final  presbyteries,  7,603  ministers,  273  licentiates  and 
abolition  of  slavery.'  In  1815,  the  General  As-  evangelists,  and  8,185  churches  which  contrib- 
aembly  adopted  a  strong  anti-slavery  document,  .  uted  in  the  year,  for  home  missions,  $1,226,114; 
in  which  it  expressed  regret  for  the  existence  of  and  for  foreign  missions,  $1,182,516.  Its  con- 
slavery  in  the  United  States,  urged  the  duty  of  tributions  for  all  purposes  exceeded  $19,000,000. 
educating  slaves,  and   expressed  the  hope   for  This   branch   of  the   Preabyterian   Churdi    in 
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America  is  the  largest  numerically,  and  occupies  within  the  boundaries  of  the  States  of  Alabama, 
A  leading  position  among  the  churches  of  the  Arkansas,  Illinois,  Indiana,  Kentucky,  Missis- 
land.  It  has  been  noied  for  its  missionary  la-  sippi,  Missouri,  Tennessee  and  Texas.  For  the 
bors,  especially  in  foreign  lands,  its  zeal  for  prosecution  of  its  work  it  has  an  Educational  Si>- 
education,  and  its  unsh^en  adherence  to  its  ciety,  Boards  of  Ministerial  Relief,  Home 
doctrinal  standards.  For  the  prosecution  of  its  and  Foreign  Missions,  Publication,  Sunday 
work  it  has  Boards  of  Home  Missions,  Foreign  Schools  and  Young  Peoples  Societies.  It  has 
Missions,  Education,  Publication  and  Sabbath  under  its  supervision  tlie  following  institutions 
School  work.  Church  Erection,  Ministerial  Re-  of  learning,  Cumberland  University  at  Lebanon, 
lief,  Freedmen,  and  Aid  for  Colleges  and  Acad-  Teiin. ;  James  Milliken  University  at  De- 
emies.  It  has  also  in  connection  with  it,  numer-  catur.  III.,  embracing  Decatur  College  and  Lin- 
ous  schools,  colleges,  universities  and  theolog-  coin  College  at  Lincoln,  III.;  Missouri  Valley 
ical  seminaries.  The  national  churches  of  Mexi-  College  at  Marslull.  Mo. ;  Trinity  University, 
CO  and  Brazil,  both  Presbyterian,  have  been  Texas,  and  WaynesDurg  College,  Waynesburg, 
established  largely  through  its  instrumentality.  Pa.  The  Minutes,  of  the  General  Assembly 
It  has  synods  m  India  and  China,  and  its  mis-  for  1905-6  show  that  it  has  a  total  member- 
sion  operations  are  carried  on  in  all  parts  of  ship  of  i9S,r70,  3^98  churches,  1,514  ordained 
the  world.  ministers,  church  property  to  the  value 
The  Cumberland  Presbyterian  Church.— The  of  15,804,000;  and  that  its  total  contributions 
origin  of  this  branch  of  the  Presbyterian  Church  for  the  year,  for  all  purposes,  were  $E,poo.ooo, 
'  is  to  be  found  in  the  great  religious  revival  During  its  history,  various  attempts  have  been 
which  swept  over  Kentucky  and  Tennessee,  at  made  to  restore  its  union  with  the  Presbyterian 
the  beginning  of  the  19th  century-  The  demand  Church  in  the  United  States  of  America,  but 
at  that  time  for  an  additional  number  of  mia-  ihe^  failed  on  account  of  doctrinal  dilfcrences 
isters  in  thai  region,  led  the  Presbyte.-y  of  Cum-  until  24  May  1906  when,  in  convention  as- 
berland,  in  connection  with  the  General  Assem-  sembled,  the  former  at  Decatur,  111.,  the  latter  at 
biy,  to  license  and  ordain  a  number  .of  Des  Moines,  ia.,  the  reunion  was  accomplished 
young  men  of  the  Presbyterian  Church,  who  had  The  Colored  Cumberland  PresbyteriaH 
not  received  the  required  classical  and  theolog-  Church. —  Prior  to  the  Civil  War,  the  number 
ical  training,  for  the  gospel  ministry.  This  of  colored  people  in  connection  with  the  Gum- 
proceeding  was  contrary  to  the  rules  and  tra-  berland  Church  amounted  to  20,000.  In  times  of 
ditions  of  the  Church,  and  was  strenuously  op-  slavery,  they  worshipped  in  the  same  buildings 
posed  by  those  who  stood  for  the  old  ecclesiastical  with  their  masters,  a  particular  portion  of  the 
order.  The  Synod  of  Kentucky  refused  to  sane-  church  being  assigned  to  them;  but  they  were 
tion  the  acts  of  the  Presbytery,  and  this  decision  not  allowed  to  participate  in  the  government 
was  finally  confirmed  in  part  by  the  General  of  the  church.  After  the  Civil  War,  it  was 
Assembly.     There  were  also  among  those  en-  deemed   expedient  that  these  members  should 

Kged  in  this  conlrsversj  some  divergencies  in  be  associated  in  a  separate  organization.     Ac- 

ctrinal  belief,  especially  Wiith  reference  to  what  cordingly  presbyteries  and  synods  were  formed, 

were  claimed  to  be  the  fatalistic  teach'iiga  of  which  met  in  a  Genera!  Assemblj;,  May  I,  1874. 

the  Confession  of  Faith.     The  result    Aias  the  This  organization,   whose    statistics  are  rather 

withdrawal  of  those  who  were  dissai;sfied,  and  indefinite,  now  reports  a  membership  of  18,000. 

the    formation    of    an    independent    piest^cry,  It  has  one  educational  institution,  but  the  pov- 

called   the   Presbytery   of    CumberU.nd.      Those  erty  of  the  people  has  prevented  slicm  from  ob- 

who  OTganized  it  recognized  as  their  standard  taining  a  thoroughly  educated  ministry, 

of  doclrme  the  Confession  of  Faith  of  the  Pres-  The    Presbyterian     Church     in     the     United 

byterian  Church,  but  made  provision  for  those  Stales  (Southern). —  This  Church  had  its  origin 

who  objected  that  fatalism  was  taught  in  it.    The  at  the  beginning  of  the  Civil  War,  and  from 

growth  of  this   Presbytery  was  rapid.     In  three  causes    connected   with   it.    The    action   of   the 

years  it  grew  into  a  synod,  composed  of  three  General  Assembly,  Old  Scbixil,  in  1861  was  one 

presbyteries,  and  numbering  60  churches.  of  the  leading  causes.     By   the  passage  of  the 

Its  first  meeting  was  held  October  5,  ivti,  ^'Spring  Resolutions'  concerning  the  Civil  War, 

when  it  proclaimca  a  summary  of  its  doctrines,  it  had  determined  for  all  under  its  jurisdiction. 

A  year  later  it  revised  the  Confession  of  Faith,  to  that   their   allegiance    was    due   to   the   national 

meet  its  views  regarding  the  articles  to   which  government.     A  minority  held  that  this  action, 

exception  had  been  taken.    These  were,  specially,  whether  true  or  false,  was  beyond  the  jurisdic- 

the  third  chapter  with  reference  to  the  decrees  tion  of  the  General  Assembly,  and  that  in  making 

of  God,  and  the  article  with  reference  to  the  sal-  it,  the  Church  was  transcending  her  sphere,  and 

vation  of  infants.    The  new  church,  filled  with  usurping  the  duties  of  the  state,  which  alone  had 

the  revival  zeal  of  its  origin,  made  rapid  ad-  the  power  to  define  civil  duties.    A  protest  wa: 

vances.      In    1837    it   established    at    Princeton,  presented  against  this  action,   in   which   it  was 

Ky.,    an    institution   of   learning,   with   a    view  ur^d  that  the  Assembly  in  thus  deciding  a  po- 

to  securing  educated  men  for  the  ministry.     In  litical    question,    and    in    making   that    decision 

1829  the  General  Assembly  of  the  Cumberland  binding   upon   those   under   its   care,   practically 

Church  was  organized,  consisting  of  five  synods,  made  a  condition  of  church  membership  which 

At  that  time  the  field  occupied  by  the  Church  violated   the   constitution   of  the   Church,   and 

embraced  eight  States,  in  which  there  were  iS  usurped   the   prerogative   of   its    divine    Head, 

presbyteries.  Presbyteries   in    the    seceding    States    generally 

Since  the  organization  of  the  General  As-  coincided  with  this  view^  and  concluded  that  a 

sembly,  the  growth  of  the  Church  has  been  rapid  separation    from    the    General    Assembly    was 

and  permanent.     Its  synods  extend  from  Penn-  demanded  for  the  defense  of  a  great  truth,  and 

sylvania  to  the  Pacific,  and  now  number  r6.    The  for   the   protection    of   the   liberty   with    which 

larger  portion  of  its  membership  is  contained  Christ  had  made  them  free    The  organization 
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of  the  Confederate  States  furnished  another  rea-  place  in  Pittsburg  May  s^  1858.  The  basis  of 
son.  It  was,  in  brief,  that  the  changed  condition  it  was  the  WestminsterConfessionof  Faith,  with 
of  civil  affairs  made  it  expedient  and  necessary  a  modification  of  the  chapter  on  the  power  of 
that  the  presbyteries  within  the  bounds  of  the  the  civil  magistrate,  the  Catechisms,  Larger  and 
Confederacy  should  be  organized  as  a  separate  Shorter,  and  a  Judicial  Testimony.  Most  of  the 
and  independent  body.  Accordingly  93  ministers  articles  in  this  testimony  are  held  in  common  by 
and  elders,  representatives  from  presbyteries,  all  Evangelical  churches,  but  there  are  five  which 
met  in  Augusta,  Ga.,  December  4,  1861,  and  con-  are  special  to  this  denomination.  The  first  de- 
stituted a  General  Assembly,  under  Ihe  name  of  clares  that  slave  holding  is  a  violation  of  the  law 
the  Genera!  Assembly  of  the  Confederate  States  of  God,  and  contrary  both  to  the  letter  and 
of  America.  They  adopted  at  the  same  time,  as  spirit  of  Christianity.  The  second  declares 
their  standards  of  doctrine,  the  Westminster  that  all  secret  and  oath-bound  societies  are  in- 
Confession  of  Faith,  and  the  Form  of  Govern-  consistent  with  the  genius  and  spirit  of  ChriS' 
ment  as  held  in  the  old  church.  At  the  close  of  fianity,  and  that  church  members  ought  not  to 
the  war,  the  name  of  the  church  was  changed  to  have  fellowship  with  such  associations.  The 
the  Presbyterian  Church  in  the  United  States,  third  is  a  declaration  in  favor  of  close  com- 
In  1864  the  United  Synod  of  the  South,  cotw-  ntunion;  none  arc  to  be  admitted  to  the  sealing 
posed  of  the  presbyteries  and  churches  which  ordinances  of  tile  Church  except  such  as  give 
had  seceded  from  the  General  Assembly  (New  their  assent  to  its  doctrines.  The  fourth  de- 
School),  on  account  of  its  action  concerning  dares  the  duly  of  public  social  covenanting  at  . 
slavery,  was  admitted  into  the  General  Assembly  special  times.  The  fifth  affirms  that  it  is  the 
of  the  Confederate  States.  It  consisted  of  will  of  God  that  the  songs  contained  in  the 
120  ministers,  igo  churches  and  12,000  com-  Book  of  Psalms  should  be  used  exclusively  in 
municants.  In  1869  that  portion  of  the  synod  public  worship,  and  that  hymns,  the  composition 
of  Kentucky  which  had  separated  from  the  Gen-  of  uninspired  men,  shouM  not  be  employed  in 
eral  Assembly  (Old  School)  in  186?,  was  re-  such  service.  In  all  other  respects,  the  laws, 
ceived  into  connection  willi  the  Southern  General  government,  and  discipline  of  this  church  are 
Assembly,  bringing  with  it  13,540  communicants,  the  same  as  those  01  other  branches  of  the 
In  1874  the  independent  S>Tiod  of  Missouri,  Presbyterian  Church.  It  has  been  distinguished 
which  had  separated  ilself  from  the  Northern  for  the  careful  training  of  its  ministry.  It  has 
Assembly  on  account  of  its  action  concerning  in  its  connection  two  theological  seminaries  and 
civil  affairs,  united  with  the  Southern  Assembly,  six  colleges.  For  the  execution  of  its  work  the 
The  churches  tn  connection  with  this  Assembly  United  Presbyteriin  Church  has  seven  Boards, 
are  almost  cxchisively  in  what  is  known  as  the  namely,  Home,  Foreign,  Freedmen's  Mission, 
Southern  States,  and  for  that  reason  it  is  com-  Church  Erection,  Publication,  Education,  and 
monly  called  "the  Southern  General  Assembly*  Ministerial  Relief.  Its  Foreign  Mission  work 
in  distinction  from  the  Assembly,  North.  Its  has  been  extensively  carried  on  in  Trinidad, 
missionary  and  benevolent  operations  are  not  Syria,  India,  Egypt,  and  China, 
conducted  by  organized  boards,  but  through  The  Reformed  Church  in  the  United  Slalet 
committees  elected  annually  by  the  General  As-  {German  Reformed). — Previous  to  the  Revolu- 
sembly,  directly  responsible  to  it,  and  acting  tionary  War,  a  considerable  number  of  emi- 
under  its  inslrucliou.  It  carries  on  mission  grants  from  the  Palatinate,  a  district- of  Ger- 
work  in  China,  Africa,  South  America,  Greece,  many,  emigrated  to  America  and  settled  in 
Italy  and  Mexico.  Its  home  mission  work  is  Pennsylvania.  Tiicy  were  members  of  the  Re- 
conducted with  vigor  and  efficiency,  and  includes  formed  Church  in  Germany,  and  were  men  of 
work  among  Indians  and  Negroes,  as  well  as  sterling  character  and  devoted  piety.  They  be- 
the  while  populatioa  It  has  under  its  care,  came  important  factors  in  the  settlement  of 
Union  Theological  Seminary  at  Richmond,  Va. ;  Middle  and  Western  Pennsvlvania,  and  also  took 
the  Theological  Seminary  at  Columbiaj  S.  C,  part  in  the  Revolutionary  War.  The  first  Ger- 
and  the  Theological  Seminary  at  Louisville,  Ky.  man  Reformed  minister  settled  among  these 
The  last  named  institution,  having  been  joined  emigrants  was  Philip  Boehm,  who  came  to 
with  Danville  Seminary,  is  now  under  the  joint  America  in  1720.  In  1747  there  were  five  or- 
control  of  both  synods  of  Kentucky,  one  in  con-  dained  ministers  and  4S  organized  churches, 
neclion  with  the  Northern  and  the  other  with  In  1793,  at  which  lime  the  synod  was  divided 
the  Southern  Assembly.  This  branch  of  the  info  classes,  there  were  22  ordained  ministers 
Chureli,  while  holding  in  common  with  other  and  about  150  diurches.  Subsequently  affiliated 
Presbyterian  Churches,  the  Westminster  Con-  synods  were  organized  in  Ohio,  and  in  the  neigh- 
fession  and  Catechisms,  Larger  and  Shorter  lays  boring  Stales ;  but  it  was  not  until  the  year  1863 
special  emphasis  upon  the  spirituality  of  the  that  organic  union  was  established  between  them. 
Church  in  its  functions.  It  insists  that  church  The  General  Synod  was  organized  November  18, 
courts  shall  be  governed  by  the  article  of  the  1863,  in  Pittsburg,  Pa.  It  holds  its  sessions  tri- 
Confession  which  says,  "synods  and  councils  are  eitnially.  It  is  a  delegated  body  composed  of 
to  handle  or  conclude  nothing  but  that  which  is  an  equal  number  of  ministers  and  elders,  elected 
ecclesiastical,"  Statistics  for  this  Church  in  the  by  the  several  classes;  constituting  eight  synods, 
year  1906  are  as  follows:  Ministers  1,606,  The  Genera!  Synod  has  under  its  control  the 
churches  2.722.  communicants  266,345.  Sunday  various  boards  to  which  are  entrusted  the  work 
School  scholars  189,767.  total,  contributions  of  home  and  foreign  missions,  and  al'^o  that  of 
$2,soo,ooa  the  Sunday  school.  The  membershiii  of  the 
The  United  Presbyterian  Chureh  of  North  church  is  located  in  the  northern  belt  of  the 
^HuTn-o,— This  organization  is  the  result  of  a  country  extending  from  the  New  England 
union  between  the  Synod  of  Ihe  Associate  Re-  States  to  Ihe  Pacific  slope,  and  southward  as 
formed  Church,  and  ihe  Associate  Sj-nod,  com-  far  as  North  Carolina, 
monly  known  as  the  Seceders.    This  union  look  The  Reformed  Presbyterian  Chureh  in  North 
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'America.— TWs  organixation  traces  its  ancestry  ditirches,  no  ministers,  9  presbyteries  and  over 
to  the  Corenanters,  and  claims  to  be  a  lineu  1^,000  communicants.  Its  General  Synod  meets 
descendant  of  the  Kirk  of  Scotland.  Its  name  biennially^  at  Grand  Rapids,  Mich.  Its  minis- 
has  a  twofold  significance,  and  is  a  resume  of  ters  officiate  in  the  English,  German,  French, 
its  history.  It  is  called  Reformed,  to  indicate  Bohemian  and  Hungarian  languages, 
that  it  was  founded  on  the  principles  of  the  The  Wfish  Calvinistie  Mc/Aorfwt.— This 
Reformation,  and  Presbyterian,  because  of  its  branch  of  Ihe  Presbyterian  body  is  derived  from 
adoption  of  and  long  struggle  to  maintain  that  the  Calvinistic  Methodist  Church  of  Wales.  . 
form  of  government  The  first  presbytery  of  The  first  church  of  this  denomination  in  the 
the  Reformed  Presbyterian  Church  in  America  United  States  was  organized  in  Remsen,  N.  Y., 
waa  organized  in  IJ74.  In  I?82  the  majority  of  and  three  years  later  the  first  presbytery  was 
this  presbytery  united  with  the  Associate  presby-  constituted.  On  SepL  22,  l86g,  the  General  As- 
teries,  and  formed  the  Associate  Reformed  sembly  was  organized  and  held  its  sessions  in 
Church.  A  few  refused  to  accept  the  union,  Columbus,  Ohio ;  and  it  has  met  trienniaily  ever 
and  maintained  their  organization  in  what  was  since.  Its  standards  of  doctrine  are  the  same  as 
called  'praying  circles."  Ministers  having  been  those  of  the  parent  church  in  Wales.  Its  sys- 
obtained  from  Scotland,  in  1798  the  presbytery  tern  of  government  is  presbyterian.  It  has  now 
was  again  constituted.  In  1809  the  Synod  of  the  6  synods,  162  churches,  88  ministers  and  12,146 
Reformed  Church  was  organized  with  three  members.  The  church  exists  among  the  Welsh 
presbyteries,  in  Philadelphia;  through  the  in-  in  13  States  of  the  Republic. 
crease  of  churches  and  presbyteries,  a  General  The  Associate  Rfformed  Synod  of  the  South, 
Synod  was  in  time  organized.  But  in  1833  a  — The  origin  of  this  synod  dates  back  to  the 
division  occurred  by  which  it  was  separated  year  1S21.  It  was  the  result  of  a  secession  from 
into  two  branches,  known  respectively  as  the  the  Associate  Reformed  Church  on  account  of 
Synod  of  the  Reformed  Church,  and  the  General  differences  concerning  psalmody  and  commu- 
Synod  of  the  Reformed  ChurcL  The  distinc-  nion  questions.  lis  membership  is  confined 
live  features  of  the  Reformed  Church  are,  first,  principally  to  the  Southern  States,  and  num- 
the  Kingly  office  of  Christ  in  the  sense  that  na-  bers  about  12,000.  Its  doctrinal  symbols  arc  the 
tions  as  well  as  individuals  are  his  subjects,  and  same  as  those  of  other  Reformed  churches, 
should  acknowledge  his  authority.  Hence  Re-  There  are  also  in  the  United  Stales  several 
formed  Presbyterians  "decline  to  hold  office  or  organizalinrs  of  Presbyterians  known  respee- 
to  exercise  the  right  of  suffrage  in  any  govern-  lively  as.  The  Associate  Church  of  North  Amer- 
ment  that  does  not  clearly  own  Christ  as  king  ica,  The  Reformed  (Covenanted)  and  The  Re- 
and  his  law  as  supreme."  Second,  the  exclusive  formed  in  the  United  States  and  Canada.  'Hie 
use  of  the  Psalms  in  praise.  Third,  opposi-  number  of  their  adherents  is  small,  not  exceed- 
tion  to  secret  and  oaih-bound  societies.   Fourth,  ing  2,000. 

communion    restricted   to   church    membership.         Presbyterian  Churches  in  Canada.—  Presby- 

The  cause  of  the  di\ision  of  the  S3Tiod  into  two  terianism  in  Canada  is  of   Scottish  origin,  and 

branches   was  a  difference  of  opinion   concern-  in   it  are  to  be   found  representatives  of  every 

ing  the  application  of  these  distinctive  principles,  shade  of   Presby  terianism  that   has  appeared  in 

one  party  demanding  a  rigid,  and  the  other  a  the  British  islands-    Its  early  history  is  marked 

liberal    interpretation.     The    synod    of   the    Re-  by  divisi(MJS,  which  in  course  of  time  have  been 

formed  Church,  representing  the  "Old  Side,"  is  overcome.     In  1831  the  Synod  of  the   Presby- 

the  stronger  of  the  two  branches.    It  has  now  terian  Church  of  Canada,  in  connection  with  the 

Its  congregations,    1.127  ministers,  9,304  com-  Church  of  Scotland,  was  organized.    Meanwhile 

municants    and    12    presbyteries.      The    General  other  Presbyterian  ministers,  chiefly  of  Ihe  As- 

Synod  has  a  membership  of  4,500.  sociate    Church    of    Scotland,    organized    them- 

The   Christian  Reformed   Church. —  The   or-  selves  as  the  United   Synod   of  Upper   Canada, 

rization  of  this  church  took  place  in  1837.  These  two  bodies  were  united  in  1840,  Pre- 
is  lineally  descended  from  the  Reformed  viou*  to  this  wnion  another  church  had  been 
Church  of  Holland.  About  the  year  184?  a  formed  under  the  name  of  the  United  Presby- 
largc  number  of  Hollanders,  connected  with  the  terian  Church  in  Canada.  On  10  July  1844.  25 
Christian  Reformed  Church  of  the  Netherlands,  ministers,  in  connection  with  the  Church  of 
MTiigrated  to  America  and  settled  in  Michigan.  Scotland,  who  were  in  sympathy  with  the  Free 
For  a  short  time  they  became  associated  with  Church  movement  in  Scotland,  withdrew  from 
the  Dutch  Reformed  Church,  now  the  Reformed  the  synod,  and  constituted  themselves  a  separate 
Church  of  America ;  but  after  a  time  withdrew  body,  under  the  name  of  the  Presbyterian  Church 
on  account  of  what  they  deemed  laxity  in  doc-  of  Canada.  For  17  years  these  three  bodies 
trine  and  discipline,  and  formed  an  organiza-  maintained  a. separate  existence;  but  in  1861  a 
tion  of  their  own.  Its  membership  is  to  be  unibn  was  effected  between  the  United  Presby- 
found  mainly  in  the  States  of  Michigan,  Iliinois,  teries  and  the  representatives  of  the  Free 
Iowa  and  New  Jersey,  with  a  few  scattered  Church,  under  the  name  of  the  Synod  of  the 
congregations  in  New  York,  Ohio,  Indiana,  Canada  Presbyterian  Church.  This  synod  en- 
Wisconsin  and  Minnesota.  It  is  rigidly  Cal-  tered  upon  a  prosperous  career,  and  in  1870  the 
vinistic  in  its  doctrines,  accepting  as  its  stand-  Supreme  Court  of  this  chvirch  was  for  the  first 
ard  the  articles  of  the  Synod  of  Dort,  and  the  time  constituted  as  a  General  Assembly  In 
Heidelberg  Catechism.  It  is  opposed  to  secret  1866  a  union  was  accomplished  between  the 
oath-bound  societies,  and  use  almost  exclu-  churches  of  Nova  Scotia  and  New  Bnmswick; 
sively  the  Psalms  in  the  service  of  praise.  It  uses  and  in  1868  the  synods  of  Nova  Scotia  and  New 
also  a  liturgy  in  the  administration  of  the  sacra-  Brunswick,  in  connection  with  the  Church  of 
ments,  and  in  the  ordination  of  ministers  and  Scotland,  formed  one  synod.  A  general  union 
ciders.  Its  theological  school  is  in  Grand  Rap-  of  all  the  churches  took  place  in  the  year  1875, 
ids,  Mich.    At  present   it  numbers  about   160  into  which  union,  under  the  name  of  the  Ptes- 
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bjrtertan  Church  of  Canada,  came  the  Pr«*lw-  show  the  number  of  communicants  in  Atneria 

terian  Church  in  Canada,  in  connection  with  the  and  Great  Britain,  and  the  nimiber  of  adhereMa 

Church  of  Scotland,   the   Canada   Presbyterian  in  other  countries: 

Church,   the  Church  of  the  Lower   Provinces,  ,(j   j.j,g  ukiteb  states 

and  the  Church  of  the  Maritime  Provinces  in„„,       ,„      ...„„■ 

ection  with  the  Church  of  Scotland.     This  ?|;j  JSbjSri^  Ch^h  iS  SS  O  

1  was  cordial,  and  it  has  been  followed  by  The  United  Prnibrtertan  Church  erf 


The  Preabyterian  Chnnh  In  the  U.  S 1M,J4S 


marked     progress     and     substantial      prosperity.     The  CumbCTlMdPiwbjjerien  Church.. iM.no 

The  mittS  a>«cch  is  v«orously  oigagrf  m  tli    Si^SrSSS  ChSS  iJ"a"~ K'S 

work  of  home  and  foreign  missions,  and  has    ThoReformed  iGwmHnl  Chureh'in  the  li.s loa.sjfl 

five  theological   seminaries.  Boomed  Ptabyteri.n  Church,  S>™d            ...  .           a,04S 
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formed  Churches  throughout  the  World  hold-    other   Couniriea soo.oor 

ing  the.    Previous  to  i8?o  the  desire  had  been  miscellaneous. 

frequently  expressed  that  the  various  branches  of     Africa    400,000 

the    Presbyterian    Churches   could   be   united   in     Aiia    ,.., l*'''to 

some  general  alliance  which  would  express  the  so^uth^America.'.".',".'.."'"!',. '.'.'.'.','.'!'..".','".'..".*!       60^000 

gen«ic    unity    of    Presbyterianism,     Some    at-  Consult :    "'Minutes' of  the  Presbyterian  Al- 

tempts     had     been     made     m     this     direction,  ,:.„_)   f,o,,_nn'i 

».    th,    first    offiei.1     «ep    in    .his    co-ntr,  '""^'sam..,.  J.  N.ccoii.,  D.D., 

sessions  in  Baltimore  1873.  As  a  result  Presbyterianism,  a  term  derived  from 
of  this  action,  the  Alliance  was  formed  by  the  Greek  word  rparpiripiii,  meaning  "an  elder,* 
representatives  from  different  Presbyterian  defines,  primarily,  a  system  of  church  govera- 
Oiurches  in  London,  England,  in  the  year  1875.  ment.  As  such,  it  stands  midway  between 
The  Alliance  is  composed  of  representatives  Episcopacy  or  Prelacy,  and  Independency  ot 
from  different  branches  of  the  Presbyterian  Congregationalism.  It  affirms  that  the  Church, 
Cliurch  throughout  the  world.  The  action  of  its  as  to  its  government,  is  a  theocracy  under  law 
General  Council  is  not  legally  binding  upon  any  to  Christ,  its  supreme  and  only  Head  and  Law- 
of  the  Churches,  but  only  advisory  in  its  char-  giver;  but  the  powers  of  government  are  vested 
acter.  It  has,  however,  been  enabled  through  in  the  body  of  believers,  and  arc  to  be  exercised 
its  counsels  to  regulate  the  mission  work  of  through  their  chosen  rejiresentatives  called 
ihe  Church,  and  to  bring  different  branches  of  "elders.*  It  denies  the  claim  of  one  man,  ot 
the  Presbyterian  family  into  closer -relations,  for  of  a  special  class  of  men,  to  rule  the  Church 
mutual  support.  The  Alliance  has  held  seVen  by  virtue  of  a  divine  right  In  oppasition  to 
General  Councils:  the  first  was  in  Edinburgh,  papacy  and  prelacy,  it  asserts  the  right  of  the 
Scotland,  187?;  the  second  in  Philadelphia,  Church  to  govern  itself  through  its  chosen  rep- 
U.  S.  A.,  1880;  the  third,  in  Belfast,  Ireland,  resentatives,  administering  rule  and  discipline 
1884;  the  fourth  in  l.ondon,  England,  1888;  the  according  to  the  word  of  God.  'The  radical 
fifth  in  Toronto,  Canada,  1893;  the  sixth  in  principles  of  Prest^erian  Church  government 
Glasgow.  Scotland,  1896:  the  seventh  in  Wash-  and  discipline  are:  that  the  several  different 
ington,  D.  C,  1899.  The  eighth  Council  will  congregations  of  believers,  taken  collectively, 
he  held  at  Liverpool,  England,  in  19C4,  The  constitute  one  church  of  Christ,  called  em- 
churches  connected  with  the  Alliance  number  phatieally.  The  Church; — that  a  larger  part  of 
more  than  go,  and  are  located  in  all  parts  of  the  the  church  or  a  representation  of  it,  should  gov- 
world.  The  adherents  of  the  Presbyterian  and  ern  a  smaller,  or  determine  matters  of  contro- 
Reformed  Churches  represented  in  the  Alliance,  versy  which  arise  therein;  that  in  like  manner 
number  about  25,000/100.    The  following  tables  a   representation  of  the  whole   should  govern 


Google 


PRBSBYTERIANISH 

and  determine  ia  r^iard  to  every  part,  and  to  viii.  i).    They  were  e^iccially  prominent  in  the 

all  the  parts  united ;  that  is,  that  a  majority  synagogue  worship,  familiar  to  the  Jews  from 

shall  govern ;  and,  consequently,  that  appeals  may  the    time    of   the   return    from    the   Babylonian 

be  carried  from  lower  to  higher  judiciaries,  till  captivity.      Each    s}[nagogue    had    a    bench    of 

they  be  finally  decided  by  the  coUected  wisdom  elders,  with  a  presiding  officer  known  as  the 

and   united   voice   of   the   whole   church.       For  "chief  ruler,"  to  which  was  entrusted  the  over- 

these  principles   and   this  procedure,   the  exam-  sight  of  the  conjfregation.     The  "rulers"  of  the 

pie    of    the    Apostles    and    the   practice    of    the  synogague,   menboned    in   the   gospel   narrative, 

primitive  Church  are  considered  as  authority."  were    these    elders.      The    government    of    the 

The  Presbyterian  form  of  government  is  es-  synagogue,  with  its  system  of  apellate  courts 
scntially  republican.  It  differs  from  Otngrc  terminating  in  the  Sanhedrin,  was  presbyterian 
gationalism  in  that  it  asserts  the  visible  organic  (Edersheim,  'Life  of  Christ,'  Vr'  II.,  p.  552). 
uni^  of  the  Church  in  the  sense  that  all  local  Jesus  Christ  and  His  chosen  aposti^^.,  the  found- 
er individual  churches  are  included  under  one  ers  of  the  Christian  Church,  had  been  trained  in 
Kvemment,  in  which  the  majority  Eovems.  the  synagogue  and  were  accustomed  to  no  other 
accordance  with  its  representative  form  of  form  of  church  government.  They  knew  that 
government,  it  has  a  succession  of  church  courts  it  had  been  previously  sanctioned  by  prophets, 
or  judicatories.  First  in  order  is  the  session,  priests,  and  kings,  all  through  the  history  of  the 
or  consistonr,  of  the  local  church,  chosen  by  its  chosen  people.  It  was  but  natural  that  the 
members.  Next  is  the  presbytery,  having  juris-  same  form  of  government  should  be  adopted  in 
diction  over  the  ministers  and  churches  within  the  new  church  or  "Ecclesia,"  the  body  of  those 
a  certain  limited  district.  It  is  composed  of  the  "called  out"  from  the  synagogue. 
ministers,  and  one  elder  from  each  church  in  the  That  the  synagOBuc  furnished  the  model  for 
district.  The  synod,  likewise  a  representative  the  government  ol  tne  Christian  Church,  is  con- 
body,  has  jurisdiction  over  the  presbyteries;  and  firmed  by  the  statements  of  the  Apostles.  Acts 
there  must  be  at  least  three  presbyteries  to  com-  xiv.  33  and  xx.  17-18;  1  Peter  v,  I ;  I  Timothy 
pose  a  synod.  The  boundaries  of  synods  in  iv.  14  and  v.  17.  It  is  further  claimed  that  the 
America  are  usually,  and  for  the  sake  of  con-  terms  episcopos  and  presbyieros,  signifying  re- 
venicnce,  coterminous  with  the  boundaries  of  the  spectively  bishop,  and  elder,  are  equivalent 
States  in  which  they  are  located.  terms  designating  the  same  office.     Elders  and 

The  highest  court  is  called  the  General  As-  deacons  constituted  the  office  bearers  of  the 
sembly,  or  General  Synod.  It  is  a  representative  early  Church.  In  course  of  time  the  'chief 
body,  composed  of  an  equal  number  of  ministers  ruler"  came  to  be  known  as  epUcopos,  the 
and  elders  elected  by  the  presbyteries.  The  bishop  of  the  church ;  hut  each  church  had  its 
number  of  representatives  from  each  presbytery  own  bishop  or  overseer.  They  were  what  the 
varies  according  to  the  membership  of  the  pres-  Presbyterian  pastor  is  at  the  present  time, 
bytery ;  but  each  presbytery  is  entitled  to  be  Such  in  general  are  the  grounds  upon  which 
rq>resenied  by  one  minister  and  one  ruling  elder.  Presbyterians  claim  that  their  form  of  govem- 
The  General  Assembly  represents  all  the  ment  is  both  primitive,  apostolic,  and  coo- 
churches  under  its  care.  It  exercises  admin-  formed  to  the  New  Testament  Church  order. 
Istrative,  legislative  and  judicial  powers,  and  its  Whatever  may  have  been  the  primitive  form 
decisions  are  final  and  binding  upon  all  the  of  church  government  in  the  Christian  Church, 
lower  courts,  when  made  in  accordance  with  it  is  a  historical  fact  that  from  the  3a 
the  constitution  of  the  Church.  Another  char-  century  what  is  known  as  prelacy  became  the 
acteristic  of  Presbyterianism  is  the  parity  or  prevailing  order,  culminating  in  the  papacy.  At 
equality  of  the  ministry.  According  to  its  the  time  of  the  Reformation  {1692-J700)  all  the 
teachings,  there  are  but  two  permanent  official  Reformers  desired  to  restore  to  the  people 
orders  in  the  Church,  bishops  or  elders,  and  their  primitive  rights,  but  there  was  consider- 
deacons.  The  first  includes  both  teaching  and  able  diversity  of  opinion  as  to  methods.  John 
ruling  elders.  The  term  deacon  includes  the  Calvin,  in  Geneva,  was  the  first  to  organize  a 
two-fold  distinction  of  male  and  feinale.  The  representative  government  in  a  practical  form, 
deacons  are  those  to  whom  is  especially  com-  by  restoring  the  eldership  to  the  church. 
milted  the  administration  of  the  charities  of  the  His  conception  of  the  eldership  was  adopted 
church  (Acts  vi.  3).  in  the  Reformed  churches  of  Scotland,  France, 

Presbyterians  claim  for  their  order  and  form  Holland,   and   practically   in   Germany.     It   was 

of  government,  apostolic  and  scriptural  sanction,  through  the  struggle  to  maintain  a  representa- 

Some  among  tiiem  have  gone  so  far  as  to  assert  tive  fomi  of  government,  as  against  the  claims 

that   the  presbyterian   form  of  government  is  of  prelacy,  that  the  term  "Presbyterian*   was 

ius  divinum,  and  that  none  other  can  be  allowed  applied   to  the   churches   holding   that   form   of 

III   the    church.      This   extreme   position,    how-  government     The  Church  of  Scotland  and  the 

ever,  has  had  but  very  few  advocates.  Reformed  churches  of  France  and  Holland  are 

The  general  view   is.  that  it  is  an  ancient  Presbyterian  as  to  their   form  of  government. 

form  of  government  having  apostolic  sanction.  Most  of  the  Reformed  churches  have  adopted, 

and  that  it  is  agreeable  to  Holy  Scripture.     The  with  slight  modifications,  the  Presbyterian  polity, 

main  argument  by  which  this  view  is  supported  The  Methodist  Episcopal  Church  in  America,  the 

is  in  brief  this:     The  office  of  elder  was  estab-  largest  of  the  Protestant  bodies,  while  Episcopal 

lished    in    the    Old    Testament    Church    in    the  in   name,   has   become   Presbyterian   in   fact,   so 

earliest  time.     The  elders  were  a  distinct  class  far  as   polity   is   concerned.     In  the   Protestant 

of  office  bearers  in  the  Hebrew  commonwealth,  Episcopal   Church   there   is   now    representation 

and   ruled    in   the    synagogue   or   local    church,  from  the  laity,  and  the  powers  of  the  presbyters 

In  biblical  history  they  are  mentioned  as  rep-  have    been    greatly    enlarged.     The    Lutheran 

rescntalives  of  the  people   (Exodus  iii.  16  and  Church  in  the  United  States  is  also  Presbyterian 

iv.  24;  I  Samuel  viii.  4;  2  Samuel  v.  3;  1  Kings  in  polity. 
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The  Doctrmet  of  the  Presbyterian  Church,  the  Church  of  Scotland  which,  under  the  leader- 
—  While  the  term  "Presbyterian*  defines,  pri-  ship  of  John  Knox,  separated  herself  from  the 
marily,  a  polity  or  form  of  church  Kovernment,  papacy.  They  were  also  introduced  into  Eng- 
it  is  also  definitive  of  a  system  of  doctrine,  land  about  1572  by  Cartwright,  In  Scotland, 
EoiowR  as  the  Calvinistic  or  Reformed,  So  far  and  in  the  North  of  Ireland,  Presbyterianism 
as  doctrine  is  concerned,  Presbytetianism  and  has  continued  to  he  the  dominant  faith;  and  from 
Calvinism  are  synonymous.  It  is  a  popular  these  great  centres  it  has  exerted  an  influence 
mistake  to  suppose  that  Presbyterians  accept  all  extending  throughout  the  world. 
the  teachings  of  the  great  Genevan  reformer.  The  Church  of  Scotland. —  Presbyterianism 
John  Calvin;  but  his  statement  of  the  Pauline  in  Scotland  is  divided  into  different  branches, 
or  Augustinian  system  of  theology  is  generally  chief  of  which  is  the  Church  of  Scotland,  corn- 
accepted  by  !1  branches  of  the  Presbyterian  monly  known  as  the  Established  Church.  It  is 
family,  and  is  embodied  substantially  in  their  the  state  church,  supported  by  the  government. 
Confessions.  The  five  distinguishing  features  It  was  organized  in  1560  and  legally  estab- 
of  the  Calvinistic  doctrine  are :  the  absolute  lished  in  isgz  by  the  Scottish  Parliament.  It  is, 
sovereignty  of  God  in  creation,  providence,  and  numerically,  the  largest  church  in  Scotland,  and 
redemption;  Ihe  fall  of  man  and  his  utter  its  various  enterprises  are  carried  on  with  great 
inability  to  save  himself  from  the  consequences  energy  and  liberality. 

of    his    transgression ;    the    election    from    this  The  Free  Church  of  Scotland.— This  branch 

fallen  race  by  the  sovereign  grace  of  God  of  9  of    Presbyterianism    originated    in    a    separa- 

certain  number  unto  eternal  life;   the  provision  tjon     from     the     Established     Church     in     the 

made  for  their  salvation  in  Jesus  Christ :  their  year  i843'    The  immediate  cause  of  the  disrup- 

effectual  calling  by  the  Holy  Spirit;  and  their  tion   was   diversity  of  views  on  the   subject  of 

perseverance    in    div.ne    grace,   assured    by   the  patronage.      One   of   the    principles   of    Prcsby- 

mdwelling  of  the  Holy   Spirit.  terian  government  is,  that  'no  minister  should 

The  accepted  symbols  of  the  Presbyterian  be  intruded  upon  a  congregation  contrary  to  its 
faith  are,  the  Canons  of  (he  Synod  of  Dort,  1619  will."  By  Act  of  Parliament,  the  right  to  ap- 
A.D.,  the  Westminster  Confession  of  Faith  with  point  ministers  to  vacant  churches  had  been 
the  Catechisms,  Larger  and  Shorter,  1648  a.d.,  conferred  on  certain  landed  proprietors  connected 
and  the  Heidelberg  Catechism,  1563  a-D-  (See  with  the  parishes.  The  General  Assembly  for 
Dort,  Svsod  of,  and  Westminster  Assemblv.)  many  years  protested  against  this  enactment. 
These  symbols  are  regarded  as  subordinate  but  to  no  avail.  The  exercise  of  this  legal  ripht 
standards.  Presbyterians  receive  the  Scriptures  in  a  particular  case  led  ultimately  to  the  wilh- 
of  the  Old  and  New  Testament  as  the  supreme  drawal  of  a  large  number  of  ministers  and 
standard,  *the  only  infallible  rule  of  faith  and  churches  from  the  establishment,  and  to  the 
practice.'  In  America,  the  most  widely  accepted  organization  of  the  Free  Church  of  Scotland, 
symbol  of  faith  is  the  Westminster  Confession,  But  the  great  underlying  reason  for  this  move- 
slightly  modified  from  its  original  form.  In  ment  was,  the  determination  to  maintain  the 
the  year  1900  a  movement  was  inaugurated  in  spiritual  independence  of  the  church  from  the 
the  largest  denomination  of  the  Presbyterian  civil  power,  and  her  hberty  to  obey  the  Lord 
Church,  for  a  revision  of  the  Confession  of  Jesus  Christ  as  the  Supreme  Head  of  the  Oiurch, 
Faith.  This  movement  resulted  in  the  adoption  The  new  organization  grew  rapidly  and  took  a 
in  the  year  1903  of  an  explanatory  statement  foremost  place  in  missionary  and  educational 
with  reference  to  (he  third  chapter  of  the  Con-  work. 

fession   of  Faith,  and  in   sundry  minor  amend-  The  United  Presbyterian  Church  of  Scotland. 

ments.      The    Assembly    also   adopted    a    Brief  —This  organization  originated  13   May  1547  <« 

Statement  of  Doctrine  to  be  used  in  the  churches  a  union  between  the  United  Secession  and  the 

under  its  care.    The  Confession  of  Faith  as  re-  Relief  Churches.    These  churches  had  originated 

vised  still  remains  the  authoritative  standard  of  from  doctrinal  differences  in  the  past,  and  the 

the  church.     Ministers   and  office   bearers   are  harsh  exercise  of  discipline  in  the  Establishment 

required    to    subscribe    to    it    in    the    following  The  United  Church  has  been  distinguished  for 

terms:     'Do  you   sincerely  receive  and  adopt  its  missionarv  zeai  and  progressive  spirit.     It 

the  Confession  of  Faith  of  this  Church  as  con-  has  been  saia  of  it,  that  it  has  done  more  for 

taining   the    system   of   doctrine   taught   in   the  the  diffusion  of  the  gospel  throughout  the  world 

Holy    Scriptures?"      But   the   only   requirement  than  any  other  denomination  of  its  size,  except 

for  admission  to  the  communion  of  the  Presby-  the   Moravians.     As   early  as   1862   negotiations 

terian  Church  is  faith  in  the  Lord  Jesus  Christ,  for  a  union  of  this  branch  of  the  church  with 

as  the  divine  Saviour  of  men.  the  Free  Qiurch  were  commenced,  but  without 

While  claiming  that  their  polity  is  lawful  ai>d  success   until   in   the  year   1500  the   two  bodies 

agreeable  to  the   Word  of  God,  and   that  their  were    united    under   the   name    of   The    United 

system  of  doctrine  is  that  taught  in  Holy  Scrip-  Free  Church  of  Scotland. 

lure,   Presbyterians  recngiiize  all  other  churches  Its  first  General  Assembly  met  in  Edinburgh, 

holding  to  the  essential  doctrines  of  Christianity  October    igor.      The    statistics    for    the    United 

as  parts  of  the  one  Catholic  Church.  Free  Church  for  roo2  are  as  follows :    Meniher- 

Hisl'iry    of    the    Presbyterian    Cliurch.—Tht  ship,  495,259;  Sunday  School  scholars.  244.33')t 

history  of   Presbyterianism  begins   with  Ihe  re-  Bible  Class  pupils,  89,889;  contributions  for  all 

organir.ation  of  the  church   in   Ihe  Reformation  purposes.  $5,250,000.    There  are  in  the  church  i  r 

period,  at  a  council  held  in  Ziirich  z6  Oct.  1523,  synods,  64  presbyteries,  and  1.800  ministers, 
at  which  the  principles  of  primitive  Presbyteri-  The  Presbyterian  Church  of  England. —  Pres- 

nnism  were  formally  adopted,  and  thereafter  be-  byterianism   in   England   is   associated   with   the 

.-^me   the  distinctive   features   of  the   Reformed  great    Puritan    movement   in    that   country.      It 

Churches  in  Switzerland,  France,  Belgium,  Hoi-  manifested  itself  in  the  famous  Westminster  As- 

iand,    and     Prussia.    They   were    adopted    by  sembly,  1643.    When  prelacy  was  abolished  hy 
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the  Long  Parliafflent,  Presbyterianism  was  estab-  of  Ireland  to  America  and  the  British  colonies, 

lished   in   its   stead,   S^   June   1647,   and    for   20  so  that  the  Irish  Presbyterian  Church  has  been 

years  it  was  the  national  church  of  England,  largely  instrumental  in  establishing  Presbyter* 

But   opposed    by    Cromwell    and    Indmndency,  ianism  in  other  parts  of  the  world, 
on  the  one  side,  and  by  the  Episcopal  Church  on         Presbyterian  Churches  in  Europe. — The  Re- 

the   other,   it   was   destined  to   lose  its  position,  formed  churches  of  the   Reformation  period  in 

After  the  restoration  of  Charles  II.,  and  on  St.  Switzerland,  France,  Germany,  Bohemia,  and  the 

Bartholomew's  Day,   it   was   dis-established  and  Netherlands   were  generally   Presbyterian   as  to 

2.000  ministers,  raott  of  them  Presbyterian,  were  their  form  of  government     In  addition  to  these 

ejected    from    Iheir   parishes.     In    1686    Presby-  is  the  ancient  church  of  the  Waldensians,  dating 

terianism  was,  by  act  of  parliament,  denied  civil  from  primitive  times  and  now  established  in  va- 

and  religious  rights.    The  passing  years  brought  rious  parts  of  Italy  and   Switzerland.    In  later 

some  amelioration,  as  a  more  tolerant  spirit  per-  yeiirg    the    Presbyterian    Church   has   been   ex- 

vaded  legislation:  but  from  that  time  until  1850  tended  to  Spain,  Hungary,  Austria,  Russia,  and 

it  had  only  a  feeble  existence.    Since  the  latter  Norway.    The  number  of  adherents  in  Europe 

date,   through   the    union   of   various    scattered  is  10,320,000. 

churches,    Prestyterianism  has  greatly  revived         Bibliography. —  For   the   Churches   of  Scol- 

in  England.    In  1876  these  churches  were  galh-  land:    Histories  of  the  Scottish  Church  by  Cal- 

,<red  in  one  Synod  and  are  known  as  the  Presby-  derwood,  Spottiswoode,  Row,  Woodrow,  Cook, 

terian  Church  of  England.    Its  membership  num-  Lee,    Gruhi    Cunningham,    and    Stanley;    Hili, 

bers  7g,ooo.  'View  of  the   Church  of  Scotland' ;   Dunlop, 

Welsh  Calftnutic  Methodist   (Presbyterian).  'Book  of  the  Universal  Kirk>;  and   'Collection 

— This    church    represents    Presbyterianism    in  of  Articles  of  Faith  of  Authority  in  the  Church 

Wales.     The  movement   which   resulted   in   the  of  Scotland.' 

esiabiishment  of  this  church  began  in   1736.     It  For  the  Churches  of  England:  McCrie,  *An- 

has  now  a  General  Assembly,  whose  decisions  are  nals  of  English  Presbytery'  ;  Skeats,  'History  of 

binding  upon  the  churches  in  all  matters  of  con-  Free    Churches    in    England';   Brook,   'Life  of 

Iroversy  between  them.    Its  Confession  of  Faith  Thomas  Cart w right ' ;  Grosart,    'Representative 

in  all  essential  articles  is  in  harmony  with  the  Nonconformists.* 

Westminster  Confession,  and   with   the   Thirty-  For  the  Churches  of  Ireland,  and  Continent 
Nine   Articles  of  the   Church  of   England.     Its  of  Europe:    'Records  of  a  General  Council  of 
leading  Theological  Seminary  is  at  Bala.  North  the  Presbyterian  Churches'    (187^-99). 
Wales.    It  has  also  under  its  care  a  college  at  Samuel  J.  Niccolls.  D.D., 
Trevccea   South  Wales.    It  has  both  Home  and              Ex-Moderator,  Presbyterian  Assembly. 
Foreign  Missionary   Societies,  and  a  fund  for         »,      -  .      „      ,         .         ,       , 
the  support  of  aged  and  infirm  ministers.     The          Pre«'bytCT7.    m    Presbjterian   churches. .  a 
above  named  churches  are  the  principal  branches  court  of  judicature  consisting  of  all  the  minis- 
of  the  Presbyterian  Church  in  the  United  King-  «"  of  the  denomination  within  a  given  district, 
dom  of  Great  BriMin.    In  addition  to  these  there  ="''  of  ruling  elders,  one  from  each  church  scs- 
are    in    Scotland    the    Reformed    Presbyterian  «>""■    ^'^^  "'«^Ii"S  is  opened  with  prayer  by 
Church,  and  the  original   Secession  Oiurch  of  ^^^  modtTMoT.    The  functions  of  the  court  are 
Scotland,  with  a  combined  membership  of  about  ^Y^.'^y  'f'^'^ut'^.  ""^  legislative.    It  has  super- 
S.000;  and  in  England  a  branch  of  the  Church  of  '"^°^  ?^  ?"  t^e  congregations  within  its  tern- 
Scotland  tonal   hmits,  hears   appeals   from  decisions  of 
'-  -        -  the   several  sessions,   examines  candidates   for 


The    Irish     Presbyterian     Church. —  Presby-  .u        ■   ■  .        ■  i-  .  l  .■ 

terian  ministers  began  their  work  in  Ireland  as  '*'?  ^'"'^tTV'  issues  licenses  to  probatioi  ,. 

early  as  i5M,buto^accountof persecution,  Pres-  '^""^,  T'^^'e"-  ""'J,"'  general  guards  the  spi- 

byterianism  did  not  obtain  a  ji^rmanent  footing  "t""'   "I'^^^ts  of  the  congregations   under  its 

there  until  1642.    It  found  its  home  in  the  north  ''J}^^.«f.  "^  ""t'^'^  ''*"^'''"  °*  <1°"""«  °'  °* 

em  part  of  the  island,  and  in  the  Province  of  <«*«'?'"'«■ 

Ulster.     Its  progress   was   at   first   hindered   by  _      Prescott,  priSs'kdt,  George  Bartlett,  Amer- 

divisions,  anci  by  the  presence  of  Arianism  which  ican   electrician :   b.   Kingston,   N.   H.,   16  Sept 

was  openly  avowed  by  some  of  its  ministers.    In  1830;  d.   New   York  18  Jan,   1894.     He  studied 

1840,  the  various  churches   were  united   in   one  electricity  and  telegraphy,  and  from  1847-58  was 

body  under  the  name  of  the  General  Assembly  manager    of    several    telegraph   offices    in    Con- 

of  the   Presbyterian   Church  in   Ireland.      Since  necticut    and    Massachusetts,    becoming    in    the 

this  union  the  Irish  Presbyterian  Church  has  oc-  latter  year  superintendent  of  the  American  Tele- 

cupied  a  commanding  position  in  the  country.    It  graph  Company,  and  in  1866  accepted  the  same 

has  at  present  more  than  half  a  million  people  position    with    the    Western    Union    Company. 

under  its  care,  560  congregations,  over  600  min-  He  was  electrician  o£  the  International  Ocean 

isters,    5    synods,   and   37   presbyteries.      For   a  Telegraph    Company    in    1873-80,    was    actively 

time  its  ministers  were  supported  by  the  Re^ium  interested    in    various    telephone    and    telegraph 

Donum  —  a  grant  from  the  state.    About  thirty-  companies,  and  was  one  of  the  promoters  of  the 

three  years  ago  this  grant  was  commuted  into  a  former.    He    discovered    the    electrical    origin 

general   fund  amounting  to  $3,000,000.     TTiis  is  of    aurora    borealis    in    1852,    invented    several 


the  basis  of  the  Sustentation  Fund,  the  income  improvements  in  telegraph  ar»d  lelephor 
from  which,  increased  by  voluntary  contribu-  ments,  was  engaged  with  Edison  in  the  inven- 
tions from  the  churches,  supports  the  ministry,  tion  of  the  duplex  and  the  quadriiplex  tele- 
The  church  has  large  Foreign  Missions,  and  has  graph  which  he  successfully  launched  on  the 
under  its  care  the  Assembly's  College  at  Belfast,  market,  and  introdnced  in  this  country  the  Euro- 
ard  the  Magee  College,  Londonderry,  For  pean  system  of  despatching  messages  through 
the  last  150  years  there  has  been  a  con-  pneumatic  tubes.  He  published  in  the  'Boston 
slant    stream    of    emigration    from    the    north  journal' and  <n  the 'Atlantic  Monthly' accounts 
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of  his  discoveries  conceniinK  ^^  aurora  borealis 
and  also  wrote:  "History,  Theory,  and  Prac- 
tice of  the  Electric  Telegraph*  (i860);  'The 
Speaking  Telephone'  (1878)  r  'Bell's  Electric 
Speaking  Telephone'  (1884);  'The  Electric 
Telephone'   (i^) ;  etc. 

Prescott,  Oliver,  American  soldier:  b. 
Groton,  Mass.,  27  April  173';  d-  there  17  Nov. 
1804.  He  was  graduated  from  Harvard  in  1750 
Eind  engaged  in  the  practice  of  medicine.  He 
was  an  officer  in  the  State  militia  with  rank 
as  major,  lieutenant-colonel,  and  in  1776  became 
a  member  of  the  board  of  war.  In  1777  he  was 
elected  to  the  supreme  executive  council  of  his 
Stale,  and  in  1778  received  rank  as  third  major- 
genera!  of  militia.  He  resigned  soon  after  his 
promotion  to  second  major-general  in  1781  and 
was  empowered  by  the  government  to  cause 
the  arrest  of  any  person  whom  he  should  con- 
sider dangerous  to  the  commonwealtft.  In  1779 
he  was  made  judge  of  the  probate  court  of  Mid- 
dlesex County,  Mass.,  and  played  an  important 
part  in  the  suppression  of  Shays'  rebellion  in 
1786-7. 

Prescott,  William.  American  soldier, 
brother  of  O.  Prescott  (q.v.)  :  fa.  Groton,  Mass., 
20  Feb.  1726;  d.  Pepperell,  Mass.,  13  OcL  1795. 
He  served  with  the  rank  o£  lieutenant  in  the 
expedition  against  Nova  Scotia  under  Wilson 
in  [755.  and  was  offered  a  commission  in  the 
British  army.  He  declined  the  honor  and  lived 
in  retirement  until  the  battle  of  Lexington  in 
177s  when  he  organized  a  regiment  of  which 
he  became  colonel,  and  joined  the  Continental 
tamp  at  Cambridge.  At  the  battle  of  Bunker 
Hill  he  was  very  conspicuous,  really  command- 
iiia  the  patriot  forces  and  displaying  the  great- 
(=1  courage  and  ability.  He  served  in  the  Con- 
tinental army  two  years  and  then  retired  from 
active  duty  with  the  exception  of  a  short  service 
as  a  volunteer  at  Saratoga  in  1777.  He  was 
a  member  of  the  Massachusetts  legislature  for 
several  years.  Con.iult  Parker,  'Colonel  Wil- 
liam Prescott.  the  Commander  in  the  Battle  of 
Bunker's  Hili'    (1875). 

Prescott,  William  Hickling,  American  his- 
torian: b.  Salem,  Mass.,  4  May  1796;  d.  Boston 
28  Jan.  1859.  In  1811  he  entered  Harvard  Col- 
lege. :md  graduated  in  1814.  He  long  had  trou- 
ble with  his  eyesight,  which  eventually  became 
so  weak  tliat  during  the  latter  half  of  his  life 
lie  could  read  only  for  a  few  moments  at  a 
time,  and  could  scarcely  see  to  write  at  all. 
He  had  early  resolved  to  devote  himself  to  a 
literary  life,  and  soon  after  leaving  college  went 
to  Europe,  and  spent  two  years  in  traveling 
through  England,  France,  and  Italy.  The  sub- 
ject for  which  his  inclination  and  abilities  more 
jes[iecially  fitted  him  was  history,  and  he  pub- 
Ushi;d  his  'History  of  the  Reign  of  Ferdinand 
and  Isabella  the  Catholic'  in  183S.  The  suc- 
ctss  which  this  achieved  was  most  decisive.  It 
wa.i  received  with  the  utmost  enthusiasm  both 
in  America  and  Europe;  was  soon  translated 
into  French,  Spanish,  and  German ;  and  its 
author  was  elected  a  member  of  the  Royal  Acad- 
emy of  Madrid.  Prescott's  next  work  was  the 
'History  of  the  Conquest  of  Mexico,  with  a 
Preliminary  View  of  the  Ancient  Mexican  Civil- 
ization, and  the  Life  of  the  Conqvieror  Hernando 
Cortei'  (1843),  which  was  received  with  equal 
favor,  and  in  1847  appeared  the  'History  of  the 


Conquest  of  Peru,  with  a  Preiiminary  View  of 
the   Civilization  of  the  Incas.'     Prescott  now 

began  the  'History  of  the  Reign  of  Pbiljp  II.,' 
and  no  pains  nor  expense  were  spared  by  him  to 
render  the  result  commensurate  with  the  under- 
taking. He  received  the  most  liberal  co-opera- 
tion from  all  quarters,  public  and  private,  and 
everywhere  both  public  and  private  collections 
were  thrown  opM  to  his  inspection.  In  1855 
the  first  two  volumes  of  the  work  ^ipeared  en- 
titled, 'The  History  of  the  Reign  of  Philip  II., 
King  of  Spain,'  and  in  1858  the  third  volume. 
In  1856  Prescott  published  an  edition  of  Rob- 
ertson's 'History  of  the  Reign  of  Charles  V.,' 
with  notes  and  supplement,  containing  an  ac- 
count of  the  emperor's  life  after  his  abdication. 

The  labors  of  Prescott  afford  a  remarkable 
instance  of  the  success  of  indomitable  industry 
and  perseveriinte  earned  out  in  the  face  of  what 
might  otherwise  appear  almost  insurmountable 
obstacles.  Partial  blindness  preventing  him 
from  consulting  personally  the  authorities  from 
which  he  drew  his  materials,  he  had  them  read 
aloud  to  him.  His  first  reader  knew,  however, 
no  language  but  English.  The  historian  "taught 
him,"  as  he  says,  "to  pronounce  the  Castiliau, 
suited,  I  suspect,  much  more  to  my  ear  than  to 
that  of  a  Spaniard."  He  afterward  obtained  the 
services  of  a  reader  acquainted  with  several  of 
the  continental  languages.  Prescott's  contem- 
poraries laid  strong  emphasis,  and  not  unjustly, 
on  the  thoroughness  of  his  research.  IJut  un- 
fortunately modern  discovery  has  done  much  to 
correct  his  pictures  of  early  American  civiliza- 
tion, for  his  information  on  which  he  had  no 
recourse  save  the  Spanish  chroniclers.  Hence 
'The  Conquest  of  Mexico'  and  'The  Conquest 
of  Peru*  are  now  to  be  valued  less  for  their 
historical  accuracy  than  for  the  sweep  of  the 
narrative  and  unfailing  interest  of  the  style. 
Indeed,  this  'easy  flow  of  language"  and  "fault- 
less lucidity,"  praised  by  Bancroft,  is  every- 
where apparent  in  Prescott's  work.  He  has  not 
escaped  the  charge  of  too  highly  coloring  his 
fcenes  for  the  sake  of  dramatic  effect.  He  was 
not  an  analytical  investigator,  but  rested  con- 
iy:)t  with  a  splendid  synthetic  arrangement  of 
(he  concrete  facts  which  he  sincerely  labored 
to  obtain.  This  artistic  sense  and  breadth  of 
scope  gave  to  his  work  an  interest  and  a  popu- 
larity not  known  in  the  case  of  many  historians. 
A  collection  of  eminent  opinions  on  Prescott 
may  be  seen  in  the  familiar  'Dictionary  of  Au- 
thors,' by  Allibone.  His  contributions  to  pe- 
riodicals were  collected  under  the  tide  of  'Bio- 
graphical and  Critical  Essays'  (New  York,  1845 ; 
London,  1S61).  A  complete  edition  of  his  work 
has  been  published  in  15  volumes  (new  ed. 
iSgo).  Consult  the  'Life'  by  Ticknor  (1864); 
Ogden,  'William  Hickling  Prescott'    (1904). 

Prescott,  Ariz.,  city,  county-seat  of  Yava- 
pai County;  on  the  Santa  Fe,  P.  &  P.  rnilroad: 
about  135  miles  north  of  Phrenix,  the  capital  of 
the  Territory.  The  plateau  upon  which  the 
city  is  situated  has  here  an  altitude  of  about 
5,000  feet  Prescott  was  formerly  the  capital 
of  the  Territory.  It  is  in  the  midst  of  a  rich 
mmitig  region ;  the  chief  minerals  mined  in  the 
vicinity  are  copper,  silver,  and  gold.  Consider- 
able attention  is  given  to  stock  raising  and  there 
is  some  lumbering.  There  is  here  Saint  Msry's 
Hospital  and  home  for  children,  and  Sainf 
Mary's    Sanitarium.    The    educational    institn- 
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dotw  are  Saint  JoMph's  Academy,  Saint  Xa~ 
vier's  Indian  School,  public  and  parish  schools, 
and  a  public  library.  Pop.  (i8go)  i,759;  (iQOo) 
3.S59;    (1910)   5,092. 

Preacrip'tion,  in  medicine,  a  statement  or 
formula,  usually  in  writing  and  made  by  a 
physician,  containing  directions  for  the  prepara- 
tion and  use  of  medicines  or  remedies  ior  a 
patient.  Formerly  prescriptions  were  written  al- 
together in  Latin,  but  in  this  country  and  in 
Scotland  English  is  now  chiefly  used  for  the 
directions,  Latin  being  reserved  for  the  names 
of  ingredients.  In  England  both  prescriptions 
and  directions  are  still  usually  written  in  Latin. 
In  prescribing  the  physician  may,  from  the  na- 
ture of  the  case,  use  an  of&cinal  or  extempo- 
raneous preparation.  Prescriptions  are  now 
much  more  simple  than  formerly.  The  parts 
of  a  regular  prescription  are  four,  as  follows : 
(1)  The  superscription,  with  the  date,  name  of 
patient,  and  the  sign  H,  an  abbreviation  of  reeife 
(take) ;  (z)  the  inscription,  that  is,  the  body 
of  the  formula,  containing  names  and  names  of 
ingredients ;  (3)  the  subscription  —  directions 
for  the  apothecary;  (4)  the  signature,  com- 
prising directions  lo  the  patient  regarding  the 
use  of  the  medicines  or  remedies  prescribed, 
and  followed  by  the  signature  (sometimes  ini- 
tials) of  the  physician.  The  prescription  is 
composed  of  ingredients  each  designed  for  a  par- 
ticular purpose.  The  most  active  of  these  is 
called  the  base;  the  adJK-vant  is  meant  to  pro- 
mote the  action  of  the  first;  the  corrigent  or 
corrective  is  intended  (o  modify  that  action ; 
and  to  these  is  added  the  exctptenl,  also  called 
the  vehicle,  etc,  for  the  purpose  of  imparting 
to  the  whole  a  form  or  consistency  convenient 
and  agreeable  for  use. 

Presenta'tion,  in  ecclesiastics,  means  the 
nomination  of  one  or  several  candidates  to  a 
vacant  office  in  the  church.  Tn  ecclesiastical 
benefices  the  usual  rule  is  that  if  the  patron  fails 
to  present  within  six  months  after  a  vacancy 
has  been  intimated  to  him,  the  jus  devotiilum 
takes  place ;  in  other  words,  the  patron  loses  his 
right,  which    in   consequence   devolves   on   the 

Earty  before  whom  the  presentation  should  have 
cen  laid,  as  the  hishop  under  Episcopacy,  and 
the  presbytery  under  Presbyteriani^m. 

Presentation  at  Court.     See  Court,  Phes- 

EKTATION   AT. 

Preaent'ment,  in  law,  is  properly  speak- 
ing the  notice  taken  ljy  a  grand  jury  of  any 
offence,  from  their  own  knowledge,  or  observa- 
tion, without  any  bill  of  indictment  being  laid 
before  them  at  the  suit, of  the  crown;  as  the 
presentment  of  a  nuisance,  a  libel,  or  the  like, 
upon  which  the  officer  of  the  court  must  after- 
ward frame  an  indictment  before  the  party  pre- 
sented can  be  put  to  answer  it.  The  term  is 
also  used  to  include  inquisitions  of  office,  and 
indictments  by  a  grand  ]ury;  or  lo  express  the 
formal  notice  taken  in  copyhold  courts  of  the 
deaths  of  tenants,  surrenders  and  admittances 
taken  out  of  court,  and  similar  circumstances. 

Preservation  of  Pood.    See    Food    Pkesee- 

PreBervation,  Port     See  Oswegatchii. 
Preaer'vatives.     See  Antiseptic. 
RwsidcacT.    See    Untted    States,     Presi- 


President,  signifying  he  who  preside*.    It 

is  used  for;  (i)  the  prmcipal  member  of  a  so- 
ciety or  association,  who  takes  the  chair  when 
present  at  meetings;  (2)  the  chief  official  of  a 
company  or  board ;  (3)  the  head  of  a  univeriity 
or  college,  or  of  a  learned  faculty;  (4)  the 
elected  chief  of  a  republic.  In  the  United  States 
the  president  is  the  chief  executive  of  the  gov- 
ernment He  is  commander-in-chief  of  the  army 
and  navy  of  the  country,  and  has  the  nom- 
ination of  most  of  the  executive  officers  of  the 
government,  besides  a  large  number  of  judicial 
and  administrative  functionaries.  He  is  elected 
for  a  term  of  four  years,  and  is  eligible  for  any 
number  of  re-elections,  though,  in  conformity 
with  the  precedent  set  by  George  Washington, 
no  President  has  yet  been  elected  more  than 
twice.  The  President  has  a  veto  power  and 
unlimited  pardoning  prerogative  as  to  offend- 
ers against  National  laws.  His  salary  is 
$50,000  a  year,  and  his  residence,  during  his 
presidency,  is  the  White  House  in  Washington. 
He  is  elected  by  an  electoral  college,  which  in 
some  contingencies  makes  the  choice  by  States, 
and  he  may  receive  a  minority  of  the  popular 
vote  and  yet  be  legally  chosen  to  the  otnce.  In 
case  of  his  death  or  total  disability  the  functions 
of  the  office  devolve  on  the  Vice-President,  who 
is  elected  coincidently  with  the  President,  and 
is  the  presiding  officer  of  the  Senate.  The  fol- 
lowing is  the  list  of  Presidents  up  to  the  pres- 
ent: George  Washington,  1789  and  1793;  John 
Adams,  1797;  Thomas  Jefferson,  1801  and  1805; 
James  Madison,  1809  and  1813;  James  Monroe, 
1817  and  1821 ;  John  Quincy  Adams,  1825 ;  An- 
drew Jackson,  1829  and  1833;  Martin  Vai. 
Buren,  1837;  William  Henry  Harrison  (died 
4  April  1841),  1841;  John  Tyler  (elected  as 
Vice-President).  1841:  James  Knox  Polk.  1845; 
Zachary  Taylor  (died  9  July  1850).  1849;  Mil- 
lard Fillmore  (elected  as  Vice-President), 
1850;  Franklin  Pierce.  1853;  James  Buchanan, 
1857:  Abraham  Lincoln  {assassinated  14  April 
1865),  i86r  and  1865;  Andrew  Johnson  (elected 
as  Vice-President  1,  1861;;  Ulysses  S.  Grant, 
1869  and  1873:  Rutherford  B.  Hayes.  1877; 
James  A,  Garfield  (died  by  assassmation  19 
Sept.  188O.  1881;  Chester  A.  Arthur  (elected 
as  Vice-President).  1881 ;  Grover  Cleveland. 
188s;  Benjamin  H.  Harrison,  1889;  Grover 
Cleveland,  1893;  William  McKinley,  1897  and 
1900  (assassinated  6  Sept.  1901) ;  Theodore 
Roosevelt  (elected  as  "Vice-President)  1901  ; 
1905;  William  H.  Taft,  1909. 

President,  The,  the  name  of  an  American 
frigate,  the  flagship  of  Capt.  John  Rodgcrs  in 
the  early  part  of  the  War  of  1812  (q.v,).  It 
was  a  sister  ship  of  the  Constitution  and  the 
United  States.  It  defeated  the  British  ship 
Endymion  on  15  Jan.  1815.  but  was  obliged  to 
surrender  to  her  consorts. 

President's  March,  the  title  of  a  popular 
.American  national  air  composed  in  1789  by 
Pfyles,  leader  of  the  orchestra  at  the  John 
Street  Theatre,  New  York.  It  was  played  for 
the  first  time  on  Trenton  Bridge  as  Washington 
rode  over  on  his  way  to  be  inaugurated.  Later 
Hopkinson  set  the  words  of  'Hail  Columbia' 
to   the   air.   and   it   became   immensely   popular. 

Presidential  Bee, 

sion  referring  tt  _  .._  —  ._,    . 

0  the  presidential  chair  and  uses  his  influ- 
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ence  accordingly.     Such  a  one   is   said  to  have 

the  "presidential  bee  in  his  bonnet." 

Presidential     Electors.       See      Electqbs, 

United  States  Presidential. 

Presidential  Successtoo,  the  order  in 
wliich  a  vacancy  in  the  office  of  tile  President  o£ 
the  United  States  can  be  filled  pending  a  new 
election.  The  49th  Congress  passed  a  measure 
entitled  "An  Act  to  provide  for  the  perform- 
ance of  the  duties  of  the  office  of  President  in 
the  case  o£  removal,  death,  resignation,  or  ina- 
bilily  both  of  the  President  and  Vice-President." 
The  measure  was  approved  by  the  President  19 
Jan.  1886.     The  text  U  as  follows: 

'Ifce    Senste   and   HouM   of 


1  UMialileil. 
Isi^mt'ofihi    toil 


death,  raigiulioB.  or  inability,  ttwn  the 
Ihe  Tnaiury,  or  if  tbcre  be  none,  or  in 
Tcmoval.  dcatk.  TcsiinatiDn,  or  inabilily,  tbi 
tifji  of  War.  ot  if  tbere  be  none,  or  in 
rcmoral,  death,  reiLgaation,  or  inabilil;,  i 
comer-GencTal,  or  it  there  be  none,  or  ii 
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Presidio,  pre-sid1-6,  a  Spanish  word 
which  means  "a  fort."  It  is  applied  especially 
to  four  fortiiied  Spanish  forts  on  the  coast  ot 
Morocco :  Alhucemas,  Ceuta,  Melilla,  and 
Peiion  de  Velei.  The  military  settlements  made 
by  the  Spaniards  in  California  have  usually  re- 
tained the  name  "Presidio"  for  the  military 
posts.  The  chief  Presidios  of  Spanish  Califor- 
nia were  massive  forts  at  Los  Angeles,  Mon- 
terey. San  Diego,  and  Santa  Barbara. 

Presidio  of  San  Francisco,  Cal.,  a  United 
States  military  post  in  the  suburbs  of  the  city 
of  San  Francisco.  It  contains  1,480  acres.  It 
was  established  as  a  military  post  by  Spain, 
an^  Mexico  continued  it  until  it  was  ceded  to 
the  United  States  in  1848,  It  was  established 
as  a  United  States  military  post  in  1850. 

Press,  in  mechanics,  see  Metal- working 
Machinery;  in  printing,  see  Printing  Press. 

Press,  Freedom  of  the,  the  rieht  of  every 
citizen  to  print  whatever  he  chooses,  which  at 
the  same  time  does  not  prevent  his  being  amen- 
able to  justice  for  the  abuse  of  this  liberty. 
The  right  of  printing  rests  on  the  same  abstract 
grounds  as  we  right  of  speech,  and  it  might 
seem  strange  to  a  man  unacquainted  with  his- 
tory that  printing  should  be  subjected  to  a 
Srevious  censorship,  as  it  is  in  some  States,  and 
as  been  in  all.  any  more  than  speaking,  and 
that  the  liberty  of  the  press  should  be  expressly 


provided  for  in  the  constitutions  of  most  free 
States.  But  when  we  look  to  history  we  find 
the  origin  of  this,  as  of  many  other  le^lative 
anomalies,  in  periods  when  politics,  religion, 
and  individual  rights  were  confusedly  intermin- 
gled. It  is  only  since  men's  views  of  the  just 
limits  of  government  have  become  clearer  tliat 
the  liberty  of  the  press  has  been  recognized 
as  a  right;  and  to  England  we  are  particularly 
indebted  for  the  establishment  of  this  principle. 
The  existence  of  a  censorship  of  the  press  was 
for  centuries,  however,  deemed  an  essential  to 
the  safety  of  all  European  governments.  Lib- 
erty of  printing,  as  we  understand  it,  is  a  com- 
paratively modern  notion ;  Milton's  plea  for  a 
free  press  met  with  no  response  from  his  own 
party,  nor  for  very  many  years  later  was  it  the 
cue  of  any  party  in  the  English  commonwealth 
to  refrain  from  suppressing  the  writings  of 
their  political  c4>ponents.  In  England  the  lib- 
erty of  the  press,  soon  after  printing  was  intro- 
dticed,  was  regulated  by  the  king's  proclama- 
tions, prohibitions,  charter  of  license,  etc.,  and 
finally  by  the  court  of  star-chamber.  The  Long 
Parliament,  after  their  rupture  with  Charles  L, 
assumed  the  same  power.  The  government  of 
Charles  II.  imitated  their  ordinances,  and  the 
press  did  not  really  become  free  till  the  ex- 
piration of  the  statutes  restricting  it  in  1693, 
after  which  it  was  found  impossible  to  pass 
new  laws  in  restraint  of  it,  and  it  has  rentamcd 
free  ever  since,  the  last  restriction  being  done 
away  with  on  the  abolition  of  the  newspaper 
stamp  duty,  in  185*.  Such  legal  checks  as  rc- 
m.-jn  are  merely  intended  to  prevent  outrages 
0-.  leligion  or  decency,  to  protect  subjects  from 
Julamation,  and  to  conserve  the  copyright  at 
authors.  The  constitutions  of  many  of  the 
United  Stales  declare,  as  we  should  expect,  tor 
the  liberty  of  the  press.  The  same  may  be  said 
of  all  the  South  American  republics. 

Press  Associations,  in  journalism,  (l)  a 
co-operative  organisation  for  gathering  and  dis- 
tributing infonnation  and  reports  of  current  | 
events  for  daily  newspapers ;  (2)  an  association 
ot  editors  and  newspaper  writers  for  social  in-  | 
tercourse  and  for  the  discussion  of  subjects 
patent  to  journalism.  Of  the  latter  class  there 
are  in  the  United  Slates  a  national  organiiation, 
two  tri-Stale,  and  numerous  State  organizations 
which  meet  annually.  The  press  association  for 
the  dissemination  of  news  is  a  product  of  19th 
century  journalism  and  was  unknown  prior  to 
1848.  In  that  year  Baron  Julius  Renter  of  Prus- 
sia organiied  a  continental  press  association  for 
the  purpose  of  serving  the  leading  newspapers 
of  European  capitals  with  a  report  of  the  im- 
portant current  happenings  of  continental  Eu- 
rope, The  plan  met  with  immediate  success  and 
ill  the  following  year,  Baron  Renter  visited  Lon- 
don and  secured  the  co-operation  of  the  more 
prominent  daily  newspapers  ot  the  British  capi- 
tal, and  from  this  beginning  has  grown  the 
great  news- gathering  enterprises  of  the  present 
day.  "Renter's"  has  become  a  familiar  word 
throughout  the  English-speaking  world,  the  or- 
ganization maintaining  resident  correspondents 
in  every  country  and  in  every  large  city  on  both 
hemispheres.  In  1868  there  was  formed  a  sub- 
sidiary concern  called  the  Press  Association  of 
London,  which  serves  the  provincial  newspapers 
of  the   United   Kingdom  with  daily  news  re- 
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ports.    As  the  telegraph  was  perfected  and  ex-  port   on   the    southern   coasts.    An    Associated 

tended,    other    associations,    the    Central    News  Press  correspondent  was  with  Dewey  at  the  trat- 

Agency  of  London,  Havas'  Continental  Agency,  tie  of  Manila  Bay.    All  three  associations  main- 

thc   Exchange   Company,   Dalzel's   Cable   News,  tain  resident  correspondents  in  the  larger  Amer- 

and  the   National  Press  Agency,  came  into  ex-  ican  cities,  and  in  London,  Paris,  Kome  and  the 

istence  abroad,  and  during  the  Franco- Prussian  foreign  capitals. 

war,  the  South  African  war,  and  other  similar  Closely  allied  with  the  press  associations  is 
events,  great  rivalry  arose  between  these  orgao*  the  newspaper  syndicate,  which  instead  of  fur- 
iiations.  nishing  current  daily  news,  supplies  special  arti- 
In  the  United  States  the  Associated  Press  of  eles,  correspondence,  fiction  and  miscellaneous 
New  York  was  organized  prior  to  18&0,  and  the  literary  material  to  thousands  of  daily  and 
Western  Associated  Press  was  formed  during  weekly  newspapers  throughout  the  country, 
the  Civil  War  period.  The  latter  was  a  strong  S.  S.  McClure  was  the  pioneer  in  this  field,  fol- 
co-opetdtive  organization,  and  for  many  years  lowed  by  the  American  Press  Association,  the 
it  was  an  important  factor  in  the  business  of  Bacheller  and  Johnson  syndicate,  the  A.  N.  Kel- 
news  gathering  in  this  country.  For  ao  years  logg  Newspaper  Union,  the  Leslie  Syndicate,  the 
the  New  York  Associated  Press  and  the  Western  Bulletin  Press  Association,  and  numerous  others. 
Associated  Press  worked  together  in  harmony.  The  syndicate  is  enabled,  by  its  sales  of  the  same 
The  wires  of  the  Western  Union  Telegraph  were  article  to  many  customers,  to  purchase  matter 
utilized  tor  transmitting  reports,  and  thousands  quite  out  of  the  reach  of  the  mdividual  news- 
of  miles  of  leased  wires  were  constantly  in  use.  paper,  and  to  sell  it  on  terms  that  each  can  af- 
In  1883  the  United  Press  was  formed,  using  the  ford.  The  scheme  is  found  to  be  so  advan- 
Postal  Telegraph  wires  for  the  transmission  of  tageous  that  practically  all  the  leading  news- 
news,  and  in  1883  a  third  and  smaller  rival,  the  papers  use  syndicate  matter  to  a  considerable 
Press  News  Association,  entered  the  field,  extenL  Besides  the  firms  engaged  primarily  in 
Meanwhile  dissensions  arose  over  contracts  be-  the  syndicate  business,  several  leading  metropol- 
tween  the  New  York  and  the  Western  Associa-  itan  daily  newspapers,  notably  the  New  York 
tions,  and  the  disputes  were  carried  into  the  Herald  and  the  Americon,  dispose  of  their  own 
courts.  The  evidence  showed  that  the  Western  matter  to  papers  published  in  other  cities. 
Associated  Press  had  made  contracts  for  fran-  Wn.i.  H.  Clemens, 
chises  between  January  1883  and  January  i8q3  Editorial  Staff,  'Encyclopedia  Americana.'* 
with  newspapers  in  the  far  West,  calling  for  pay-  t>,„„  (~_.„,_t.j^  c  r"-.,^^ 
ments  under  the  contracts  of  $;i8,4io  Of  this  PrcM  CcnsorBhip.  See  CENSOasaiP  of  the 
amount  the  books  showed  that  $85,294  had  ac-  ■^^"=' 

tually  been  paid  in.    One  half  of  this  amount  was  Prew-gang,  the  name  given  in  England 

claimed  by  the  New  York  Associated  Press  as  its  'o  a  detachment  of  seamen  who    (under   the 

share  of  the  money  collected  frOm  such  sales  of  command  of  a  naval  officer)  were  empowered, 

franchises.     Suits   and  counter  suits  were  com-  '"  time  of  war,  to  take  any  seafaring  men  and 

menccd  and  the  Western  Associated  Press  was  obhge  them  to  serve  on  board  the  king's  ships, 

finally  dissolved.     A  new  Associated  Press  was  See  Impkkssment. 

organized  under  the  laws  of  Illinois  and  for  sev-  Preubnrg,  prSsTjOOrg,  or  PrcBburg  (Mag- 
eral  years  a  close  rivalry  existed  between  this  yar,  Patsony;  Slavonic,  Presburek),  Austro- 
company  and  the  United  Press.  Then  dissen-  Hungary,  (i)  town  in  the  west  of  Hungary, 
sions  arose  and  in  1900  the  Associated  Press  was  capital  of  the  county  of  Pressburg ;  on  the  Dan- 
reortanized  and  reincorporated  under  the  laws  ube,  35  miles  east  of  Vienna.  The  site  of  the 
of  New  York  State.  In  the  meantime  the  Press  town  is  remarkably  fine,  being  in  the  form  of 
News  had  died  from  financial  mismanagement  a  semicircle,  bounded  on  the  south  by  the 
and  soon  aftenvard  the  United  Press  was  Danube,  from  the  banks  of  which  it  gradually 
wrecked.  The  Associated  Press  now  began  a  ascends  to  the  west  and  north  toward  ramifica- 
prosperous  career  with  no  rival  worthy  of  the  tions  of  the  Carpathians;  and  an  extensive 
name.  The  New  York  City  Press  Association,  a  plain,  covered  with  gardens,  vineyards,  meadows, 
local  concern,  was  incorporated  as  a  part  of  the  and  corn-fields,  forms  its  boundary  on  the  east 
Associated  Press,  which  also  began  an  exchange  The  houses  are  built  of  brick  and  stone,  and 
arrangement  with  Keuter's  Agency  in  Europe,  of  two  or  three  stories.  The  edifices  most  dc- 
All  the  New  York  newspapers  with  the  exception  serving  of  notice  are  the  Landhaus,  or  Hall  of 
of  the  Sm»  receive  their  foreign  and  domestic  re-  the  Diet,  in  which  the  chambers  of  the  kingdom 
ports  from  the  Associated  Press.  The  Sun  or-  used  to  meet ;  the  cathedral,  a  huge  Gothic 
ganized  an  independent  news -gathering  service,  pile  with  a  lofty  steeple,  less  remarkable  as  a 
called  the  Laflan  Bureau,  and  Jrom  the  ruins  of  church  than  as  the  place  where  the  kings  of 
the  United  Press,  co-operated  with  a  number  of  Hungary  were  formerly  crowned ;  the  monas- 
ncwspapers  between  New  York  and  San  Fran-  ferics,  the  Jesuit  church,  a  synagogue,  the  town- 
cisco,  thus  building  up  a  creditable  organization  house,  theatre,  bishop's  palace,  orphan  hospital, 
independent  of  the  Associated  Press.  A  third  and  barracks.  The  manufactures  consist  of 
organization,  the  Scripps-McRae  Press  (Western  woolens,  silks,  leather,  and  tobacco.  The  trade, 
service)  and  the  Publishers'  Press  (Eastern  serv-  chiefly  in  com,  is  extensive.  Outside  the  town 
ice)  in  1903,  was  serving  news  to  several  hundred  there  used  to  be  an  artificial  mound  called  the 
newspapers.  _  These  two  companies  are  prac-  Coronation  Hill,  to  which  the  newly  crowned 
tically  one,  dividing  the  eastern  and  western  kings  of  Hungary  rode  in  grand  procession  and 
fields  between  them.  The  three  press  associa-  brandished  the  sword  of  Saint  Stephen  toward 
lions  were  strenuous  rivals  during  the  Spanish-  the  north,  south,  east,  and  west,  signifying 
American  War,  and  special  correspondents  were  thereby  that  they  undertook  to  defend  the  king- 
sent  with  the  American  fleets  and  the  armie'^  in  dnm  from  danger,  come  from  whish  q.iarter  it 
the  field.     Reporters  were  also  stationed  at  every  might.     Pressburg  is  a  place  of  very  great  an- 
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tiquity.  In  1541,  when  the  Turks  captured  (king)  of  At^ssinia,  and  being  misled  Iv  the 
Buda,  it  became  the  capital  of  Hungarj',  till  the  resemblance  of  the  names  Ogan  and  Ung  Khan, 
Emperor  Joseph  IL  restored  it  to  Buda.  The  made  the  mistake  of  transferring  the  throne 
peace  by  which  Austria  ceded  Venice  to  France  of  Prester  John  from  Asia  to  Africa  and  giving 
and  the  Tyrol  to  Bavaria  was  concluded  here  in  the  name  to  the  Abyssinian  prince.  Consult: 
1805.  Pop.  (1900)  65^7.  (2)  The  county  of  Oppert,  'Der  Presbyter  Johannes  in  Sage  und 
Pressburg,  area  about  1,250  square  miles,  is  Gesehiehte'  (2d  ed^  1870)  ;  and  'The  Book  of 
traversed  by  part  of  the  Carpathian  chain  in  the  Sir  Marco  Polo'  (Hakluyt  Society,  1874). 
north,  in  the  south  it  is  fiat  and  fertile.  It  is  Pres'ton,  Harriet  W.tert.  American  trans- 
watered  by  the  Danube.  March,  Waag,  and  Dud-  ^tor  and  novelist:  b-  Danvers,  Mass.,  1843.  At 
waag  and  yields  corn  and  grapes.  The  large  for-  ju  ^^jy  ^^  ^^e  became  noted  as  a  linguist,  and 
ests  furnish  abundance  of  timber.  Pop  33IJ70-  has  since  achieved  a  brilliant  reputation  as  a 
PreMens£,  Edmond  Dehanlt  de,  Sd-mon  translator  from  the  Latin  and  Provenqil  lan- 
■dt-olt  de  pra-soii-sa,  French  Protestant  the-  guages,  and  as  an  essayist.  In  addition  to  trans- 
ologian;  b.  Paris  3  June  1824;  d.  there  8  April  lations  of  Mistral's  'Mireio'  (1873),  Virgil's 
1891.  He  studied  theology  under  Vinet,  Tho-  'Georfrics*  (iS!t),  and  several  other  works,  she 
luck,  and  Neander,  and  in  1847  was  appointed  has  published  of  her  own  original  work:  'As- 
Mstor  of  the  independent  Oapelle  Taitbout  in  ptndale*  (1G81)  ;  'Troubadours  and  Trouveres* 
Paris.  Throughout  his  whole  career  he  was  (1876)  ;  'A  Year  in  Eden,'  witii  Louise  Dodge 
an  eloquent  opponent  of  the  connection  of  church  (i886>  ;  'Private  Life  of  the  Romans'  (1893)  ; 
and  state,  and  an  able  supporter  of  evangelical  'Love  in  the  19th  Century'  (1873). 
Oiristianity  He  =1^0  h>ok  part  in  politics,  m  preaton,  Tohn  Smith,  American  politician 
1871  was  elected  to  the  NaUonal  Assembly  1^  ^^j  soldier:  b-  near  Abington,  Va.,  20  April 
the  department  of  the  Seme  and  thenceforward  ,3^,^  ^  Columbia,  S.  C,  I  May  1881.  He  was 
constantly  sought  to  consolidate  the  republic  on  ^a^^^ted  from  the  Hampden- Sidney  College 
a  thoroughly  hberal  basis  He  was  elected  a  ;^_  ,g  ^j^^j^^  ^  University  of  Virginia 
hfe  .senator  ,n  1883.  He  fo"nd«l  the  'Revue  ^„j  at  Harvard,  3rA  after  an  extended  tour  of 
Chretienne'  in  ;8S4  and  conducted  it  till  his  Europe  settled  in  Columbia.  He  was  a  member 
death  His  published  works  which  have  ap-  ^^  jj,^  g^^jj,  Carolina  legislature  in  1848-56 
peared  m  an  English _ version  include:  'His-  ^^^  j^^^  ^  ^j  j,  repvitaiion  as  an  orator.  He 
toire  ,des  Trois  Premiers  Siecles  de  LEgUse  ,  ^  ardently  upheld  the  secession  move- 
Chretienne>(l^);;L'Egl|seet  la  Revolution  ^I'en J  beaded  his  State's  delegation  to  the 
>rancaise'  (1M9)  ;  'Jes^Christ,  son  Temps  Charleston  convention  in  i860,  and  in  the  fol- 
sa  Vie.  wa  tEuvre>  (1866;  7th  ed  1884).  a  ^^^-  ^^^^^  ^„^  ^f  j^c  commissioners 
reply  to  Renans  'Vie  de  Jesus';  'Eludes  Con-  ^^  Virginia,  where  he  made  a  brilliant  sjieech 
temporames'  (1880)  translated  into  English  urging  secession  upon  that  State.  He  was  en- 
as  'Contemporary  Portraits' ;  'Les  Origines'  |^j  ^^  ^j,^  g^j  j^;,,^  ^f  3„lj  r„„  ^^  ^f^^. 
*.'?^Vi'  J7"='="d  as  The  Study  of  Origins'  ;  ^  » ^  ^^^  assigned  chief  of  the  conscript  depart- 
'Vanftds  Morales  etPohtiques*  (1885)  ;  "Alex-  „,„[  with  the  rank  of  brigadiei'-general.  Aftei 
andre    Vinet'     (1890);    'Etudes    Evangehque^>  the  war  he  lived  in  Europe  for  a  time,  and  afte. 


Loyson    (i^i),    Roussel 


r  opponent  of  the  government  until  his  death. 
Preston,  Hargaret  Junkiii,  American  t 

"■    "'  "■-  '  '-'■-,  I^a.,  1""     '    ^  '■- 


„      „           „  thor:  b.  Philadelphia,  I'a.,  1825;  d.  Baltimore, 

See  FotCE;  Power.  Md.,  28  March  1897.    She  was  married  to  ^ohn 

Preaaure  Flpires,  in  mineralogy,  are  cer-  T.  L.  Preston  of  the  Virginia  Military  Institute 
tain  radiating  Imes  developed  by  the  pressure  in  J857  and  from  that  time  until  her  husband's 
of  a  point  on  a  crystal  or  cleavage  surface.  They  death  lived  in  Lexington,  Va.  In  1855  she  trans- 
arc  diagonal  to  the  percussion  figures  (qv.).  lated  the  Latin  hymn   'Dies  Ira'  and  in  1856 

Prea'ter  John  (Priest  or  Presbyter  John),  published  her  first  book,  a  novel  entitled  'Sil- 
a  semi-legendary  character  of  the  Middle  Ages,  verwoo.d.'  Her  subsequent  work  is  almost  en- 
It  was  reported  by  travelers  that  there  w=s  a  '"'ely  '"  verse  and  is  characterized  by  deep 
Christian  prince  who  reigned  in  the  interior  of  religious  feeling  and  an  ardent  espousal  of  the 
Asia  under  his  name,  and  the  same  slory  was  f°"(s!*^::^J.^^^^"^!:„^She  published:  'Beechen- 
also  known  to  the  Crusaders.  Albert  of  Aix  brook'  (i8«);  Od  Songs  and  New>  (1870)  ; 
and  Otho  of  Freisingen  speak  of  him  in  the  'Fof  Loves  Sake'  .(1886);.  'Aunt  Dorothy' 
12th  century;  Rubruquis.  in  the  13th,  attributes  (1890);  etc.  Her  diary  giving  an  interesting 
the  name  of  Prester  John  to  a  Nestorian  prince,  ?nd  \^}}'?^\^  history  of  her  life  in  the  Soulb. 
Vng  Khan,  who  had  reigned  in  Karakoram  "  pub  1  shed  in  p—  -  c-'.-i— i-  t-.-.™  ai_ 
over  two  Mongol  tribes,  and  perished  in  a  war  'an  s  Life  and 
against  Genghis  Khan,  above  half  a  century  be-  Preston'  (1903). 
fore  the  time  of  his  journey.  Other  travelers  Preston,  Thomas  Scott,  American  Roman 
»f  the  13th  century  also  mention  this  personage.  Catholic  clergyman :  b.  Hartford,  Conn.,  23  July 
Who  this  Prester  John  was  cannot  be  deter-  1824;  d.  New  York  4  Nov.  1891.  He  was  grad- 
mined.  The  supposition  that  he  wa.s  one  of  the  uated  from  Washington  (now  Trinity)  OjUetje 
chief  priests  01  the  Lamailes  does  not  agree  in  1843,  from  the  General  Theological  Semi- 
with  the  position  assigned  to  his  residence  by  nary  of  the  Protestant  Episcopal  Church  in 
the  travelers,  nor  do  any  etymological  explana-  1846.  and  held  assistant  reclorates  in  New  York, 
tions  seem  satisfactory.  The  Portuguese  in  the  Subsequently  he  entered  the  Roman  Catholic 
15th  century,  hearing  a  story  of  a  Christian  Church,  and  after  study  at  St.  Joseph's  Seminary, 
prince  in  the  interior  of  Africa,  whose  name  Fordham,  N.  Y.,  was  ordained  priest  in  1850. 
was   Ogan,   and  who  was   in    fact   the   negus  He  became  chancellor  of  the  diocese  of  New 
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•Yorit,  and  in  1861  rector  of  St.  Ann's,  New  mills,  electrical  eugineerinj;  works,  machine- 
York.  In  1881  he  was  made  moosignor,  and  in  shops,  iron  and  brass  foundries,  railway-carriage 
1888  prothonotary  apostolic.  He  vigorously  op-  works,  breweries,  malt-houses,  roperies,  tanner- 
posed  the  land  and  labor  movement  of  Henry  ies,  etc.  A  considerable  shipping  trade  is  car- 
George  (q.v.),  and  was  active  in  urging  the  ried  on,  though  it  was  long  obstructed  by  the 
excommunication  of  Dr.  McGlynn  (<}.v.).  condition  of  the  Kibble.  Since  1884  the  river 
Among  his  man;r  controversial  and  devotional  has  been  canalized  and  a  dock  of  40  acres  built, 
works  are:  'Life  of  St.  Vincent  de  Paul*  besides  two  graving-docks  and  a  timber-pond  of 
(1866);  'Lectures  on  Christian  Unity*   C1867);  35  acres,  with  the  necessary  approach! 

■'    ■  "  '  "    '  '  "iL  y^ 


'Lectures  on   Reason  and   Revelation'    (186S}  ;  gates,  etc.,  and  a  very  considerable  i 

'Protestantism    and    the    Bible'     (18S0);    and  the  trade  has  now  taken  place. 

*God  and  Reason'  (1884).  Preston  is  said  to  have  risen  on  the  decay 

Preston,     WiU»m     Campbell.     American  "J  Ribchester,  the  Roman  Rigodunum   situated 

legislator  and  educator:  bTRiiladelphia,  Pa.,  27  ^'^H'  ]}  "1}^^  t^'^^"  "P  "^^  "^"-  .  I**  n^™' 

Dec.  !?«;  i.   Columbia,   S.   C,  22  uky  ih6o.  originally  Priests  town,  it  owed  to  the  number 

He  was  graduated  from  the  South  Carolina  Col-  ?*  religious  houses  which  it  contamed.    About 

lege  in  1812,  studied  law  and  was  admitted  to  *f  "  ""  =^  ^axon  settlement;  in  1323  it  was 

the  bar  in  1820.    He  established  a  law  practice  ^^^I"  '""^  bunied  down  by  Robert  Bruce;  m  930 

in  Columbia,  S.  C,  the  next  year,  and  speedily  ".^,*■"'  P^'^^   "church   was  built;   in   the  great 

became  prominent  in  his  profession,  excelling  as  •''"i^   *^''   "  espoused   the   Royalist   cause    and 

a  jury  lawyer.     He  sat  in  the  State  legislature  suffered  severely  during  the  contest,  having  been 

in   1828  and  in   1830-2,  where   he  boldly   advo-  '*'«  captured  by  the  Parliamentarians,  who  on 

caled  nulliiieation  and  won  a  high  reputation  as  the  latter  occasion  were  headed  by  Cromwell  m 

an  orator.    In  1836  he  was  elected  to  the  United  P"^"?": '"  '^e  rebellion  of  1715  it  was  occupied 

States  Senate,  but  refused  to  act  with  his  col-  '»J'  }^^  Jacobite  forces,  who  erected  barricades 

league,  Calhoun,  in  the  laiter's  support  of  Van  ^"^  '"="'«  "  !""»'■'«  resistance,  but  were  ultimately 

Burcn,    and    resigned    his    office    in    1842.     In  obliged  to  surrender  at   discretion.     Pop.  about 

1845-51  he  was  president  of  the  SoDlh  Carolina  I25-«>D- 

College  and  proved  an  able  and  successful  ad-  Preatonbttrg,  Engagsmenta  at   and  near. 

ministrator.     He   established  the   Columbia  Ly-  In  September  iSSi  Col.  John  S.  Williams  began 

ceum,  which  he  endowed  with  his  own  library  to  organize  a  Confederate  force  at  Prestonburu, 

of  3,000  volumes.     Consult  O'Neall,  'Bench  and  in  eastern  Kentucky,  to  operate  in  the  interior 

Bar  of  South   Carolina.'  of   the   State.      On   8    November   Gen.   William 

Preston,  England,  an  important  manufac-  Nelson,    who   had    advanced    against   him    with 

turing  town   of   Lancashire,  28  miles  northeast  '^ree  Ohio  regiments,  detachments  of  Kentucky 

of  Liverpool;  on  a  height  above  the  north  bank  infantry  and  cavalry,  and  two  sections  of  artii- 

of  the  Ribble,  near  the  head  of  its  estuary,  and  'ery,  with  a  part  of  this  force  encountered  a  de- 

on  the  London  &  Northwestern  and  other  rail-  tachment  thrown  forward  by  Williams  to  cover 

ways.     The    river    is    spanned    by   five    bridges,  bis  withdrawal.     After  a  well -contested  engage- 

The  handsome  central  railway  station  cost  about  '""^^   a*    Ivy    Mountain,   Williams    was    forced 

$1,000,000.    Other  important  buildings  are  the  "<""  "is  position  and  retreated  through  Pound 

Gothic    town    hall ;    court-house,    in    the    Doric  Gap  into  Virginia,  with  a  loss  of   10  killed.   15 

Style;  a  new  infirmary,  the  house  of  correction,  wounded,  and  40  missing.     Nelson  was  recalled 

the     custom-house,     corn-exchange,     new     gas-  *o  Louisville,  and  Williams  returned  to  Preslon- 

oflices,  large  and  handsome  market-shed,  exten-  burg.     Gen.   Humphrey   Marshall   had  been  r" 
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barracks,  workhouse,  theatre,  and  assembly-  <IcTed,  i  November,  to  the  command  of  the 
,_..is;  the  Literary  and  Philosophical  Institution,  Confederate  forces  in  eastern  Kentucky,  includ- 
iTOvided  with  a  library  and  museum;  the  ^^S  those  of  Williams  and  soon  had  in  addition 
Jarris  Institute  of  Literature,  Art.  Science,  and  'wo  Virginia  regiments  and  a  battery  of  four 
Technical  Instruction  (formerly  the  Mechanics'  guns,  makmg  a  total  force  of  about  2,400  men. 
Institute,  and  now  greatly  enlarged)  ;  the  Free  who  were  badly  clothed,  many  of  them  bare- 
Public  Library  and  Museum,  in  the  Grecian  footed,  and  generally  badly  armed,  many  of  the 
Style,  with  many  valuable  paintings,  etc.  The  ""en  having  only  shotguns  and  squirrel -rifles.  In 
ecclesiastical  edifices  include  a  number  of  estab-  the  beginning  of  January  (862  Marshall  had  the 
lished  churches,  besides  Roman  Catholic  and  greater  pan  of  his  command  intrenched  new- 
other  chapels.  Among  the  former  Christ  Church  Paintsville,  on  the  main  branch  of  the  Big  Sandy 
is  admired  for  the  purity  of  its  Norman  archi-  River,  a  few  miles  north  of  Prestonbnrg.  On 
tecture;  and  the  parish  church,  which  has  been  '?  December  Gen.  Buell  assigned  Cd.  James  A, 
rebuilt  in  the  decorated  style  of  the  14th  cen-  Garfield  to  the  command  of  a  brigade  of  about 
tnry,  with  a  spire  196  feet  high,  is  also  a  fine  3'000  men,  partly  cavalry,  and  sent  him  against 
building.  St.  Walburge's  Roman  Catholic  chapel,  Marshall  and  to  clear  the  valley  of  the  Big 
which  has  a  beautiful  spire  306  feet  high,  ranks  Sandy.  On  the  23d,  when  Garfield  began  hi» 
as  the  most  splendid  place  of  worship  in  Pres-  march  up  the  coarse  of  the  river,  the  greater 
(on.  The  town  is  supplied  with  water  from  part  of  the  brigade  was  concentrated  at  Louisa, 
reservoirs  situated  near  Longridge,  18  miles  on  the  Big  Sandy.  On  6  Jan.  1862,  after  driv- 
northeast  of  Preston,  with  a  capacity  of  403  ing  in  several  scouting  parties,  Garfield  arrived 
millions  of  gallons.  On  the  south  side  of  the  within  seven  miles  of  Paintsville.  Marshall, 
town  are  two  beautiful  pubh'c  parks,  and  on  the  well  informed  of  his  approach,  fell  back  from 
north  side  of  the  town  is  the  Moor  Park.  Paintsville  on  the  night  of  the  Sth  to  the  forks 
The  original  staple  manufacture  of  the  town  of  Middle  Creek,  about  three  miles  above  Pres- 
was  linen,  which  is  still  woven,  but  has  been  tonburg.  Garfield  advanced  through  PaintB- 
completely  eclipsed  by  the  cotton  manufacture,  ville.  defeated  Marshall's  cavalry  at  the  inoutb 
first  introduced  in  1777.    There  are  steam  saw-  of  Jennis'  Creek  on  the  7th.  and  on  the  moming 
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of  the  loth  attacked  Marshall  on  Middle  Creek  th«  law  will  in  general  presume  ihat  lie  is  still 
with  cavalry  and  was  repulsed  by  artillery  alone,  alive,  unless  after  a  lapse  of  time  considerably 
Garfield  now  attacked  with  infantry  and  the  exceeding  the  ordinary  duration  of  human  life; 
fight  continued  from  noon  to  near  dark  with  but  if  tliere  be  evidence  of  hia  continuous  unex- 
varying  success,  several  Union  advances  being  plained  absence  from  home,  and  of  the  non- 
repulsed  ;  but  Marshall  finally  abandoned  his  receipt  of  intelligence  concerning  him  for  a 
-  position,  though  not  retiring  from  the  field  un-  period  of  seven  years,  the  presumption  of  life 
til  next  morning,  when,  being  out  of  food  for  his  ceases, 
men,  he  marched  to  Martin's  Mill.  Garfield  did 
not  pursue.  He  crossed  the  river  on  the  nth 
and  occupied  Preatonburg,  and  on  the  12th  and 
I3lh     withdrew     to     Paititsville.      Both    sides 

claimed  tlie  victory.    Garfield  had  i,7oo  men  on  ts_  ^-       .,  -  ••     .        o      ^ 

the  field,  and   his   loss  was  two  killed   and   25  ^^-  ?''*'^'  "»"!«■      See  CalabbeeE. 

wounded.    Marshall  had  1,500  engaged,  and  lost  Pretoria,  pre-to'rT-a,  South   Africa,  capital 

II    killed   and    15   wounded.      Consult:    'Official  of  the  Transvaal  Colony  (q.v.)  ;  situated  a  short 

Records,'    Vol.    VII,;   Tine   Century   Company's  distance  north  of  the  small  river  Aapies,  a  tribu- 

•Battles  and  Leaders  of  the  Civil  War,'  Vol.  1,  taiy  of  the  Crocodile,  4,500  feet  above  sea-level, 

E  A  Carman  ^  "'''"  northeast  "of  Johannesburg,  349  miles 

Ti_    ,                    -■-.'.     r      ,.  '  ^y  "''  west  of  Delagoa  Bay,  and  1,040  miles  by 

PreBtonpans^    pres^ton-pSnz      Scotland,    a  rail  northeast  of  Cape  Town.     The  town  .s  regu- 

smalltownmthecountyof  Haddington,  on  the  la^ly    laid   out   and    many   of   the    Streets   arc 

^'r"i?   °  /r    V"'!!^  T   ?  "t"^  ■"    ,E<''n.''V'B'''  planted   with   splendid   willow-trees.     The   most 

celebrated  for  the  batUe  fought  m  the  vicinity  rmponaut  public  buildings  are:  the  government 

31    Sept.    174s,   when   the   Highlanders,   headed  buildings,   in  Church   Square,   surmounted  by  a 

by   Prince   Charles,  defeated  the  royal   troops  statue  of  Liberty ;  the  post-office ;  the  Dutch  ke- 

commanded    by    Sir    JoUu    Cope.      l-op.    about  formed  Church,  in  the  centre  of  Church  Square; 

3-«»-  the  Anglican  cathedral  of  St.  Alban ;  a  Roman 

Presfwich,  Sir  Jos^h,  English  geologist:  Catholic  church,  with  school  and  convent  build- 

b.  London  12  March  1B12;  d.  Shoreham,  Sussex,  ings;  the  Jewish  Synagogue,  a  handsome  build- 

gl  June  1896.  He  was  educated  at  University  ing;  the  new  market  buildings;  a  palace  of 
ollege,  London,  and  continued  hii  geologiuu  justice,  in  course  of  erection  for  the  reception 
studies  though  engaged  in  business  as  a  wine  of  the  law  courts;  a  public  library,  containing 
njerchant.  The  Geological  Society  conferred  a  English  and  Dutch  books;  a  museum;  a  gymna- 
medal  upon  him  in  1849,  and  he  received  like  siumand  training  institute.  'The  town  is  lighted 
honors  from  the  Royal  Society  in  1865  and  the  by  electricity,  and  public  waterworks  were 
Institute  of  Civil  Engineers  in  recognition  of  opened  in  1891.  Just  outside  the  town  are  the 
his  contributions  to  science.  In  1870  V  ^  bg.  barracks  formerly  occupied  by  the  Transvaal 
came  president  of  the  Geological  Society  and  in  State  Artillery,  and  near  them  the  prison  is  sil- 
that  year  he  retired  from  business.  He  becain'^  iiated.  In  i8g6  the  Boer  autliorities  began  the 
professor  of  geology  at  Oxford  in  1874  and  construction  of  a  circle  of  six  forts  round  the 
though  advanced  in  years  for  the  adoption  of  a  town,  which  since  the  war  have  been  disman- 
new  profession  his  vast  learning  and  the  vigor  tied.  Pretoria  was  founded  in  i8^S,  and  was 
with  which  he  approached  his  new  task  enabled  named  in  honor  of  Andries  Pretorius,  the  first 
him  to  fill  the  position  with  great  success.  His  president  of  the  South  African  Republic.  In 
most  important  researches  relate  to  the  Tertiary  1863  it  replaced  Polchetstroom  as  the  scat  of  the 
deposits,  which  he  rearranged  and  reclassified,  central  administration.  In  December  1880  the 
and  evidences  concerning  the  existence  of  the  British  garrison  in  Pretoria  was  besieged  by  a 
prehistoric  man.  He  also  applied  his  knowledge  force  of  Boers,  and  on  the  retrocession  of  the 
to  the  practical  question  of  obtaining  from  un-  country  in  the  following  year  the  town  was 
dergtound  waters  a  belter  supply  for  cities.  He  evacuated  by  the  British  troops.  The  gold-rush 
retained  his  professorship  at  Oxford  until  ifflS,  which  began  about  1886,  and  the  working  of  the 
was  connected  with  various  important  scientific  natural  wealth  of  the  neighboring  Witwaters- 
Eocieties  and  in  1896  was  knighted.  His  writ-  rand,  had  a  ^reat  influence  upon  the  condition  of 
ijigs  include  about  140  papers  of  which  the  most  Pretoria,  which  was  rapidly  improved  in  respect 
notable  are  published  in  his  'GcoIoct'  (1886-^)  of  architecture  and  sanitation.  On  S  Jmie  1900 
and  'Collected  Papers  on  Some  Controverted  the  town  was  occupied,  practically  without  Op- 
Questions  in  Geology'  (1895)-  Consult  Lady  position,  by  a  British  force  under  Lord  Roberts, 
Prestwich.  "Life  and  Letters  of  Sir  Joseph  and  then  became  the  headquarters  of  the  British 
Prestwich*  (1899).  operations  in  the  South  African  war  (q.v.), 
Presurap'tion.  in  law,  is  a  supposition  held  The  population  before  the  war  was  about  12.000. 
as  good  or  real  before  it  is  shown  or  certainly  PretorinB  (Dutch,  pra-td'ri-iis),  Harthinas 
known  to  be  so.  Presumptions  are  either  juris,  Weuels,  Boer  soldier  and  pohtician;  b.  Natal 
or  juris  el  de  jure.  A  legal  presumption  in  1827;  d.  Potchefstroom,  South  Africa,  19  May 
law  is  one  established  in  law  till  the  contrary  1901.  He  took  part  in  the  "Great  Trek"  of  1836. 
be  proved.  Thus,  a  person  who  has  the  pos-  and  in  1852  became  commandant-Reneral  of  the 
session  of  goods  is  presumed  to  be  the  owner,  Boers.  In  i860  he  wps  elected  president  of  the 
or  a  man  is  assumed  to  be  innocent  unless  the  Orange  Free  State,  in  1864  of  the  South  African 
contrary  be  proved.  Presumptions  are  adopted  Republic.  Re-elected  in  1869,  he  soon  afterward 
from  the  necessity  of  arriving  at  some  conclu-  resigned.  After  Kruger's  election  in  18S3,  Pre- 
sion  or  other  in  most  cases  where  the  evidence  torius  took  small  part  in  the  affairs  of  the  rc- 
is  general  or  inconclusive.  Thus,  where  a  per-  public,  being  persistently  opposed  to  the  wa( 
son  has  disappeared  and  has  not  been  heard  of,  policy  against  Great  Britain  as  destined  event' 
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uallr  to  subvert  the  independence  it  sougfat  to  as  'quaranlinable  diseases,"  and  they  ot  course 
secure.  Pretoria,  tlie  capital  of  the  Tramvaal,  must  differ  with  locality,  depending  upon  what 
was  named  in  bis  lionor.  communicable  diseases  are  endemic  in  a  lucaliiy. 
PrcTentive  Medicine.  Generally  the  term  Jn  'he  United  Slates,  plague,  cholera,  typhus 
'preventive  medicine"  has  been  regarded  as  al-  ""er,  yellow  fever,  and  leprosy  are  the  diseases 
most  synonymous  with  public  hygiene,  and  its  which  the  aulhoniies  especially  attempl  to  ex- 
application  has  been  confined  to  the  operations  clu<le  "om  the  country.  Scarlet  fever,  measles, 
of  the  sanitary  authorities  in  the  prevention  of  O'phthena,  and  smallpox,  being  endemic,  are  not 
the  infectious  and  communicable  diseases.  '*«'<'  ,at  quarantme,  but  are  referred  to  isola- 
These  operations  have  not  in  the  past  included  tion  hospitals  for  supervision  until  their  term- 
even  all  of  the  more  important  commnnicable  dis-  'nation.  Dunng  recent  years  the  quarantinable 
eases,  although  the  list  In  recent  years  has  been  diseases  have  been  almost  completely  excluded 
considerably  extended.  Formerly  cholera,  plague,  "om  this  country.  Occasionally  a  case  has  been 
yellow  fever,  typhus  fever,  epidemic  dysentery,  adrailted  at  some  point,  and  a  group  of  cases,  or 
smallpox,  scarlet  fever,  diphtheria,  and  typhoid  a  localized  epidemic,  has  followed;  but  in  almost 
fever  practically  comprised  all  of  the  diseases  all.  mstances  the  outbreaks  have  been  of  a  re- 
which  came  specifically  under  the  supervision  of  stricted  and  local  character.  It  does  uot  seem 
the  public  health  authorities.  Recently  this  list  probable  that  m  North  America  there  will  ever 
has  been  considerably  increased  by  some  sanitary  again  be  any  serious  danger  of  the  prevalence  of 
boards.  Many  of  the  diseases  referred  to  — for  cholera,  plague  typhus  fever,  or  eprosy.  In 
example,  cholera,  plague,  yellow  fever,  epidemic  dealing  with  the  other  communicable  diseases 
dysentery  — have  practically  passed  from  the  specific  methods  have  been  devised,  depending 
supervision  of  the  authorities,  at  least  in  the  fo."  "=  nature  of  the  diseaseand  the  niethod 
temperate  zones,  because  either  they  no  longer  «*  ils  ttansmission.,  In  some  instances  the  Jt- 
occur  at  an  in  these  regions,  or  only  occasion-  t^^Pt  «  made,  to  destroy  the  catise,  or  prevent  its 
ally  a  case  or  a  group  of  cases  appears  and  caUa  euUaace  into  the  body ;  in  other  .instances,  to 
for  specific  action  and  supervision.  The  eradica-  ■  render  the  individual  insusceptible  to  the  cause 
lion  of  these  epidemic  diseases  may  be  regarded  and  at  the  same  time  protect  him  from  exposure 
as  the  greatest  triumph  of  preventive  medicine.  W  infection.  For  example,  the  cause  of  smallpox 
It  will  of  course  be  noted  that  public  hygirtie,  V^  «'"«.  ''now".  "  ■»  "»'»  t"  attempt  to  destroy 
or  preventive  medicine,  in  this  restricted  sense,  "  'n  the.  individual ;  but  as  vaccination  renders  a 
has  taken  little  or  no  cognizance  as  yet  of  maor  Pf '■son  insusceptible  to  smallpox,  it  proves  an 
eKceedmgiy  impoHani  commnnicable  diseases,  absplutely  dlicicnt  means  for  _  preventing  the 
sudi  as  syphilis,  gonorrhoa,  puerperal  fever  and.  prevalence  of  this  disease. ,  In  cities  and  countries 
generally  speaking,  even  of  tuberculosis.  whew  vaccination  and  rcvaccination  are  en- 
Pr^entive  medicine  in  the  proper  sense  has  """ced  smallpox  rapidly  disappears ;  and  even 
a  very  much  breader  scope  than  that  indicate-t.  when  cases  are  introduced  from  without,  the 
and  may  be  defined  at  the  sura  of  all  medical  disease  does  not  extend.  Thus  in  Prussia,  where 
knowledge  spiriicablc  to  the  prevention  of  dis-  there  is  compulsory  vaccination  ii)  infancy  and 
ease— of  all  disease  in  the  broadest  sense,  and  revaccinatton  at  different  intervals  later  in  life, 
not  simply  of  the  communicable  diseases.  It  pre-  smallpox  practically  does  not  exist.  In  different 
supposes  the  widest  knowledge  of  medicine,  and  portions  of  the  United  States  the  prevalence  of 
has  its  essential  fonndatron  in  our  knowledge  of  smallpox  119  epidemic  form  is  determined  mwch 
the  anabMny  and  causation  of  disease:  Preven-  instance  by  the  thoroughness  with  which  diSer- 
tive  medicine  comprises  therefore  the  prophylaxis  ent  comomaities  have  been  vaccinated, 
of  dlMase:  it  is  gcner^,  comprising  those  meas-  In  typhoid  fever  the  methods  followed  in 
ure*  which  are  applicable  to  the  prevention  of-  prevention  are  oi  a  different  character.  The 
disease  in  the  ewmmmiity  (including  especially  Ijphdid  bacilli  which  cause  typhoid  fever  are 
the  communicable  diseases)  ;  and  it  is  indiTidtial.  practically  always  taken  into  the  body  through 
as  applied  to  the  prevention  of  disease  of  all  the  mouth,  usually  in  drinking-water  or  food, 
kinds  in  the  individual  members  of  the  com-  The  comtnonest  sources  of  infection  are  contam- 
ntunity.  General  prophylaxis  refers  to  what  are  ioated  water,  milk,  and  oysters,  and  also  the 
Mtoken  of  as  preventable  diseases,  and  these  in  direct  infection  of  those  in  immediate  contact 
'the  broad  sense  may  be  regarded  as  all  of  the  with  typhoid  fever  cases,  by  the  transfer  of  the 
infectious  diseases  which  are  communicable.  In-  typhoid  bacilli  to  the  mouth  on  soiled  hands,  or 
dividual  phrophylaxis  has  a  still  wider  scope  ffMn  eating  or  drinking  utensils.  Aerial  infec- 
and  includes  the  whole  sum  of  medical  knowledge  tion  plays  a  small  part  in  the  causation  of  this 
as  applied  to  the  prevention  of  disease  (of  all  disease.  The  prevalence  of  typhoid  fever  has 
varieties)  and  the  prolongation  of  life.  Geoeral  been  very  greatly  restricted  by  the  protection  of 
prophylaxis  and  individual  prophylaxis  do  not  the  sources  of  water-supply,  by  the  application 
always  rtin  along  wholly  parallel  lines ;  for  what  of  sanitary  measures  to  the  collection  of  milk, 
is  best  for  the  individual  is  not  necessarily  best  and  by  proper  disposal  of  sewage.  Sewage  is  the 
for  the  community.  Preventive  medicine  is  an  medium  through  which  the  typhoid  infection 
applied  science,  and  includes  all  purely  medical  reaches  the  water-supply.  Milk  is  infected,  not 
knowledge  applicable  to  the  attainment  of  its  when  derived  from  the  animal,  but  subsfr- 
aim.  In  securing  its  aim  preventive  medicine  quently,  from  the  washing  of  utensils  with  con- 
necessarily  improves  the  general  physical  well-  taminated  water,  or  in  some  similar  way.  As 
being  of  the  individual,  and  thus  life  is  rendered  yet  no  active  measures  have  been  adopted  by  the 
not  oidy  longer,  but  happier.  sanitary  authorities  to  prevent  the  contamination 
General  prophylaxis  attains  it.s  purpose  in  dif-  of  shell-fish  through  the  sewage-pollution  of  the 
ferent  ways.  Through  the  establishment  of  sea  water  in  which  the  shell-fish  beds  are  situated. 
Quarantine  it  attempts  to  exclude  infectious  dis-  This  is  probably  a  much  more  common  source 
eases  which  are  endemic.     These  are  spoken  of  of  infection   than  has  been  generally   su^oscd. 
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111  the  case  of  scarlet  fever,  measles,  diphtheria,  diseases  has  been  very  largely  reduced  throngh 

chickenpox,  whooping-cough,  and  mumps,  pro-  individual  prophylaxis  at  the  time  of  childbirth, 
phylactic  measures  comprise  the  removal  of  the  The  diarrheal  diseases  of  infancy  are  Dot  as 

sick,  if  possible,  to  special  isolation  hospitals  de-  a  rule  properly  to  be  regarded  aa  communicable, 

signed  for  this  purpose,  and  the  adequate  disin-  but  their  prevalence  has  been  greatly  restricted 

fectton   of   clothing,    rooms,    furniture,   bedding,  through   the  work   of  health   authorities  in   the 

etc.,  which  may  have  become  infected  by  contact  sanitary  control  of  miJk  and,  lo  a  less  extent,  o( 

with  the  sick.     At  present  no  other  means  are  the  water-supply.     Tlie  reduction  during  recent 

available,   except   in   diphtheria,   largely  because  years  in  the  death-rate  from  diarrhceal  diseases  ■ 

of  the  lack  of  knowledge  as  to  the  exact  causes  of  children   under   two,   which   has   taken  place 

of  these  diseases.     In  diphtheria,  besides  these  almost    everywhere    in    this   country,    is    almost 

measures,  there  is  now  a  method  for  rendering  phenomenal ;  and  indirectly  the   reduced  preya- 

the   individual   insusceptible   to   the   disease   for  lence  of  these  diseases  has  materially  decreased 

short  periods  by  administering  immunizing  in-  others   brought  on   by  them  —  diseases   of  mal- 

jections  of  diphtheria  antitoxin.    By  these  injec'  nutritioa,  such  as  rickets,  etc.    The  results  which 

tions  the  individual  may  be  rendered  insusc^ti-  have  thus  been  accomplished  have  been  due  al- 

ble  to  the  disease   (as  in  smallpox  by  vaccina-  most  entirely  to  increased  medical  knowledge  and 

tion),  but  the  immunity  is  of  short  duration.  its  intelligent  application  to  preventive  medicine. 

Many  sanitary  authorities  are  now  adopting  Preventive  medicine,  however,  in  the  truest, 
measures  for  the  prevention  of  tuberculosis,  broadest,  and  best  sense,  includes  not  only  this 
which  causes  more  deaths  throughout  the  civi-  work  in  the  general  application  of  medical  know- 
lized  world  than  any  other  single  disease.  Here  ledge  to  restricting  the  prevalence  of  the  infec- 
again  the  problem  of  prophylaxis  differs_  from  tious  diseases  in  the  community,  but  also  the  ap- 
that  applicable  to  any  of  the  other  diseasn  plication  of  medical  knowledge  to  the  protection 
mentioned.  In  tuberculosis  the  tubercle  bacilli,  of  the  individual  from  disease  of  all  kinds  at 
which  are  the  cause  of  the  disease,  are  solely  every  ^age  in  life  from  birth  to  old  age;  and  it 
contained  in  the  discharges  from  the  diseased  tin-  is  this  individuaj  prophylaxis  which  has  received 
sues,  bttt  the  only  form  of  tuberculosis  (the  dis-  thc'leait  attention  either  from  the  medical  pro- 
ease  may  atfect  any  organ  or  tissue  of  the  body)  fession  or  from  the  people.  Here  is  a  very  large 
in  which  the  discharges  containing  the  tubercle  field  for  intelligent  work.  A  moment's  consid- 
bacilli  are  likely  to  be  a  source  of  danger  to  eration  shows  at  once  the  impossibility  of  for- 
others,  is  tuberculosis  of  the  lungs,  or  pulmonary  mulating  general  rules,  or  of  applying  the  same 
consumption.  In  this  form,  tubercle  bacilli  are  rules  M  all  individuals,  for  it  is  a  matter  of 
frequently  present  in  the  expectoration  in  almost  common  observation  that  individuals  differ  wide- 
incredible  numbers.  The  prophylaxis  of  tuber-  ly  in  their  physical  and  mental  characteristics, 
culosis  is  therefore  practically  comprised  in  the  susceptibilities,  and  tendencies.  The  occurrence 
destruction  of  the  expectoration  of  persons  auf-  in  different  families  of  certain  similar  types  of 
fering  from  pulmonary  tuberculosis  at  the  time  of  disease  in  successive  generations  is  a  matter  of 
its  exit  from  the  body.  If  this  could  be  abso-  general  observation;  and  the  influences  which  are 
lutely  accomplished  the  transmission  of  tubercu-  injurious  at  one  period  in  life  may  be  not  only 
losis  from  one  person  to  another  would  be  al-  not  harmful  but  beneficial  at  another.  It  is  mott 
most  completely  avoided.  A  common  source  unfortunate,  from  this  point  of  view  at  least,  that 
of  infection  is  probably  present  in  the  minute  the  family  physician  of  former  times  is  so  gen- 
drops  of  atomiied  expectoration  which  are  fore-  erally  disappearing.  The  ideal  family  physician 
ibiy  discharged  into  the  air  in  coughing  and  knew  thorou^^ly  the  family  histories  of  his  pa- 
sneezing,  unless  the  mouth  and  nose  are  covered  tienta,  their  tendencies,  susceptibilities,  weak* 
during  these  acts.  The  prevention  of  tubercu-  nesses;  he  watched  every  stage  in  the  life  of  the 
losis  only  requires  the  exercise  of  scrupulous  child  from  birth ;  he  knew  where  to  restrain, 
care  with  regard  to  the  expectoration,  the  re-  where  to  encourage,  and  what  to  prohibit,  where 
moval  to  isolation  hospitals  of  those  who  are  dangers  to  their  physical  well-being  lay,  and 
unwilling,  too  ignorant,  or  unable  because  of  how  to  advise  them  for  self-protection.  In  ear- 
weakness,  to  adopt  proper  precautions,  and  the  Ijer  da^  when  the  kaowledge  of  disease  was  less 
disinfection  of  rooms,  with  their  contents,  which  extensive  than  at  present,  it  was  not  within  die 
have  been  occupied  by  tubercular  patients.  There  power  of  the  physician  to  advise  as  wisely  as  at 
remain  to  be  considered,  aside  from  this  prophy-  present  It  is  well  known  now  that  disease  as 
laxis  as  applicable  to  the  human  being,  the  such  is  never  inherited.  It  is  too  much  the 
measures  necessary  because  of  the  possible  trans-  custom  to  think  of  disease  as  a  definite  entity, 
mission  of  the  disease  from  animals,  especially  whereas  it  is  really  only  an  abnormal  process.  It 
through  the  meat  and  milk  of  tubercular  cows,  is  not  possible  to  see  or  examine  disease,  as  it 
But  while  this  is  a  real  danger,  its  importance  has  no  existence  as  such,  but  in  some  instances 
has  probably  been  greatly  overestimated.  It  is  the  causes  of  disease  may  be  studied,  as  is  the 
now  well  known  that  tuberculosis  very  rarely  case  in  the  infectious  diseases  due  to  known 
exists  at  birth.  I(  is  never  inherited,  in  the  micro-organisms.  In  these  may  be  investigated 
strict  sense,  and  only  in  very  exceptional  in-  the  micro-organisms  causing  the  disease  and  the 
stances  does  intra-uterine  infection  occur.  changes  in  the  organisms  produced  by  the  germs ;    .. 

Genera!     prophylaxis     has     as    yet    scarcely  so  also  may  be  studied  the  abnormal  inanifesta- 

touched  upon  many  of  the  other  infectious  and  lions  of  life  which  these  changes  produce,  those 

probably,   to   some   extent   at   least,   preventable  manifestations  which  are  called  the  symptoms  of 

diseases.     The  venereal   diseases  have  been   ig-  disease.     The  so-called  inherited  disea.ses  whidi 

nored  because  the  problem  is  so  largely  a  social  are  of  an  infectious  nature  are  simply  instances 

one.      No   preventive   measures   even   promising  of  infection  during  intra-uterine  life,  as  tubercu- 

in  their  character  have  been  suggested  for  deal-  losis  and  syphilis.     The  diseases  of  melabolisn^ 

ing  with  them.    The  prevalence  of  the  puerperal  such  as  gout,  diabetes,  adiposity,  etc.,  are  not  in- 
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mances  of  inherited  disease,  when  they  occur  in  i  April  1697;  d.  near  Cfaantill;  M  Nov.  1763. 

different  generations  in  the  same  family,  as  is  fre-  He  was   at  first  a  Jesuit,   then   enlisted   in   tlic 

guently  the  case,  but  are  the  result  of  the  trans-  army,  after  a  brief  return  to  the  order  again 

mission  from  parent  to  children  of  ftinclionally  turned  soldier,  and  still  later  joined  the   Bene- 

ineffieient  organs,  which  break  down  under  the  dictines  of  St.  Maur.     Subsequently  he  lived  in 

demands  laid  upon  them.  Holland    and    England,    and    in    1735    became 

An    absolutely    efficient    prophylaxis    applied  almoner  and  secretary  of  the   Prince  de  Conti. 
to  the  individual   would  permit  the  conduct  of  He  founded   'Le  Pour  et  le  Conire,'   a  journal 
a.  physiological  life  from  birth  to  its  termination  patterned     after    the     'Spectator,*     which     ran 
in    a   physiological    death,    occurring   when    the  through  ao  volumes  (1733-40)  ;  translated  Rich- 
vital   resistence  with'Which  the  individual   was  ardson  and  Hume's  'History  of  England';  and 
endowed  at  birth  was  exhaasted.     With  advanc-  wrote  a  'Histoire  des  Voyages'    (1747-80),  and 
ing  medical  knowledge  and  a  higher  civilization  several  works  of  fiction,  including  'Le  Doyen  de 
there  should  be  a  closer  approximation  to  this  KilWrine'     (i733-S).     'Mimoircs   et   Aventures 
condition  in  a  larger  and  larger  percentage  of  the  d'un    Homme   de   Qualiti   qui    s'est    Retire   du 
population   and   a   material   prolongation   of  the  Monde'     {172&-S6),     which     includes     'Manon 
mean  life-time.  Lascaut,*  a  story  of  some  celebrity  in  Frendi 
Hermann  Michael  Btccs,  M.  D.,  literature,   frequently  reprinted,   and   the   basis 
General  Medical    OSUer  and   Director   of   the  ox  a  drama  (1851)  by  Barriere  and  Foumier, 
Sactrrioiogical    Laboratories,    Department    of  and    'Contes,    Aventures    et    Faits    SinguJiers' 
Health,  New  York  City,  (1764).    A  selection  from  his  works  appeared 

Prcvoat.  prg-v6',  Auguitine,  English  sol-  a*  Paris  in  1810-16.    Consult  Ifcrisse    'L'Abb* 

dicr:    b.    Geneva.    Switzerland,    about    1725;    d.  Pfevost'   (1896)  ;  and  the  study  by  SchroedcT. 

England  5  May   i78<5.    He  entered  the   army,  Pr^rost-ParmdoL  pra-vB  pa-ra-d61    Laden 

served  under  Wolfe  at  Qm^  as  captain  of  Anatolc,  French  wrfter;  b.  Paris.  France,  8 

die  60th  regiment,  and  in  1778  captured  the  fort  Aug.  iSag;  d.  Washington,  D.  C,  11  Aug.  1^. 

at    Sunbury,    Ga..    for    which    service    he    was  He  was  educated  at  the  College  Bourbon  and 

brevetted   major-general.    He    commanded    the  the  Ecole   Normal,  was  editor  of   <La   Revue 

forces  which  defeated  Gen.  John  Ashe  at  Briar  d'Histoire  Universelle*  in  1854,  and  in  i8ss  ac- 

^'■"'^"  y^'  *"*?  '^J'^''  '"  »"  ""ft^Pt  to  <ap-  ccpted  the  chair  of  literature  at  the  University 

Jure  Charlcstown  in  that  vear    He  distinguished  of^Aix,  but  resigned  in  1856  to  become  editor 

himself  by  his  successful  defense  of  Savannah  ^  the  Paris  'Journal  des  Debats.'     As  a  iour- 

against  the  Americans  _m  October  1779,  and  re-  naUgt,    hia    keen    irony,   his    brilliant,    forcible 

ceived  full  rank  as  major-general  m  recognition  ^^\^  rendered  him  a  formidable  adversary.    A 

01  his  services.  believer  in   constitutional   government   he  wai 

Vltvott,  pra-T6,  Evgene  Harcel,  French  opposed  to  Napoleon  HI.  Hts  articles  were  in- 
novelist :  b.  Paris,  France,  i  May  1862.  He  was  strumental  in  recalling  (he  French  »rmy  from 
educated  at  the  Polytechnic  School  in  Paris  and  Mexico,  but  hia  contributions  to  the  *Courrier 
'  until  iSqi  was  employed  in  a  tobacco-factoiy  at  do  Dimanche>  caused  the  suppression  of  that 
Lille,  His  conceptions  are  clever  and  well  journal  in  1866.  After  the  formation  of  the 
worked  out,  his  s&le  easy  and  usually  graceful,  Ollivier  ministry  in  1870  he  became  reconciled 
but  his  later  work,  though  brilliant,  shows  a  to  the  empire  and  accepted thepost  of  ambassa- 
tendener  to  the  delineation  of  morbid  emotional  dor  to  the  United  States.  His  reception  at 
types.  His  first  book,  <Le  Scorpion'  (18B7),  Washington  was  very  different  from  his  ex- 
attracted  great  attention-  from  its  attack  on  the  pectations,  public  opinion  being  in  sympathy 
Jesuit  system  of  education.  His  later  works  with  the  Germans  rather  than  the  French  in  the 
include;  'Chouchette'  (1888);  'La  Cousine  Franco- Prussian  troubles.  The  formal  attitude 
Laure*  (1890) ;  'Lettrcs  des  Femmes'  (1893)  ;  of  the  Administration,  and  the  trying  conditiona 
*Nouvelles  LettreadesFcmmes'  (1893);  'Demi-  generally,  preyed  upon  his  mind  and  he  cora- 
vierges'  (1894)  ;  <Le  Moulin  de  Nazareth'  mitted  suicide  shortly  after  his  arrival.  Hia 
(1894);  'Notre  Compagne'  (1895);  'Le  Jardin  editorials  arc  still  considered  models  of  jour- 
secret'   {1897);  'LTieureui  Menage'   (igoi).  nalistic     style     and     his    books     include:     'Do 

Prnoat,  pri!-v6',  Sa  George,  English  sol-  Ro'e  de  la  Famille  dans  I'Educaiion'    Ci8S7); 

dier,  son  of  Augustine  Prevost  Cq-v.):  b.  New  'Quelquea  Pages  d'Histoire  Contemporaine'  (4 

York  19  May  1767;  d.  London,  England,  5  Jan.  vols.,  i86»-6) ;  'La  France  Nouvelle'  (1868). 

1816.    He  entered  the  army  in  early  youth,  dis-  Preyvr,  prt'Sr,  Vnihelm  Thierry,  German 

tmguished  himself  in  the  West  Indies,  was  pro-  physiologist:   b.    Manchester,  England,  4  July 

moted    major-general    in    1805,   and   created   a  1841;   d.   Wiesbaden,   Germany,    15   July   jSot- 

baronet  later  in  the  same  year.    In  1808  he  was  He  was  educated  in  the  universities  of  Boon, 

appointed  lieutenant-governor  of   Nova   Scotia  Berlin,  Heidelberg,  Vienna,  and  Paris,  took  de- 

and  m  the  autumn  of  that  year  he  conducted  a  grees  in  both  philosophy  and  medicine,  and  in 

division  of  troops  to  the  West  Indies  where  he  i86g  was  appointed  professor  of  physiology  at 

participated  in  the  capture  of  Martinique  as  sec-  Jena.    In  iSffi  he  became  privat-docent  at  Ber- 

ond    m    command.     He    was    made    lieutenant-  lin.     He  has  made  valuable  investigations  in  the 

general  in  181 1,  and  appointed  govemor-in-chief  fields  of  quantitative  spectral  analysis,  the  per- 

of  British  North  America.     In  the  War  of  l8ia  ception  of  sound  and  the  precise  qualities  of  the 

he   rendered   important   service   to   his   govern-  senses.     Of  his  books  the  most  famous  is   'Die 

ment,  but  his  defeat  at  Plattsburg  in  1814  forced  Seele  des  Kindes'    (1881),  and  especially  de- 

hrni    to   abandon    his   attempt   to    invade    New  serving  of  mention  are;     'Ueber  Empfindungen' 

York  and  brought  him  under  censure.  (1867)  ;   'Ueber  die  Grenzen  der  Tonwahmeh- 

Prfivort  d'Exiles,  prS-vfl  dSg-i£l,  Antoine  mung'  (1876)  ;  'Elemente  der  allgeraeinen  Phy- 

PtmjsoJi,  French  author:  b.  Hesdin  (Artois)  siologie'   (1883):  'Der  Hypnotismus'  (1890). 
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Priam,  prfam,  the  last  Icing  of  ancient  Pribilof,  prelte-lof  (sometimes  called  Pai- 

froy,  was  the  son  of  Laomedon  and  Strymo  or  bvlov,  or  Seal),  a  group  of  islands  in  Bering 
Placia,  He  was  the  6th  of  the  Trojan  kings  Sea,  bdongtng  to  Alaska;  about  zoo  miles  north 
and  reigned  40  years.  His  territory  included  of  the  Aleutian  Islands  and  320  miles  west  of 
Lesbos,  Mysia,  and  the  Hellespont  When  a  BristoIBay.  The  largest  islands  of  the  group 
youth  he  marched  with  the  Phrygians  against  are  Saint  George  and  Saint  Paul.  The  totw 
the  Amazons,  and  went  as  ambassador  to  the  area  is  about  180  square  miles.  This  group  is 
Thracians.  Afier  the  death  of  his  father  he  of  great  importance  as  here  is  the  breeding  place 
reigned  in  Troy,  By  his  first  wife.  Arisbe,  of  tlie  fur-seal.  The  winter  home  of  the  fur- 
daughter  of  Merops,  he  had  .£sacus.  He  after-  seal  has  not  (1904)  been  discovered;  about  May 
ward  gave  Arisbe  to  Hyrtaeus,  and  married  Ihey  come  to  Pribilof  Islands,  where  the  fog 
Hecuba,  by  whom  he  had,  according  to  Homer,  hangs  over  the  land  almost  continuously.  The 
19  children,  among  whom  Hector,  Alexander  islands  were  discovered  the  last  of  tlie  i8[h  cen- 
or  Paris,  Creusa,  Laodicc,  Polyxena,  Cassandra,  tuiy  by  Gerassim  Pribylof  (or  PribyloffJ,  a 
Deiphobus,  Helenus,  Pammon,  Polites,  Aati-  Russian,  and  first  male  on  the  boat  Saint  George. 
phus,  Hipponous,  Polydorus,  and  Troilus  were  He  had  been  drifting  about  in  the  Bering  Sea, 
the  most  distinguished.  By  four  concubines  he  looking  for  the  breedmg  place  of  the  fur-bearing 
also  had  30  sons  and  four  daughters.  When  he  seal,  and  at  last  he  found  the  place.  He  took 
was  extremely  old  the  Greeks  demanded  of  him  possession  of  the  island  (saw  only  one  at  first) 
the  restoration  of  Helen,  who  had  been  carried  '<"■  Russia,  his  countrj-,  and  he  named  the  island 
away  t^  Paris,  and  on  his  refusal  to  give  her  Saint  George  after  his  boat.  Later  the  second 
up  they  made  war  against  Troy,  took  and  de-  island  was  discovered  and  called  Saint  Paul  and 
stroyed  the  city,  after  a  siege  of  10  years,  his  ^^  whole  group  was  named  after  its  discoverer, 
son  Hector  having  already  failed.  According  There  are  on  the  islands  about  4«J  permanent 
to  later  legends,  when  the  Greeks  entered  the  residents. 

city  he  armed  himself,  to  seek  death  in  the  midst  Price,  TuUus  Mendes,  English  traveler:  b. 

of  the  enemy ;  but  Hecuba  prevailed  upon  him  London,   England.     He  was   educated   in  Brus- 

to  take  shelter  at  the  altar  of  Zeus,    Here  he  sels  and  «t  the  Ecole  des  Beaux  Arts,  Paris; 

saw  his  son  Polites  fall  by  the  hand  of  Pyrrhus;  entered    journalism   and    was   a    special    artist- 

and,  unable  to  contain  himself,  hurled  his  javelin  correspondent  of  the  'Illustrated  I./)ndon  News.' 

at  the  youth,  who  dragged  the  old  man  by  the  In     1884-5     he     served     in     the     army     with 

hair  from  (he  altar  and  plunged  a  sword  into  the    Bechuanaland   campaign  in    South   Africa 

his  breast  and  lias  since  engaged  m  various  exploring  ex- 

Priapu^  prl-a'piiB,  in  Greek  mythology,  a  P'^'lijions  in  Siberia,  Mongolia,  a ina,  western 

field  and  gaVden  g<Jd  especially  honored  in  lliip-  Australia    etc.     He  was   with   the  Greek  army 

saeus,  a  town  of  Mysia,  situated  in  a  rich  wine  '"   the .  Grfeco-Turfcish   war   m    1^7,   was  en- 

country.    Aphrodite  bore  him  to  Dionysus  when  K.^B^d  m  an  expedition  m  the  Northwest  Ter- 

the  latter  was  returning  from  India,  though  his  "'o^?  Can?*'''.  ?"^  ^  Klondike  m  1858,  and 

father  unwillingly  acknowledged  him  on  account  ^^^   '"  ,P"!?   1?    '5°^'-    "tw     t  R        c    >'   ' 

ofhisuglincss.     Thc6r*ttruiisofihecropswere  'F™"?  the,Arct>c   Ocean  to  the  Yellow  Sea* 

offered  to  him  as  the  god  of  the  fields,  the  ''^'i'The  Land  of  GoId>    (1896);    <From 

protector   of  gardens,  bees,  goats,   and  sheep.  Huston   to    Klondike'    (1898);    etc 

Homer  and  Hcsiod  do  not  mention  him  and  it  Fricc^  Longford  LorcU,  English  political 

was  only  in  later  times  that  lie  was  honored  economist  r  b.  England  20  July  186a.    He  was 

with  divine  worship.     He  was  represented  wilh  educated  at  Trinity  College.  Oxford,  was  lecturer 

horns  and  goat's  ears,  and   large  phallus,  hav-  to  the  Toynbee  Trust  in  1886-7  and  in  l8g5-6 

ing  in  his  lap  all  kinds  of  fruits ;  in  bis  hand  was   lecturer  in  statistics  at  University  CoHege 

he  held  a  sickle,  and  usually  a  horn  of  plenty,  iti  London.    He  was  examiner  at  Victoria  Uni- 

His  worship  spread  from  l-ampsacus  to  Greece  versify  in  1898  and  in   1903  was  called  to  that 

atid  thence  to  Rome,     He  represents  the  produc-  position  at  the   University   of   Wales.      He   has 

live  power  of  nature  and  is  the  god  of  sensual  published;    'Industrial   Peace'    (1887)  ;    'Money 

pleasure.  and  its   Relation  to   Prk:es'    (1896);    'A   Short 

Priber.  pr5-bar.  Chriatian,  French  Jesuit  V-}^9  °l   ^^'''''   ^°"""""  """^  Industry' 

in   America.     He    came    among    tlie    Cherokee  ^'■S'")  1   cic. 

Indians  in  1736  and  took  up  his  residence  with  Price,  Richard,  British  Unitarian  clergy- 
them  in  Great  Tellico  Town  in  what  is  now  man  and  political  economist:  b.  Tynton,  Glamor- 
East  Tennessee,  Intending  to  make  a  dictionary  ganshire,  Wales,  22  Feb,  1723;  d.  London  19 
and  grammar  of  the  Cherokee  language  he  April  1791.  In  1758  he  became  paslor  of  a 
adopted  the  dress  of  the  Indians  to  lessen  their  Unitarian  congregation  at  Hackney,  where  he 
feeling  of  his  being  a  stranger,  meanwhile  strtv-  continued  as  long  as  he  lived.  He  published  in 
ing  to  civilize  and  convert  them.  His  influence  17S8  'Review  of  the  Principal  Difficulties  in 
among  the  Cherokees  grew  to  such  an  extent  Morals,'  which  was  followed  by  'Four  Disserta- 
that  they  adopted  a  code  of  laws  he  prepared  tions  on  the  Importance  of  Christianity,  the 
for  them  thereby  exciting  the  distrust  of  the  Nature  of  Historical  Evidence,  and  Miracles, 
English  government  of  South  Carolina.  Fear-  etc'  (1767).  In  1771  appeared  his 'Observations 
ing  French  influence  the  English  demanded  on  Reversionary  Payments  and  Annuities,'  suc- 
Priber  from  the  Indians,  who  refused  lo  sur-  ceedcd  by  the  celebrated  'Northampton  Mortal- 
render  him,  and  the  safety  of  the  English  envoy  ity  Tables,'  and  other  valuable  works  relating 
was  secured  only  by  Priber's  interference.  But  to  life  assurance  and  annuities.  He  also  pub- 
while  traveling  in  Alabama  in  1741  he  was  lished  'Appeal  to  the  Public  on  the  Subject  of 
seized  by  the  English  authorities  and  cast  into  the  National  Debt';  and  during  the  comest 
prison  in  Frederica,  Georgia,  where  he  soon  died,  with  the   North  American  colonies,   'Observa- 
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tions  on  the  Nature  of  Civil  Liberty'  and  the  published:     'The    Teaching    of    the    Mother. 

'Justice  and  the  Policy  of  the  War  with  Amer-  Tongue'  (1877);  'Shakespeare's  Verse  Con- 
ica'  (1776).  This  work  was  widely  circulated  strtxtioa'  (i88g) ;  edittd  'Othello*  in  the  Bank- 
in  this  country,  and  Congress,  through  Franklin,  side  Shakespeare  (i8go) ;  etc 
expressed  its  desire  to  receive  his  assistance  Prich'ard,  James  Cowlea,  English  ethnolo- 
in  regulating  the  national  finances.  When  Pitt  gist  and  physician ;  b.  Ross,  Herefordshire,  11 
became  prime-minister  he  consulted  Price  in  his  Feb.  1786;  d.  London  22  Dec.  1848.  He  studied 
schemes  for  the  reduction  of  the  national  debt,  medicine  at  Edinburgh,  began  practice  at  Bristol 
and  the  establishment  of  the  sinking  fund  was  in  1810,  and  in  1S14  became  physician  to  the 
oy  his  recommendation.  Consult  Morgan,  Bristol  infirmary.  In  1813  he  published  "Re- 
Me:noirs  of  the  Life  of  Richard  Price'  (1815).  searches  into  the  Physical  History  of  Mankind,* 

Price,    SterUng    G.      American    soldier:    b.  J"  ^  Ti'""*'.^'''!?*^*^*' A'^-^J   J  W  f/^" 

Prince  Edward  County.  Va.,  ,1  Sept.  1805;  d.  ^^^'"^9^  *?  fi'e;  'The  Eastern  Ongirf  of  the  Celtic 

Saint  Louis.  Mo.,  29  &pt.   i860.     He  ■ivas  edu-  Nations'    (1831)  ;    'Natural   History   of   Man,> 

caled  at  Hampden-Sidney  College,  studied  law.  «hich  has  been  transUted  into  both  French  and 

removed  to  Chariton  County.  Mo.,  in  i8ti,  and  German  (1843) ;  'Insanity  and  Other  Disorders 

in  1840  wa.')  elected  to  the  Missouri  house  of  Affecting  the  Mind,'  long  a  standard  authonty 

representatives,  of  which  he  waa  speaker  until  (1833)  ;    'Different    Forms    of    Insanity    m  .re- 

1844  when  he  was  elected  to  Congrtrss.     Here-  lation  to  Jurisprudence.'     In  1845  he  was  ap- 

Bigned  00  the  outbreak  ot  the  Mexican  War  pointed  one  of  the  London  commissioners  of 

and  organized  a  cavalry  regiment  of  which  he  lunacy. 

was  commissioned  colonel.  Under  General  PricUr  Ash,  any  of  several  prickly  shrubs 
Kearney  he  marched  with  his  men  fwm  Fort  of  the  United  States  of  the  rue  family  (Rulaceit) 
Leavenworth  to  Santa  F^  where  be  Vaa  left  in  and  genus  Xanthoxylum,  especially  X.  ckma- 
charge,  and  upon  being  attacked  by  the  Mexi-  herculis,  whose  aromatic  and  pungent  bark  is 
cans  he  repulsed  them  severely  and  completed  us^d  in  the  southern  States  as  a  rustic  remedy 
the  conquest  of  California.  In  18-7  he  was  pro-  for  toothache.  In  the  south  this  bush  is  there- 
moted  brigadicr-getiera  of  volunteers,  became  fore  known  as  toothache-iiee  and  pepper-wood 
military  governor  ot  Chihuahua,  and  in  1848  «»j.ti_  ti„4  c^  vr„,.„,. 
won  a  decisive  victory  over  the  Mexicans  It  ™=Wy  "eat  See  Miliaria. 
Santa  Cmi  de  Rosafes.  In  1853-7  he  was  Prickly  Pear.a  genus  {Opunlta)  of  Ameri- 
governor  of  Missouri,  and  in  1861  presided  over  can  cactus.  About  130  species  have  been  recog- 
the  convention  called  to  decide  the  secession  nized  in  the  region  they  occupy  from  British 
question.  He  was  a  •Conditional  Union'  man  Columbia  through  the  western  Stales,  Central 
but  later  joined  the  Confederacy,  and  in  1861  America  and  West  Indies  to  southern  South 
wasappointedmajor-generatof  Slate  forces, par-  America.  They  are  very  variable  in  their  s^ 
ticipating  under  Gen.  Ben  McCulloch  in  the  cific  characters,  and  the  lines  between  species 
defeat  oi  the  Union  forces  at  Wilson's  Creek  in  are  very  indistinctly  marked.  Some  are  very 
Aug-ist  of  that  year.  He  then  captured  Lexing^  dwarf  prostrate  plants;  others  are  tree-like  in 
ton  on  Che  Missouri,  but  was  forced  to  retreat  height  and  spread  of  top.  They  have  club- 
before  Pr^mont.  He  served  under  Van  Dom  at  shaped,  cylindrical  or  flat  spiny  or  hairy,  fleshy 
Pea  Rid^  in  iMi  and  was  promoted  major-  stems,  and  except  upon  the  youngest  joints  bear 
general  in  the  Confederate  army.  He  com-  no  leaves.  These  leaves  drop  off  very  soon. 
nuuided  one  wing  ot  Van  Dom's  army  at  Cor-  The  flowers,  which  are  borne  near  the  upper 
inth.  He  was  defeated  by  Rosecrans  at  luka,  parts  of  the  joints  or  stems  and  on  the  most 
Miss.;  sccompanied  Beauregard  in  his  retreat  bristly  parts,  are  solitary  or  in  corymb-like 
to  Tupelo,  and  afterward  serving  in  the  Trans-  panicles  and  are  usually  yellow  and  very  showy. 
Mississippi  department,  was  there  engaged  in  The  fruit  is  a  modified  stem,  the  ovary  being 
the  unsuccesstul  attempt  to  capture  Helena  in  sunken  in  its  apeit.  It  varies  with  different 
1863.  In  1864  he  succeeded  in  preventing  species  from  dry  to  fleshy  and  succulent,  m 
General  Steele's  advance  toward  Red  River,  many  species  being  edible.  Pnckly  pears  were 
and  later  made  a  raid  into  Missouri.  He  was  "  cultivationamong  the  natives  when  America 
estern  Arkansas  toward  the  ?"  ^f'^T'I^;.-""^-^^"'"  i:?''^^^'^  }^^ 


close  of  the  war  and   after  the  surrender  ho 
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ine  war  ana   auer  ine  auiTeno«  ™  ^^^^  ^^j       ^^^^    ^^^        Aust^lia.    etc 

'The  Fight  for  Missouri'  (1886).  troublesome   weeds,   though    in   many   they   are 

Price,  Thomu  Randolph,  American  eda-  valued  for  their  fruit.     In  Sicily  they  are  one 

cator:  b.  Ridimond,  Va.,  iS  March  1839;  d.  New  of  the  chief  crops,  the  peasants  living  mainly 

York    7    May    1903.     He    was    graduated    from  upon  the  fruit  from  July  to   November.     Since 

the   University  of  Virginia  in   1855,   studied  in  some  of  the  varieties   will  produce   about   nine 

Berlin  and  Kiel,  and  in  1861  returned  home  to  tons  of  fruit  to  the  acre  upon  land  too  rocky, 

enlist   in   the    Confederate    army   in   which  he  thin  or  poor  for  other  crops ;  since  this  produc- 

served  through  the  war  as  a  private  and  on  the  tion  can  be  counted  upon  for  a  long  series  of  years 

staff  of  Gen.  Stuart.    In  1867  he  became  profes-  without  any  cultivation  after  the  plants  become 

sor   of    Latin   and    Greek    at    Randolph -Macon  established    (in   three   years   or   less,   usually); 

College,   later   being   transferred    to   the   Greek  and  since  they  are  highly  nutritious,  their  value 

and  English  chair,  and  in  1876  was  appointed  to  is  not  over-estimate^  in  climates  adapted  to  their 

the  chair  of  Greek  and  Hebrew  in  the  Univer-  culture ;  namely,  dry  and  frostiess.     They  con- 

sily   of    Virginia.      In    l88z    he   was    called   to  tain   about    14  per  cent   of  sugar  and  nearly   2 

Columbia    University    as   professor   of    English  per  cent  of  fat     A  crop  of  nine  tons  per  acre 

language  and   literature  and   remained   at   the  would,  therefore,  be  equivalent  to  about  2,500 

head  of  the  department  until  his  death.     He  pounds  of  sugar. 
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In  view  of  these  statements  it  seeais  strange  upon  many  of  (he  plantations  rows  of  Pride  of 

that  attention  has  not  been  directed  to  improve*  India  trees  are  very  common,  and  in  autumn  the 

ment    of    varieties,    etc.      They    have    not    been  branches   and   the   ground   beneath   are  covered 

ranked  with  horticultural  fruili<,  though  they  are  with  their  berries.     A  decoction  of  the  bark  of 

of   far   more    economic   importance   than    many  the    root    is    administered    as    a    cathartic    and 

that  are.      In  many  sections   they  are   used   for  vermifuge.     In  large  doses  it  is  said  to  produce 

slock  feeding,  especially  in  seasons  of  drought,  narcotic    effects,    and    such    appears    to    be   the 

The  spines  are  genertlly  rubbed  or  burneJ  off,  action  of  the   ripe  berries   upon  the  robin  red- 

but  cattle  often  eat  them  without  this  treatment,  breasts,  which  are  very  fond  of  them,  and  eat 

and   frequently  suffer   death   because  the  spines  them  until  they  become  stupefied  and  fall  to  the 

pierce    their    intestines.     The    plants    are    most  ground.      From  this   state,   however,   they   soon 

used  for  fodder  in  the  western  States,  Africa  rec   .  er. 

and  Australfa.  In  Tunis,  dairymen  are  rarely  frideaux,  prld'6,  Humphrey,  English 
without  a  plantation  of  prickly  pear  for  their  scholar  and  divine:  b,  Padstow,  Cornwall,  2 
herd.  The  plants  are  also  planted  for  ornamental  May  1648;  d.  Norwich  i  Nov.  1?24.  He  was 
purposes  in  gardens  and  gretnhouses  in  many  graduated  from  Christ  Church,  Oxford,  in  1673 
parts  of  the  world  not  adapted  to  their  cultiva-  and  was  appointed  rector  of  Saint  Clement's,  Ox- 
tion;  and  in  places  adapted  to  them  they  are  ford,  in  1679,  prebend  at  Norwich  in  1681,  arch- 
favorite  hedge  plants.  The  most  esteemed  spe-  deacon  of  Suffolk  in  1688,  and  in  1702  became 
cies  are  probably  the  Indian  fig  (O.  Scus-indica') ,  dean  of  Norwich.  He  was  a  man  of  studious 
the  tuna  (O.  tuna),  O.  engetmanni,  and  O.  ful-  habits,  a  deep  thinker,  acquired  a  vast  store  of 
gida,  the  first  two  being  especially  valued  for  knowledge,  and  a  wide  reputation  for  judgment, 
the  fruit,  the  last  two  for  their  fodder.  0.  vul-  integrity,  and  wisdom.  His  greatest  work  was 
garii  is  a  common  species  in  the  eastern  States  entitled  'The  Connection  of  the  History  of 'the 
and  IS  hardy  as  far  north  as  Massachusetts.  Old  and  New  TesUments>  (4  vols.,  1715-18). 
Pride,  Thonus,  English  Parliamentary  Among  hia  other  works  are  'Marmora  Oxonien- 
officer:  d.  Nonsuch  23  Oct.  1658.  Having  been  sia>  (1676);  'Life  of  Mahomet'  (1697). 
a  drayman  and  a  brewer,  he  began  service  in  the  Prideaux,  John,  English  soldier:  b.  Devon- 
civil  war  as  ensign  under  the  Earl  of  Essex,  shire  1718;  d.  near  Fort  Niagara,  N.  Y.,  ig 
and  was  finally  promoted  colonel.  As  a  soldier  July  17s?-  He  entered  the  army  in  early  youth, 
he  won  considerable  distinction,  being  conspic-  and  attained  the  rank  of  brigadier- general  in 
uous  at  Preston  (17-19  Aug.  16.18),  and  com-  1759.  In  that  year  he  was  given  command  of 
manding  a  brigade  iti  the  Scottish  campaign,  one  of  the  four  divisions  which  were  sent  to  con- 
An  extreme  anti-Royalbt,  he  was  selected  by  quer  Canada,  and  while  Amherst,  Wolfe,  and 
the  army  to  exclude  the  Royalist  members  from  Stanwix  co-operated  in  the  north,  Prideaux  at- 
the  House  of  Commons.  (See  Pkide's  Pubcx.)  tempted  the  reduction  of  Fort  Niagara,  one 
He  was  one  of  the  judges  of  Charles  I.,  whose  of  the  strongest  fortresses  in  possession  of  the 
death-warrant  he  signed.  During  the  lord-pro-  French.  He  landed  before  the  fort  on  7  July 
tectorship  of  Cromwell,  he  was  knighted  and  and  opened  an  attack,  repelled  a  sortie  on  11 
made  a  member  of  the  newly  organized  House  July  and  on  the  19th  prevented  the  landing  of 
of  Lords.  On  the  Restoration,  it  was  voted  the  French  reinforcements  sent  by  Frontenac, 
his  body  be  exhumed  and  hanged  with  that  of  hut  was  killed  in  the  trenches  on  the  same  day 
Cromwell  on  Tyburn  gajlows.  Noble,  author  by  the  premature  bursting  of  a  shell.  His  work 
of  'The  Lives  of  the  Regicides,*  says,  however,  was  not  without  results,  however,  as  the  fort 
that  in  Pride's  case  the  sentence  was  not  car-  surrendered  on  the  24th. 

ried  ouL  Pride's  Purge,  the  familiar  name  for  the 

Pride    and    Prejudice,    a    novel    by    Jane  forcible  exclusion  of  Royalist  members  from  the 

Austen,   written   in   1796,  when  the  author  was  House  of  Commons  in  1648  by  Colonel  Thomas 

but  21,  but  not  published  till  1813.     The  theme  Pride  (q.v.).     Both  houses  of  Parliament  voted 

is   extremely    siinpie :    merely  a   history  of   the  by  large  majorities  to  accept  the  terms  offered 

gradual    union    of   two    people,    one    restrained  by  Charles  I.    The  Council  of  Officers  thereupon 

by  unconquerable  pride  and  the  other  blinded  by  determined   to   expel   members   of   the   majority 

prejudice;  but  in  spite  of  little  plot,  the  interest  from  the  House  of  Commons,  and  on  6  Dec.  16^ 

is  sustained  through  the  book.  Colonel    Pnde,   acting   under   instructions    from 

Pride    Of    India,    Price    of    China,    a    tree  Fairfax,   took   his    stand   with   a   guard   at   the 

(Melia   a:edrach).   of   the   mahogany   family,   a  entrances   to   the   Commons,    forcibly   prevented 

native  of  Syria,  Persia,  and  the  north  of  India,  '^«  entrance  of  about  90  members,  and  arrested 

and   cultivated   in   different   parts  of  the   world  ^^^^^  ^  °t.*'«".     The   Independents  were  thus 

as  an  ornamental  tree.     It  grows  to  the  height  ^^^  ^°  ^'^^ ,'"  c?-opCMtion  with  the  army.     The 

of  30  or  40  feet  with  a  trunk  of  20  inches  diam-  *^*   P.«?"   '«£'  '"  the  Upper  House  made  vain 

eter:    but    in   open    spaces   it   is   spreading   and  opposition    to    the   measures    of    the    decimated 

not    so    high.      Its    leaves    consist    of    smooth,  Commons,   by   which   they   were   qmle   ignored, 

pointed,   dark   green   leaflets,   arranged   in   pairs  j!"^  ^°""  ?T^P*fil?  ^  r<^''l"t"'"  »hat  the 

with    an    odd    one    at    the    end.      The    flowers,  Commons  of  England  «have  supreme  power  m 

hanging  in  clusters  at  the  ends  of  the  branches.  '*"=  nation.^     See  England,  History. 
are  of  lilac  color  and  agreeable  perfume.     They  Priene,  pri-e'ne,  in  ancient  history,  a  city 

give  place  to  bunches  of  berries  about  as  large  of  Ionia   at  the   mouth   of  the   Gieson   in   early 

as  cherries,  and  yellow  when  ripe.     The  fruit  is  times,    but   because   of   the   alluvial   deposits   of 

sweetish,  and  edible,  though  generally  supposed  the  Mseander  finally  lay  several  miles  from  the 

to  be  poisonous.     In  tne  cities  of  the  Southern  coast.    One  of  the  12  cities  in  the  Ionian  League, 

States   where   the   tree   was    introduced   by   the  Priene  was  conquered  by  Lydia,  and  on  Croesus 

eider  Michaux,  early  in  the  19th  century  and  overthrow  became  the  property  of  Pcnia.    The 
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weat  temple  of  Athene  Poliaa,  the  scene  of  the  hereditary.  In  Gmk  states  the  priestly  serv- 
festival  called  the  Pamonia,  was  here;  a  dcdi-  ice  in  certain  temples  and  places  was  restricted 
cation  ^P,on,'t  by  Alexander  the  Great  is  now  to  cerUin  families;  for  the  rest,  the  priesthood 
in  the  Bntish  Museum.  The  plan  of  the  ancient  was  a  function  of  the  state  In  Egypt  the 
cily  has  been  made  plain  by  explorations  made  priesthood  was  a  very  close  corporation  the 
in  1895-g  under  the  management  of  the  Royal  members  of  which,  with  the  king  at  their  head 
Museutn  in  Berlin.  Consult  Lenschau,  'De  Re-  were  the  supreme  arbiters  of  civil  and  even  mill' 
bus  Prienensium'  {1890).  tary  as  well  as  of  religious  affairs:  the  priest- 
Prieunitz,  pres'nits,  Vincenz,  German  hood  alone  possessed  whatever  science  existed 
peasant,  founder  of  the  Kaltwasserkur,  or  sys-  "'f  'he  mysteries  of  religion  or  of  the  secrets  of 
tern  of  hydropathy  (q.v.)  ;  b.  Grafenberg,  Aus-  statecraft,  or  the  laws  of  nature, 
trian  Silesia,  4  Oct.  1^99;  d.  there  28  Nov.  1851.  ,  In  primitive  Israel,  as  in  other  primitive  so- 
Having  effected  by  the  application  of  cold  water  cieties,  priesthood  was  the  attribute  of  the  father 
a  cure  of  a  severe  injury  he  had  received,  he  of  the  family:  the  priest  by  vocation,  as  a  man 
subsequently  employed  it  in  local  cases  as  a  set  apart  to  minister  on  behalf  of  the  people  in 
healing  agent.  Two  English  physicians,  Sir  their  relations  to  the  Deity,  does  not  come  into 
John  Floycr  and  Dr.  Currie  of  Liverpool,  had  view  till  the  Mosaic  epoch;  and  the  fully  devel- 
anticipaied  him  in  advocacy  of  the  method,  and  oped  priestly  system  of  Israel  did  not  come  into 
a.Silesian,  Hahn,  had  published  a  book  on  it  existence  till  the  time  of  Solomon  or  even, 
derived  largely  from  a  work  by  Floyer.  But  perhaps,  till  after  the  return  of  the  people  from 
Priessnitz  was  the  first  lo  develop  hydropathic  Babylon  and  the  building  of  the  second  temple  at 
practice.  He  established  an  institution  at  Griif-  Jerusalem  by  Zerubhabel  in  520  B.C.,  nearly  500 
Iierg  which  was  much  frequented,  among  the  years  after  Solomon's  reign.  Before  the  build- 
guests  being  many  physicians  who  came  to  study  mg  of  Solomon's  Temple  there  were  in  Israel 
his    claims.     He     wrote    nothing    himself,    but  several  temples  or  sanctuaries  with  oracles  that 


many  records   of  experiences  of  his  cure,  most  were  consulted  to  ascertain  the  will  and  pleas- 

of  them  favorable  and  many  enthusiastic,  were  'ure  of  Jehovah,  and  with  priests  as  their  inler- 

written   by   others.      Consult   the   study   by   Se-  preters;     and     the     priests     and     the     Levites 

linger  (1853)  ;  and  Philo  von  Walde,  *Priesa-  constituted  a  distinct  order  of  society;  but  after 

nitr  als  Begriinder  des  Wasser-  und  Naturheil-  the   secession   of   northern    Israel   every   devout 

fahrens'   (1897).  kirig   of    Judah    earnestly    sought   to    suppresB 

Prici^  Jouob,  American  author:  b.  New  rehgious  worship  or  sacrifice  everywhere  save 

York,  about  1790;  d.  western  New  York,  about  '"   the   central   national   Temple:   this   end   was 

1850.     He   was  an  unschooled  man,  a  harness-  not  achieved  till  after  the  return  of  the  captives 

maker  by   trade;   but  published   several   books,  from   Babylon,      Henceforth   the    worship   even 

Bome  of  which  became  very  popular.     Among  of  the  true  God  elsewhere  than  in  the  Temple 

thttn    were:     'Wonders    of    Nature'     (1826);  at  Jerusalem  was  denounced  as  impious  and  lit- 

'View  of  the  Millennium'   {1828)  ;   "Stories  of  tie  different  from  worship  of  false  gods.     The 

the  Revolution'  {1836);  'American  Antiquities'  entire  priestly  order  was  massed   in  Jerusalem 

(1838);  and  'Slavery  in  the  Light  of  History  and  its  neighborhood;  the  priests  were  distrib- 

and   Scripture'    (1843).  uted   into   24   classes   each   presided   over   by   a 

PriMt,  one  who  performs  the  sacred  rites  chief  priest,  and  each  class  of  priests  ministering 

of   any   religion,   especially   the   sacrificial   rites,  in  the  Temple  one   week   in  rotation  r  over  the 

and  who  is  thus  a  mediator  between  the  Deity  whole  priesthood  presided  the  High  Priest,  be- 

and  men,  lieved  to  be  always  a  lineal  descendant  of  Aaron, 

In  primitive  times  the  function  of  priesthood  the  brother  of  Moses. 
WHS  inherent  in  the  head  of  a  family,  the  pater     _    The  ministers  of  the  several  religions  men- 

iamiiiai;   but  as  states  were  organized  priest-  tioned,  as  well  as  those  of  Phoenicia,  Babylon 

hood  on  behalf  of  the  people  was  assumed  by  and    other    countries,     are     styled     in    English 

the  chief  or  king,  or  was  exercised,  under  him,  'priests' ;    in    Hebrew,    Greek    and    Latin    re-  - 

by   a   special   order   of  men;   but   still   the  rites  spectively    the    priest    is    Kohen,    hiereus    and 

of  domestic  religion  would  continue  to  be  per-  taeerdot.     But  the  English  word  priest,  derived 

formed  by  the  head  of  the  household.     In  early  from  the  Greek  prtsbylerof,  an  elder  person,  has 

Greece   and   Rome    when    kings   wefe   banished  not   in   itself   any  denotation  of  sacrifice   or  of 

and  the  power  of  the  ;,^te  came  into  the  hands  priestly  function  but  only  pf  maturity  of  age. 
of  elected  magistrates  the  priestly  office  of  the         In  the  Greek  New  "Testament  the  priest  of 

king,  or   his   headship   in   religious   affairs,   was  the  Jewish  law  is  always  called  hiereus  and  in 

vested  in  the  archon  basUeus  as  at  Athens,  or  the  Latin  Vulpite  version  sacerdoi,  never  prei- 

the  rex  tacrorum  as  at   Rome;   the  term   King  byteroi,  or  senior  (elder).     On  the'  other  hand, 

ibanleus    rex)     being    retained    after    kingship  neither  in  the  Greek  original  nor  in  the  Vulgate 

had    been    done     away,    doubtless    because    of  Latin   version  of  it  is  hiereus  or  sacerdos  ever 

some  religious  scruple,  lest  the  ^ods  should  re-  said    of   the   minister   of   the   religion   of   Jesus 

sent  the  lowering  of  the  appellation  of  the  head  Christ,    but   always   presbyleros   and    presbyter  ■ 

of  the  State  religion.     The  priests  of  the  slate  and    in    the    authorized    English    version    pres'- 

religion    were    now    appointed    by    the    public  byteros  is  invariably  rendered  elder   never  priest 

authority,  whether  their  functions  were  general  Nevertheless,   in  the   Book  of   Common    Prayer 

or  were  restricted  to  the  service  of  special  gods  of  the   Anglican   Church   and  in   that   Church's 

in  special  temples.  Articles  of  Religion  the  word  priest  is  every- 

In  Rome  there  never  was  in  papan  times  any-  where    employed    instead    of    elder-    but    this 

thing  like  a  priestly  order   or  priestly  caste  or  "priest*    of    the    Prayer    Book    is    not    hiereus, 

class,    as    the    order    of   knights    (eguiles)    or  JoccrJoj,  a  sacrificing  priest ;  for  in  the  Articles 

patricians  Qalrieti  Mobiles),  nor  was  priesthood  the  sacrificial  function  of  the  priest  of  the  Catho- 
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lie  Church  is  classed  with  "blasphemous  fables  published  'Examination  of  the  Doctrine  uf  Com- 
and  dangerous  deceits."  Hence  for  the  Anglican  man  Sense,  as  held  by  Drs.  Rcid,  Beattie,  and 
Church,  as  for  all  the  other  Protestant  Churches,  Oswald,'  and  soon  after  the  treatise  of  Hartley. 
the  priest,  presbyter  or  elder  is  not  the  minister  He  had  already  declared  himself  a  believer  in 
of  3  sacriAce.  It  is  different  in  the  Catholic  the  doctrine  of  philosophical  necessity,  and  in  a 
Church  and  in  the  numerous  heretic  and  schis-  dissertation  annexed  to  his  edition  of  Hartley 
matic  churches  of  the  East.  Those  churches  expressed  some  doubts  of  the  immateriality  of 
teach,  with  the  Church  of  Rome,  that  in  the  the  sentient  principle  in  man.  This  doctrine  lie 
Christian  dispensation  it  is  the  chief  office  of  still  more  forcibly . supported  in  his  'Disquisi' 
tlie  priest  to  offer  sacrifice,  namely,  the  eucliaris-  tions  on  Mailer  and  Spirit'  (i7?7).  Probably 
tic  oblation,  which  is  a  perpetual  representa-  because  of  his  "materialistic"  views,  the  con- 
tion  of  the  offering  made  on  Calvary.  In  the  nection  with  Shelburne  was  dissolved  in  1780, 
belief  of  those  churches  the  mass  is  the  self-  Priestley  retaining  an  annuity  by  original  agrec- 
same  sacrifice  which  Christ  offered  —  the  victim  ment  He  next  removed  to  Birmingham,  \\hcre 
the  same,  the  priest  the  same;  for  the  victim  he  became  once  more  minister  of  a  non-con- 
is  Jesus  Christ,  his  body  and  blood ;  and  the  formist  congregation,  and  occupied  himself  on 
priest  is  the  incarnate  Son  of  God  in  heaven,  the  his  'History  of  the  Corruptions  of  Christianity* 
High  Priest,  who  is  represented  in  the  mystic  (1782),  and  'History  of  the  Early  Opinions 
offerir^  by  the  priest  who  ministers  at  the  altar,  wncerning  Jesus  Christ*  {1786).  With  Erasmus 
It  is  worthy  of  mention  that  till  the  middle  Darwin,  Watt,  Boulton,  Wedgwood,  and 
of  the  3d  century  no  extant  writing  of  any  of  other  famous  men  he  founded  the  now  cele- 
the  fathers  employs  the  Greek  or  the  Latin  brated  Lunar  Society,  which  rendered  Birming- 
word  for  priest  (hicreus,  lacerdos)  to  designate  ham  for  the  time  of  its  existence  almost  the 
the  firesbyleros.  In  the  Roman  pontifical  (he  intellectual  centre  of  England.  His  'Familiar 
order  of  the  priesthood  is  called  both  presby-  Letter  to  the  Inhabitants  of  Birmingham'  waj 
ieraius  and  sacerdolium.  written  in  support  of  the  claims  of  Dissenters 
Prieatley,  preat'li,  Joseph,  English  physi-  for  a  repeal  of  the  test  acts.  The  era  of  the 
cist  and  Unitarian  divine:  b.  Fieldhead,  York-  French  Revolution,  whose  principles  Priestley 
shire,  13  March  1733;  d.  Northumberland,  Pa^  vindicated,  added  to  the  usual  animosity  of  theo- 
6  Feb.  1804,  After  a  secondary  education  he  logical  dispute.  The  anniversary  of  the  capture 
accepted  an  invitation  to  become  Presbyterian  of  the  Bastille  being  celebrated  at  Birmingham,  a 
minister  of  Needham  Market,  Suffolk,  on  an  mob  assembled,  and  although  Priestley  wa?  not 
average  salary  of  £30  a  year.  After  three  years  present,  burned  his  house,  and  nearly  al!  his 
he  took  charge  of  a  congregation  at  NaiUwich,  library,  manuscripts,  and  apparatus.  The  out- 
Cheshire,  to  which  he  joined  a  schooL  Here  rage  was  countenanced  by  too  many  exercising 
his  reputation  increased,  and  in  1761  he  was  hoth  lay  and  cleffcal  influence,  and  the  legal  corn- 
invited  by  the  trustees  of  tlie  Dissenting  acad-  pcnsation  which  he  obtained  fell  short  of  his  real 
emy  at  Warrington  to  occupy  the  post  of  tutor  losses  by  about  £2,ooa  On  I  Aug.  1874,  Birm- 
of  languages  and  beUes-lcttces  under  Dr.  Aiken,  ingham  made  some  amends  for  the  wrong  done 
A  visit  to  London  having  introduced  him  to  to  her  greatest  citizen,  by  the  erection  of  a 
Drs.  Franklin,  Watson,  and  Price,  he  was  en-  marble  statue  of  him  In  front  of  the  town-hall, 
couraged  to  compose  a  'History  oif  Electricity,*  On  quitting  Birmingham  {1791)  he  succeeded 
which  appeared  in  1767.  In  the  same  year  he  his  friend  Price  as  preacher  in  the  Orayel  Pit 
became  minister,  at  a  salary  of  £100  a  year,  of  the  Chapel,  Hackney,  where  he  remained  some  time 
Mill  Hill  chapel  at  Ij;eds,  where  his  religious  in  the  cultivation  of  his  scientific  pursuits,  until 
opinions  grew  decidedly  Unitarian.  At  Leeds  finally  goaded  by  party  enmity  to  seek  an  asylum 
his  attention  was  first  drawn  to  the  properties  in  the  United  States,  which  he  reached  in  1794, 
of  "fixed  air"  (carbonic  acid  gas)  ;  and  about  and  took  up  his  residence  at  Northumberland, 
this  time  he  completed  his  'History  and  Present  Pa.  In  America  he  dedicated  his  whole  time  to 
State  of  Discoveries  relating  to  Vision,  Light,  his  accustomed  pursuits.  Some  diseouraes  of 
and  Colors.'  In  1771  he  agreed  to  accompany  his  led  to  the  formation  in  Philadelphia  of  a 
Captain  Cook  on  his  second  voyage  in  the  Unitarian^  congregation,  and  he  held  private 
capacity  of  astronomer,  but  his  appointment  was  meetings  in  his  own  house.  He  was  never  nat- 
cancclled,  as  the  Board  of  Longitude  objected  uralized;  and,  curiously  enough,  never  learned 
to  his  theology.  to  make  change  in  United  States  coinage. 
After  six  years  at  Leeds  he  accepted  an  in%i-  PriestUy  was  an  ardent  controversialist,  chiefly 
tation  from  the  Earl  of  Shelburne,  afterward  in  consequence  of  extreme  simplicity  and  open- 
Marquis  of  Lansdowne,  to  reside  with  him  as  a  ness  of  character ;  but  no  man  felt  less  animosity 
companion  in  the  nominal  capacity  of  librarian,  toward  his  opponents  than  he  did,  and  many 
While  forming  a  part  of  the  establishment  of  who  entertained  the  Strongest  antipathy  to  his 
*  nobleman,  he  occupied  himself  in  scientific  opinions  were  converted  into  friends  by  his 
_..jits,  and  in  1773  gave  to  the  ' Pliilosophical  gentleness  and  urbanity  in  personal  intercourse, 
ransactions'  a  paper  on  the  different  kinds  As  a  man  of  science  he  stands  high  Jn  the  field 
of  air,  which  obtained  the  prize  of  Copley's  of  invention  and  discovery,  and  to  few  has 
gold  medal.  On  i  Aug.  1774  he  discovered  oxy-  pneumatic  chemistry  been  so  much  indebted. 
gen  or  'dephlogisticated  air,"  as  he  called  it,  a  On  his  own  admission  his  researches  in  his 
result  quickly  followed  by  other  important  dis-  favorite  science  were  superficial,  and  his  great 
coveries,  such  as  nitrous  gas,  nitrous  oxide  gas,  discoveries  to  a  considerable  extent  accidental, 
sulphurous  oxide  gas.  fluoric  acid  gas,  murialic  But  this  should  detract  nothing  from  the  honor 
gas,  and  ammoniacal  gas,  etc.  By  these  exploits  due  to  the  earnest  pioneer.  As  a  metaphysician 
he  may  he  said  to  have  been  almost  the  first  to  his  elucidation  of  fiartley's  theory  of  association, 
render  chemistry  a  precise  science.    In  1775  he  his  works  upon  philosophical  necessity  and  upon 
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PRIESTS  OF  THE  MISSION— PRIMATES 

materialism,   will  always  insure  attention.     As  second  son  of  the  king  of  Italy,  as  king  oi 
a  theologian  Priestley,  who  followed  his  convic-  Spain.    He  was  shot  by  unknown  assassins  while 
tions  wherever  they  led  him,  passed  through  all  driving  through  Madrid.     Consult :   F.  Jimenez, 
changes,  from  Calvinism  to  a  Unitarian  system  'Historia   Militar  y  Politica  de  D.  Juan  Prim' 
in   some  measure  his   own;   but  to  the  last  re-  (i860);   Leonardson,    'Prim'    (1901). 
maineda  zealous  oppo^er  of  infidelity.     Of  his  Primarv  Batteries.     See  Battery. 
theological  and  controversial  productions,  those  __?           r^i    ^-          c       c 
most  generally  esteemed  are  his  'Institutes  of  Pnmary  Election.     See    Elections. 
Natural  and  Revealed  Religion'    (i?72-4),  and  Primary  Rocks,  formerly  applied  by  gcQl- 
'Lettcrs  to  a  Philosophical  Unbeliever*  (1780-2).  ogists  to  the  earliest  rocks,  including  particularly 
He  also  wrote  many  works  of  practical  divinity,  those  owing  their  present  state  to  igneous  agency. 
There    is    an    edition   of   his    'Theological   and  Gneiss,  various  schists  and  granite  were  ao  re- 
Miscellaneous   Works,  with   Memoirs  and   Cor-  garded.    At  the  present  time  Priroaiy  is  used  aa 
respondence'  (1817^32).  equivalent  to  PaLxotoic  (q.v.). 

Priests  of  th«  Mianon.  See  Lazabists.  Pri'mate,  since  the  4th  century  of  the 
Christian  Church,  the  title  assumed  by  the  bishop 
of  the  capital  of  a  province,  and  hence  equiva- 
lent to  metropolitan  or  exarch.  The  Council 
Prigf  Case,  The,  in  American  history,  a  of  Chalccdon  decreed  that  the  primacy,  or  ''first 
famous  slave  case  tried  in  1837.  Edward  Prigg  place  before  all,"  was  to  be  accorded  to  the 
caused  a  fugitive  Maryland  slave-woman  to  "archbishop  of  Old  Rome.»  In  Africa  the  title 
be  returned  to  her  mistress,  in  violation  of  a  belonged  to  the  bishop  of  Carthage.  In  other 
Pennsylvania  statute  forbidding  the  carrying  of  parts  of  Christendom  an  attempt  was  made  to 
any  negro  out  of  the  State  in  order  to  enslave  distinguish  between  primates  and  metropolitans 
him.  The  case  was  finally  brought  before  the  as  early  as  the  9th  or  loth  century,  for  one  of  the 
Supreme  Court  of  the  United  States,  where  it  capitularies  of  the  early  French  kings  ordains 
was  contended  that  the  statute  was  unconstitu-  that  no  metropolitan  shall  assume  the  title  of 
tional  since  it  conflicted  with  the  National  Fugi-  primate  unless  he  has  a  just  claim  to  that  honor; 
tive  Slave  Act  of  1793.  The  opinion  was  handed  and  in  the  nth  century  the  popes  expressly  re- 
down  that  the  national  law  most  be  carried  out  served  the  title  only  for  the  leading  metropolitans 
by  national  authorities  alone.  in  different  countries,  and  endeavored  to  sub- 
Prim,  Juan,  hoo-iin'  prem.  Count  de  ordinate  the  other  metropolitans  to  them.  The 
Recss,   Marquis  de  Los  Castillzjos,  Spanish  resistance  to  this  arrangement  was,  however,  so 

{eneral   and   statesman:   b.   Reuss.   Catalonia,   6  general  and  emphatic  that  the  dignity  of  primate 

)ec   1814;   d.  Madrid  30  Dec.   1870.     Destined  remained   little  more   than   a   nominal  one,   en- 

for  the  law,  he  entered  the  ranks  of  the  volun-  titling  the  holder  of  it  merely  to  precedence  on 

teers  in  the  cause  of  the  infant  queen  Isabella  public  occasions.    In  France  the  archbishop  of 

on  the  outbreak  of  the  civil  war,  whicji  in  1833,  Lyons  was  appointed  primate  of  the  Gauls  by 

followed  the  death  of  Ferdinand  VII.     At  its  Gregory  VII.  in  107ft  '"d  the  archbishop  of 


close  in  1839,  Prim  threw  himself  into  politics,  Rouen  is  also  primate  of  Normandy.  In  the 
and  when  Queen  Maria  Christina  quitted  Spain,  German  empire  the  archbishop  of  SaUburg 
worked  in  behalf  of  the  Pfogresista  party  against    w"   primate.    In   Hungary   the  archbishop   ot 


Espartero,  who,  8  May  1841,  had  assumed  the  Gran  is  primate;  in  Bohemia  that  of  Prague; 

regency.    In  May  1843  he  led  the  insurrectionist  '»  Spain  that  of  Toledo.    In  Poland  the  primacy 

forces  against  Espartero,  and  upon  the  downfall  belonged  to  the  see  of  Gnesen.    None  of  these 

of  the  Espartero  ministry  was  rewarded  by  the  bishoprics  any  longer  retain  primatial  rights  of 

queen  by  being  created  successively  brigadier-  jurisdiction  excepting  that  of  Gran.    The  office 

general.  Count  dc  Reuss,  and  in  i&a  governor  belonged    of    right   to  the    Papal    legate,    who 

of  Madrid.   Suspected  later  of  conspiracy  against  was    president    of    the    senate    and    censor    of 

the  government  in  1844,  he  was  sentenced  to  six  ^^   "^-      He    governed   the   state    during   an 

years'  imprisonment  but  was  released  after  six  mterregnmn,  had  a  court,  guards,  and  a  marshal 

months,  and  made  aovemor  of  Porto  Rico.    Dis-  °^  *°*  palace,  and  m  general  enjoyed  the  high- 

tinguishing  himself  in  the  war  against  Morocco  est  privileges.     In  the  Church  of  England  both 

at  the  battle  of  Los  Castilleios,  j  Jan.  i860,  he  <he  archbishops  Still  retain  the  title  of  primate, 

was  given  the  title  of  Marquis  de  !os  Castillejos.  the    archbishop     of    Canterbury    being    distin- 

He  commanded  the   Spanish  expedition,   which  guished  as  the  primate  of  all  Enj^nd  and  the 

acting    jointly    with    the    French    and    English  archbishop  of  York  as  the  primate  of  England. 

landed    in    Mexico    early    in    1862    to    enforce  I"  t^ie  Protestant  Episcopal   Church  of  Ireland 

claims    of   indemnity   against   that   country,   but  'he   archbishop   of   Armagh   is   primate   as    for- 

withdrew  his  troops  almost  immediately.    Again  merly   when   the    church    was    established, 
accused  of  conspirat^,  he  was  banished  in  1864,         Primates,  the  name  given  by  Linnxus  to 

but  headed  an  uprising  in  January  1866  against  his   highest   order   or  group   of  the   Mammalia, 

the   government  and   was   compelled  to   flee   to  which  included  the  bats  (Cheiroptera),  the  apes, 

England  in  18^,     From  there  he  gave  support  monkeys,  and  lemurs   {Quadrumana} ,  and  man 

to  a   revolution  started   in   Spain  that   summer  (6i'mana).     By   common   consent   of   zoologists 

:and    in   September  suddenly  appeared   in   Cadiz  the  bats  have  been  removed,  leaving  the  monkey's, 

and  fought  against  the  government  in  the  mili-  lemurs  and  man  as  a  fairly  homogeneous  group. 

tary  revolution  headed  by  Topete  and  Serrano.  Formerly  the  definition  of  this  order  was  com- 

Upon  the  defeat  of  the  government  Serrano  ap-  paratively  easy,  but  owing  to  numerous   recent 

pointed  Prim  minister  of  war  in  his  provisional  palxon  to  logical   discoveries  an  almost  unbroken 

govemment.    He  became  head  of  the  cabinet  and  series   of    forms    between    the   lemurs    and    the 

procured  the  election  of  Amadeo,  duke  of  Aosta,  Insectivora  is  now  known,  and  the  interrelatioii- 
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PRIUATICCIO— PRUU£  MINISTSR 

ships  between  Ibe  former  and  the  higher  apes,  Prune,    Edward    Dorr    Griffin.    American 

and  of  the  latter  with  one  another  and  with  Presbyterian  clergyinan  and  religious  journal- 
man,  have  been  shown  to  be  more  complex  than  ist:  b.  Cambridge,  N.  Y.,  2  Nov.  1814;  d.  New 
was  anticipated.  Leaving  out  of  account  the  York  7  April  1891.  He  was  graduated  in  1833 
prelemurine  fossils,  the  order  may  be  character-  from  Union  College,  and  from  Princeton  Theo- 
iied  as  follows;  There  are  always  complete  milk  logical  Seminary  at  Princeton  in  1838.  He  filled 
and  permanent  dentitions,  the  latter  having  the  several  pastorates,  including  that  of  the  Eighty- 
various  kinds  of  teeth  well  differentiated  and  sixth  Street  Presbyterian  Church,  New  York, 
usually  the  following  formula:  indsors,  J;  and  contributed  articles  to  the  'New  York  Ob- 
caoincB,  \ ;  premolars,  i  or  j,  and  molars  |  or  server'  under  the  signature  "Eusebius."  With 
i  (rarely).  Occasionally  there  is  the  loss  of  his  brother,  S.  I.  Prime  Cq-v.),  he  edited  the 
an  incisor,  premolar  or  canine.  The  molars  are  paper  1854-65,  and  continued  to  edit  it  a  year 
of  the  simple  quadri tubercular  grinding  type,  and  longer  after  his  brother's  death.  He  published: 
the  premolars  are  still  simpler.  In  all  cases  the  'Around  the  World'  {1872)  ;  'Forty  Years  in 
orbit  is  surrounded  by  a  bony  ring  and  fre-  the  Turkish  Empire'  (187^);  'Notes,  Genea- 
quently  separated  from  the  temporal  fossa  by  a  lo^cal.  Biographical,  and  Bibhographical  of  the 
plate  of  bone.  The  clavicles  are  well  developed.  Prime  Family*  {1888);  etc. 
the  radius  and  ulna  and  the  tibia  and  fibula  Prime,  Samuel  Irenaus,  American  Presby 
(except  in  one  case)  are  never  coalesced,  the  terian  clergyman  and  editor;  b.  Bailston,  N,  Y., 
scaphoid  and  lunar  bones  of,  the  wrist  are  dis-  4  Nov.  1812;  d.  Manchester.  Vt..  18  July  1885. 
tmct.  and  the  pollex  and  hallux  (except  the  He  was  graduated  from  Williams  College  in 
latter  m  man)  form  opposable  thumbs.  With  1829,  entered  the  Princeton  Theological  Seminary 
a  few  exceptions  among  the  lemurs  and  mar-  and  in  1833  was  ordained  in  the  ministry.  He 
mosets,  the  digits  are  all  lermmated  by  flat  nails.  ^35  in  charge  of  pastorates  at  Bailston  Springs, 
Except  in  isolated  cases  the  stomach  is  always  N.  Y.,  1833-5;  at  Matteawan,  N.  Y'.,  1835-40. 
simple,  there  are  two  pectoral  mammi  and  the  In  iS^i  he  became  editor  of  the  New  York  «0b- 
testes  are  contained  in  a  scrotum.  Concerning  server'  and  continued  as  such  until  his  death, 
the  subdivision  of  the  order  in  suborders  and  with  the  exception  of  a  period  in  1849  when  he 
families  there  are  several  opinions;  but  the  was  secretary  to  the  American  Bible  Socie^, 
customary  recognition  of  the  sub-order  Prosimite  and  another  in  1850  when  he  edited  the  'Presby- 
or  Lemuroidea  for  the  lemurs  and  their  allies,  terian.'  He  was  one  of  the  founders  of  the 
of  Quadrumana  for  the  monkeys,  baboons  and  Evangelical  Alliance  of  America  in  1866  ai«l  its 
marmosets,  and  of  Anihropomorpha  for  the  corresponding  secretary  until  18S4,  was  vice- 
apes  and  man  will  serve  present  purposes.  Con-  president  of  the  American  Tract  Society  and  was 
suit:  Hartman,  'Anthropoid  Apes'  (1886)  ;  prominently  connected  with  various  religious 
Forbes,  'Handbook  of  Primates'  (1896-7).  and  educational  institutions.  From  1854  h*  ''•'^^ 
Primaticcio,  Francesco,  fran-chSs'ko  pr6-  =  J'e"'?^  <^°"'r.'''"^°'  '<>  '^f^^""^  Magazine.' 
ma-tet'cho,  Italian  painter:  b.  Bologna  1504:  '*^".*  *'o% l^"^ r'J"  D"'*'*.^"  became  famous. 
d.  France  1570.  He  was  a  pupil  of  Innocli^  ^"d  m  1858  his  litera.7  earnings  enabled  him  to 
da  Immola  and  Bagnacavallo,  and  began  in  1525  P"^/.''^^*  ""^  'Observer,'  which  he  made  the 
to  study  under  Giulio  Romano.  In  connection  leading  organ  of  his  denommatioa  H.s  <Power 
with  several  of  the  pupils  of  the  latter  he  painted  °f  .P"?"'  <'^58)  reached  a  sale  of  175.OOO 
the  Palazzo  del  T^,  in  Mantua,  from  Giuiio's  ?'P'^  J"  ""V*^  |«tes  and  England  and  was 
designs.  Through  the  recommendation  of  Fr^d-  '/tT'^l  hi,  Xr^nnl^^,,.°  <^l,.  nu  JSw' 
erict  duke  of  Mantua,  Primaticcio  was  engaged  ^^.r  Hm?,,'  /X  =  1  •  t^r. 3l,  ?^^T^l!.l 
by  Francis  I.  of  France  in  153.  to  decorate  the  f„f  Jjlf  &''  dSV  =lJtTeTfrU"  SwS 
palace  of  Fontainebleau.  To  hta  influence  were  j^^j,  ^jg^^  'Kirwan'  (1870);  'Iren*us  Let- 
owinir  not  onlv  numerous  oaintmirs  in  fresco  and  ^___i    /...     'L-^.    .do-,   .j   ___'!    .no^v  .    .._ 


It  onij.  o«mjroin  p..iiling!  ,n  froco  .nd  ,,„,    (\„  ,„ie,,  ,S8o;  «1  .iri,,  i88s) !  ^«. 

works  in  stucco  which  the  king  caused  to  he  -,_,         ..«„'        ..               .        .         , 

executed,  but  se.crel  bmchn  Sf  painting,  as,  ^^-  Wiljam  Cojper.  Amencan  ,our- 

foc  instance,  enamel  painting,  and  designs  for  J."''"  ;, '"•,  Cambridge,  N.  Y     31  Oct.  I&S  ;  d 

Upestrj,    were    carried    to    greater    perfection  ,"<•  ^".'k.   "3  F'b.   1903.     He  was  graduated 

-t-- f.'i.-_  ..  ._.■_...      T-       .^        .  ,-1^  .     ..  .  from    Princeton   in   1841,   studied   law,    was  ad- 


through  his  exertions.    Francis  sent  him  to  Italy  ■  ,  j  .     ,u     l            'B'.       j             ■ . 

to  puSihase  antique  statues,  and  casts  of  famous  "'"'f.''  "?  "'"  ^W ^'^ i"^'"^'   tA"  "i.- 

works  of  art.    On  the  death  of  Rosso,  the  royd  Practice  in  New  York  in  1846-61.     tn  1861-9  he 

painter,  Primaticcio  succeeded  to  his  post,  and  was  cditor-m-ch,cf  of  the   Newjork  ■Journal 

Kinci;  II.  appointed  him  in  .!»  .uperWndent  SetSSan   \Iu«um  of   irrSe,     8?i  tS. 

of  the  rojal  buildings.    He  furnished  the  dc.igna  J'XKTthe':  s'tor'y  S   a^"t  PriicSafTe? 

fi.     ™;    .rchjtectural  works,  among  them  of  \^     He  devoted  much  time  to  literature  and 

Itra^F-o'ntSeSau-  hot.v'2r""I'ai    i   ^Z  ."ESi.T^'^"" h'ir.SS""''  ""7™ 

more  reputation.    His  was  a  clever  facile  pencil,  S7  LSrs.r^fe ''oid'' HoS  T  Z\Z> 

c^°oust,T\'d^£^..:nrhT;,ri:^T™";  !*2>i ,;«?"« .¥<«,"  ^^\  "i  ""«" 


ciousness.  and  that  8„en,  but  artificial  elegance  };|       ;  ,c„T„.   Mcd'.ls'anS'??  ,.?"  186^  '    'I 

which   remained   so   long  the  characteristic  of  ft„  A-Fishing'    (187,,) ;   'Holy  Cress*    (1877)  t 

French  art.    His  frescoes  and  stucco  work  have  .Along  New  Eniland  Roads'    (189a) ;  'Am^g- 

been  almost  all  destroyed,  we  can  only  judge  the  Northern  Hills'  (1895) ;  dc 

of   their    quaht^    from    engravings,    and    there         t»j  c      ,- 

are  no  oil-paintings  which  can  with  certainty  be         Pnme.     See  Canonical  Hoims. 


_  .  -1  the  authenticity  of  'The         Prime  Hiniatcr,  in  most  European  govem- 

Continence  of   icipio'   now   m   the  Louvre   is    menis.  is  a  premier,  secretary  of  state,  or  other 


sometimes  doubted.  officer  of  state,  who'  at  the  summons  of  b 
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PRIME  NUMBER— PRIMROSE 

avgn  has  succeeded  in  farming  an  administra-  an  even  number.    Factor  tables  have  been  made 

tion,  of  which  he  is  the  head,  and  which  may  be  for  all  ntmibers  between  i  and  io,ooofiOo  in  the 

n»ned  after  him.    It  ma^  be  assumed  that  those  attempt  to  codify  the  prime  numbers ;  by  refer- 

who  accept  office  under  him  agree  with  his  policy  ence   to    them    it    may   be    instantly   discovered 

in  the  main.    Though  each  member  of  the  min'  whether  a  given  number  is  prime  or  not. 

istry  administers  his  own  department  independ-  Primero,  prl-me'ro,  or  Prime,  a  card  game 

ently    of   his   colleagues,   all    important    depart-  ^ery  popular   in   England   in   the   l6th   eentui7, 

mental   matters  are  submitted  to  him,  the  most  but  now  obsolete.     The  same  or  a  very  similar 

important  being  brought  before  the  whole  mm-  g^^nt    was   played   in    Italy   under    the    name 

istry,  and   no  appointment  of  moment  is   made  primUra,  and  in  France  under  the  names  pritnt, 

or  recommended  to  the  crown  without  his  know-  ambigu.  etc.    Primero  belonged  to  the  family 

ledge  and  concurrence.    His  own  patronage  is  gf  gan,js  ^i  which  the  old  post  and  pair  and  the 

very  extensive.    In  forming  an  administration,  „„„  modern  brag  and  poker  arc  members, 

he  selects  all  those  who  are  to  fill  the  various  ■o^„:ti„.     u, „*:=»-        c—      -a.^,^-.^      ,« 

offices,  though  the  appointments  are  subject  to  .    P™n>tiTe     Baptists.      See     Baptists     in 

the   sovereign's  approval.     In  England   it  is   on     AMEBIC^ 

his    advice   thai  as   vacancies  occur   the  arch-  Pmmtive     HeQiodist    Connections.     See 

bishops,    bishops    and    deans    and    the    highest  Methodism. 

jadges   are   appointed,   and   over   one   hundred  Primogeniture,    pri-mo-jSn'i-tiir,    seniority 

crown  livings  are  filled ;  and  on  his  recommen-  of  birth,  and  the  right  by  law  of  the  eldest  son 

dation  that  the  most  envied  temporal  titles  and  oi  a  family   (and  of  those  who  derive  throtwU 

honorable     distinctions —  peerages,     baronetcies,  him)    to   succeed,  in  cases   of   intestacy,  to  the 

and  the  Garter,  for  example — are  conferred,  and  father's   real   estate,   to   the  absolute   exclusion 

such  high  appointments  as  the  lord-lieutenancy  of  (he  younger   sons   and  the   dauehters.     This 

of  Ireland,  the  viceroyalty  of  India,  the  principal  rule,  system,  or  right  prevails  in  Great  Britain : 

ambassadorships  and  colonial  governorships,  and  but,    following    the    example    of    revolutionary 

lord- lieutenancies  of  countries,  are  made  by  the  France,  most  of  the  countries  of  continental  Eu- 

:rown.     He  is  the  leader  of  the  House  of  Par-  rope  have  abolished  it.     Several  exceptions  to  the 

liament,  of  which  he  is  a  member.     Vet  as  prime  rule   are  allowed   in   the  United   Kingdom,  but, 

minister  he  enjoys  no  le^l  precedence  over  his  these  apart,  whenever  a  man  dies  intestate  leav- 

eolleagucs,  his  official  existence  being  indeed  not  ing  real  estate,  his  eldest  son  is  entitled  to  the 

recognized    by    statute.     In    European    govern-  whole   of   it,   and   the   rest   of   the  children   not 

«iencs  the  prime  minister,  or  premier,  is  usually  otherwise  provided  for  out  of  the  personalty  are 

charged  with  the  management  of  diplomatic  af-  left  without  anything.     If  there  is  no  male  heir, 

fairs,  and  in  this  respect  resembles  the  Secretary  the    daughters   succeed,   not   singly    and    in    the 

of  State  of  the  United  States.  order  of  seniority,   but  jointly.     In   the   United 
States  no  distinction  is  made  in  the  descent  of 


Prime  Number,  an  integer  indivbible  by  _       .    i-      i  j         j     » 

«iy   number  save  itself  and  unity,  that  is,  one  "«^"  ^  ''""'  descendants. 

which  can  not  be  factored;  such  numbers  are  Primrose,  a  popular  name  for  many  gar- 

li  2.  3r  5.  7.  ".  13.  17.  19,  23.  29i  3'.  37.  4'i  43<  *'^''  ^"'^  "''"^  plants,  among  which  the  following 

<7.  S3,  etc.     They  occur  very  frequently  among  are   probably   the  best  known :     Evening  prim- 

(Jie  lower  numbers,  and  begin  to  be  scarce  amoi^  rose  {(Enothero  biennis,  etc.)  ;  Arabian  prnnrose 

the  higher  thousands.     The  determination  of  the  {Arnebia  cornvia)  ;  Cape  primrose   {Strepiacar- 

prime  numbers  has  remained  a  mere  matter  of  ptts   spp.)  ;    and    various    species    of   the   genus 

rejecting  factorable  numbers;. this  is  done  in  a  Primula.     This  last  consists  of  about  150  species 

Siasi-mechanical  way  by  the  table  called  Eratos-  of  mostly  perennial  herbs  with  rosettes  of  leaves 

enes'  sieve,  upon  which  all  the  numbers  to  be  of  various  forms   (especially  under  cultivation), 

tested  are  written  at  equal  intervals  and  covered  and  salver-shaped,  generally  showy,  white,  ytJ- 

in   succession    by   griifiron-like    slips    of   paper,  low,   pink,    lilac    and    purple    flowers    borne   in 

covering  first  all  multiples  of  2   (the  even  num-  clusters  M900  scapes.     They  are  natives  of  the 

bers   may  better  be  omitted  at  the  start),  then  North  Temperate  lone,  one  ^)ecks  South  Amer- 

all  multiples  of  3,  and  so  on.    But  even  with  ican,  one  Javanese,   and  generally  common  in 

the    modem    theory    of  numbers    no    rule   has  mountainous    countries.    About    40    are    Him- 

been  laid  down  for  the  periodicity  of  the  oc-  alayan ;  a  dozen  North  American.    They  may  be 

currence    of    the    prime    numbers.      Gauss   dis-  divided  into  five  groups  according  to  their  uses 

covered  in  1810  that  the  frequency  of  the  prime  as   ornamental    plants   for   which    purpose    they 

numbers     approximated    to    the     value    of    the  have   long   been   popular.     The   auricula    (q.v.) 

logarithm  integral;  Tchebycheff  gave  a  formula  and  the  alpine  primroses,  neither  of  which  arc 

based  on  the  same  integral  for  the  determination  widely  popular  in  America,  the  former  because 

of  the  number  of  prime  numbers  less  than  any  the  climate  is  believed  to  be  against  them,  tlie 

given    number ;    in    a    monograph    dated    1859  latter  becau.se  alpine  gardens  have  not  become 

Riemann  gave  an  even  more  exact  formula,  and  popular.     Third,   the   yellow   or   purple- flowered 

a  very   complicated  one,  also   dependent  on  the  out-door  species,   such  as  P.   imperialis  and  P. 

integral   li    {x).     'The   'Theory   of   numbers   has  /aponiVa,  which  with  winter  mulching  are  grown 

also   shown   that    'every   prime   number   is    (in  in  the   Northern   States;   the  polyanthus   group, 

general  in  more  than  one  way)   a  sum  of  four  which   contains  the  oxlip    (F.   elalior)    and   the 

squares,'  but  this  is  equally  true  of  other  num-  cowslip  (/*.  orficrNa/w),  very  popular,  fully  hardy 

bers,  inasmuch  as  (r)  every  factorable  number  is  favorites    blooming    in    early    sprinir:    and    the 

the  product  of  two  prime  numbers,  and  (2)  the  greenhouse  primroses,  such  as  the  Chinese  fP. 

sum    of    four    squares    into    the    sum    of    four  sinentis),  P.  obconico  BTta  P.  forbcsi  ihshy  pnm- 

squares  is  always  a  sum  of  four  squares.    The  rose),  all  of  which  are  widely  popular  house- 

tfieorem  of  Goldbach  that  "every  even  number  plants.     Propagation  is  usually  by  seed,  though 

is  the  sum  of  two  prime  numbers*  seems  at  first  varieties  that   do  not  come  true  to  type  may 

glimpse  a  mere  restatement  of  the  definition  of  often  be  propagated    by  division  or    cuttings. 
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PRIMROSE  DAT— PRINCE  EDWARD  ISLAND 

Seed  should  be  sown  soon  after  its  collection,  dustrially.    From    18;*  to    1882  Vie  was  eUet 

since  it  quickly  deteriorates  if  allowed  to  become  justice  of  that  territory  and  its  governor  iffl9-<a 

drv     In  eeneral,  primroses  succeed  best  in  deep.  His    writings     include:     "E     Plunbua     Unum' 

well-drained,   loose,    rich    loam   not   exposed   to  (1868)  ;   'Historical   Sketches   of   New   Mex^o> 

the  glare  of  the  sun.    The  polyanthus  kinds  may  (i88t)  ;  'A  Nation,  or  a  League'   (1884)  ;  'The 

be   grown    in    cold    frames   during    the    winter,  Money  Problem'    (1896);  etc. 
set  in  beds  in  early  spring,  removed  after  flow-  Prince,  Thomas,  American  clergyman  and 

ering  to  shady  moist  situations  for  the  summer,  historian:  b.  Sandwich,  Mass.,  15  May  1687;  d. 

divided  in  the  autumn  and  planted  in  cold  frames  Boston,    zz    Oct.    1758.      He    graduated    from 

again.    The   yellow-blossomed   kinds  are  favor-  Harvard  in   iTog,   studied  in   England  and  was 

lies    with    florists.     The    greenhouse    kinds    are  pastor  of  a  church  at  Combs,  Suffolk,  England, 

sown  under  glass  in  early  spring  and  kept  grow-  i;,i-i6,  then  returned  to  Massachusetts  accora- 

ing  steadily   in   flower  pots   of   increasing   sizes  panied   by   several   of   his   congregation.     On    I 

until  the  6-inch  size  is  reached  in  autumn  when  Oct.   1718  he   was  ordained  pastor   of   the   Old 

they  should  commence  to  blossom.    The  soil  for  South  Church,  as  colleague  of  the  Rev.  Joseph 

them   should   be   light,   loose   and   rich   both   in  Sewall.     In  1727  appeared  the  first  volume  of  his 

plant  food  and  humus.    At  the  primrose  shows  'Annals  of  New  England,'  materials  for  which 

there  are  often  200  to  300  distinct  varieties  on  ex-  he  had  collected  with  great  care  while  in  Eng- 

hihition,  mostly   of   P.  sinensis,  which   has   do  land.     It   was   approved  by  the   legislature,   but 

veloped   many;   remarkably   beautiful    forms   at-  owing   to    the    indifference    of   the    public    was 


.1  foliage  as  well  as  flower.  never   completed.     He    published   also    i 

Primrose  Day.  in  England  the  anniversary  several  works  on  phases  of  the  early  history  of 
of  the  death  of  Lord  Beaconsfield  (q.v.),  19  New  England,  and  -The  New  England  Psalm- 
April  1881,  Every  member  of  the  primrose  book  Revised  and  Improved'  (l?s8).  He  rnade 
League  (q.v.)  wears  a  bunch  of  primroses  on  a  valuable  collection  of  books  hy  New  England 
that  day  in  token  of  sympathy  with,  and  support  authors  and  MSS.  connected  with  New  Eng- 
Of,  the  objects  of  the  league.  t"'^n''^-°I**- =  ^^X  ""  "^"'^"y.  ^estroyed  by 
'  ,  '  _  T-  T-  L  r.-  1  the  Bridsh  m  1706,  but  the  remainder  was  pre- 
Primrose  Leapie,  an  English  political  ^^^^^^  ^^  (j,^  g^^j^n  p^^,|i^  Library  in  186a, 
orgatiuation  founded  m  1883  by  members  of  the  ^^-^^^  ^^^  j^j  j,,  regarded  for  his  erudition, 
so-called  Fourth  party  (consisting  of  Lord  Ran-  , 

dolph   Churchill  and  a   few  others)    in  memory       ,  ^r^«'  J  title  which   means,  literally  one 

of    the    Earl    of    Beaconsfield.    The   name    was  who  holds  the  first  place.     In.ancient  Rome  the 

chosen  in  accordance  with  a  mistaken  notion  that  t't'«  of  prmceps  sjnatus  was  given  to  the  leading 

the   primrose   was   Lord    Beaconsfield's   favorite  senator,   being  the  one  whose_  iiame  came  hrst 

flower.    Tlie  league  is  one  of  the  strongest  bul-  '"  the  list  and  who  had,  the  right  to  recordhis 

warks  of  the  Unionist  party.     The  members  in-  ^ote  first    In  modern  times  the  title  of  prmce 

elude   knights,    dames,   and   associates,   and   are  i^^  pr,ncesi)   is  8'ven  to  all  sovereigns  gener- 

divided  into  groups  called  habitations.     In  their  »"?'  ."s.  well  -as   to   their   ^ns   and   daughters 

propaganda  they  rely  less  on  discussion,  lectures.  ?nd  their  nearest  relations.    In  England  the  title 

etc.;  than  on  the  appeal  to  the  social  elements  «  also  applied,  in  strirt  heraldic  language,  as  a 

in  human  nature;  and  the  rapid  increase  of  mem-  "-ode  of  ^ddress  to  dukes,  marquises,  and  earls, 

bership   is   due   mainly  to  the  efforts  of  female  ^ut   it.  >s   not   generally   so   used.     In   Germany 

members.      In    1900    the    league    had    1,710.040  there  is  a  class  of  sovereigns,  ranking  next  be- 

members  on  its  roll,  the  number  of  habitations  •°»'  the  dukes,  who  bear  the  title  of  prince  as  a 

IV,-  „  ,  ,.,  specific  designation.     The  members  of  royal  fam- 

Deing  2401-  jjj„  arj  ,j,^re  called  Prins^n  instead  of  FiirJItfn, 

Prunula.     See  Pbimrose.  (o  distinguish  them  from  the  class  to  whom  the 

Primam  Hotnle,  prl'mSm  mBbt-lS,  in  as-  latter   title    more    peculiarly   belongs.    On    the 

tronomy,    the   ninth    or   highest    sphere   of   the  Continent  there  are  ancient  families  not  imme- 

heavens,  whose  centre  is  that  of  the  world,  and  diately  connected  with  any  reigning  house  who 

in   comcrarison  with   which   the   world   is   but   3  bear   the   title  of  prince.     Formerly,   in   France, 

point.    This  the  ancients  supposed  to  contain  all  duke  was  a  title  superior  to  prince.     In  England 

Other  spheres   within  it,  and  to  give  motion  to  the  only  case  in  which  the  title  is  a  territorial 

them,  turning  itself,  and  all  of  them,  quite  round  one  is   that  of  the   Prince  of  Wales.     See   No- 

in  24  hours.    See  AsraotroMY.  bility. 

Prince,  Helen  Cboate  Pratt.  American  Prince  Albert  Land.  Canada,  an  Arctic 
novelist,  grand -daughter  of  Rufus  Choate  (q.v.)  :  island  of  the  Franklin  District,  separated  from 
b.  Dorchester,  Mass.,  26  Nov.  1857.  She  was  the  Mackenzie  District  by  Coronation  Gulf,  Vic- 
married  in  1881  to  C.  A.  Prince  and  is  now  toria,  Dease,  and  the  Dolphin  and  Union  strait^ 
(1904)  residing  in  France.  Her  works  are:  along  the  Northwest  Passage.  Its  southern  and 
'The  Story  of  Christine  Rochefort'  (i8gs) ;  soulheastem  peninsulas  are  known  respectively 
'A  Transatlantic  Chatelaine'  (1897);  <At  the  as  Wollaston  Land,  and  Victoria  Land;  Prince 
Sign  of  the  Silver  Crescent'  (1898);  *The  Albert  Sound  is  a  deep  inlet  on  ils  eastern 
Strongest  Master*  (1903).  coast,  and  Collinson  Inlet  another  on  the  north 
Prince,  Le  Baron  Bradford,  American  law-  coast.    It  has  not  been  fully  explored. 

;er  and  politician:  b.  Flushing,  L,  I.,  N.  Y.,  3         Prince  Edward  Island.  Canada,  an  insular 

uly    1840.     He   was   graduated   from    Columbia  province  of  the  Dominion,  in  the  southern  part 

College  Law  School  in  1866;  was  member  of  the  of  the   Gulf  of  Saint  Lawrence,  separated  east 

New    York    Assembly    1871-5,    introducing    the  to  west  from  Cape  Breton  Island,  Nova  Scotie, 

Constitutional    amendments    of    1874.   and    from  and  New  Brunswick,  by  the  curving  Northun»- 

18^6  to  1877  member  of  the  State  Senate.    After  berland  Strait,  from   10  to  30  miles  wide.     The 

this   he  became  prominently  identified  with  the  greatest   length  of   Prince   Edward  Island  on  a 

development  of  New  Mexico,  politically  and  in-  curve  is  about  150  miles,  breadth  varying  froni 
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4  to  34  miles,  area  a,i33  square  miles;  it  is  the         GovermntHl. — The  province  is  administered 

Bmailest  province  of  the  Dominion.  The  capital  by  a  lieutenant-governor  nominated  by  the 
is  Charlottetown  (q.v.)  which  is  connected  by  crown,  who  appoints  an  executive  council  of  8 
rail  with  all  the  principal  points  of  the  island,  members,  with  a  legislative  assembly  of  30  mem- 
Other  towns  are  Summerside,  Georgetown,  and  bers,  half  elected  on  a  property  qualification,  and 
SQU[-ig  half  on  a  pc^ular  franchise.    The  province  was 

Topography,  Physical  Features,  and  Natural  admitted  into  the  Dorainion  of  Canada  in  1873, 
Resources.—  'i'he  coast-line  presents  a  remark-  and  is  represented  in  the  Dominion  House  of 
able  succession  of  large  bays  and  projecting  Commons  by  five  members. 
headlands.  Of  the  latter  the  most  prominent  Education  and  Religion.— Adopted  in  1851 
arc  North  Cape  on  the  northwest,  West  Cape  on  the  tree  school  system  is  administered  by  a  gov- 
the  southwest,  and  East  Cape  on  the  northeast ;  eminent  superintendent  and  counciL  In  1901, 
the  largest  bays  are  those  of  Richmond  on  the  20,779  pupils  were  enrolled  in  47J  schools  con- 
northwest,  Egrnont  and  Bedeque  on  the  south-  ducted  by  589  teachers,  and  $164,935  were  ex- 
west,  Hillsborough  on  the  south,  and  Cardigan  pended  for  education.  The  membership  of  the 
on  the  east.  The  surface  undulates  gently,  no-  principal  religious  denominations  in  1901  viras, 
where  rising  so  high  as  to  become  mountainous,  Roman  Catholics  45,796,  Presbyterians  30.?5O. 
or  sinking  so  low  as  to  form  a  monotonous  Methodists  13402,  Anglicans  5,9A  Baptists 
flat     The  soil  consists  generally;  of  a  light  red-  5i90S-, 

dish  loam,  sometimes  approachinir  to  a  strong  History. —  Sebastian!  Cabot  is  supposed  to 
clay,  but  more  frequently  of  a  light  and  sandy  have  sighted  Prince  Edward  Island  after  discov- 
texture.  The  prevailing  rock  is  a  Triassic  red-  ering  Newfoundland  in  1497.  Champlain  gave  it 
disii  sandstone.  The  island  is  well  watered  by  the  name  of  Saint  John  and  it  was  later  in- 
numerous  streams  and  springs.  At  one  time  the  eluded  by  the  French  in  their  vast  and  unde- 
whole  island  was  densely  covered  with  beech,  fined  territory  of  New  France,  and  in  1663  was 
jnapie,  fir,  and  other  trees,  and  it  is  still  well'  granted  on  a  feudal  tenure  to  a  Sieur  Doublet, 
wooded,  only  about  two  thirds  of  the  area  hav-  a  French  naval  officer.  Little  progress  was  made 
Ing  been  cleared.  There  are  no  minerals  of  any  in  settling  the  island  till  after  the  Peace  of 
importance.  The  fisheries  are  valuable,  in  1900  Utrecht  in  1715,  when  its  fertiiity  attracted  num- 
giving  employment  to  2,330  boats  and  29  vessels  hers  of  settlers  from  Cape  Breton.  It  was  taken 
of  7SO  tons  manned  by  4,805  men.  The  total  bj;  the  British  in  1745,  restored  by  the  Peace  of 
value  of  the  catch  was  $1,059,104:  the  most  Aix-la-Chapelle,  retaken,  and  finally  annexed  to 
valuable  item  is  the  lobster,  followed  by  the  Britain  in  1758.  In  1873  it  was  admitted  into  the 
Biackerel,  cod,  herring,  and  hake.  Dominion    of    Canada.     Pop.     (1891)     109,078; 

Climate.— The  climate  is  much  milder  than  (ifjoi)    103,259,  chiefly  native  born  of   British 

that  of  the  adjoining  continent,  and  the  air,  gen-  origin,  with  13,867  of  French  origin,  and  1,604 

erally  free  from  the  fogs  which  spread  along  the  of  other  nationalities.     Consult:  Campbell,  *His- 

shorea  of  Cape  Breton  and  Nova  Scotia,  is  re-  tory  of  Prince  Edward  Island'   (1875J  ;  Dawson 

markably  salubrious.    During  the  greater  part  and  Harrington,  'Geological  Structure  and  Min- 

of  July,  August,  and  September  the  thermometer  eral     Resources     of     Prince     Edward     Island' 

during  Ihe  hatter  hours  of  the  day  seldom  varies  (1882-4). 
more  than  from  75°  to  80°  F.  Prince  of  India,  a  romance  by  Lew  Wal- 

Agricullure.— The  island  is  eminently  agri-  |ace,  published  in  185a.    The  'Prince  of  India' 

cultural  and  pastoral.    Of  its  total  of  1^65,760  j,  (he  Wandering  Jew. 

acres  in  1000,  1,214,248  were  occupied;  406,156         n.  .    .      „  „«  .... 

acres  were  in  woodland  and  forest ;  7>8,092  were  .  ,  ™)^e  V>d  the  Pauper    The,  a  histoncal 

improved;s36,i75  were  under  crop;  178,072  were  Jfi'^     '^,   "^fr.V  T?'^'"«,  ^^"™"«',    La.nsbome 

in  pasture,  and  3,845  in  gardens  and  orchards.  Clemens)  pub  ished  in  1881.     The  plot  hinges  on 

The  principal  products  are  wheat,  barley,  oats,  ^    remarkable    resemblance    of,  a   poor    street 

beans,  pease,  potatoes,  turnips,  apples,  etc.    Good  ™/   ^°    'V?    ''"""^    English    pnnce,    afterward 

breeds  of  horses,  cattle,  sheep,  and  swine  are  Edward  VI. 

reared,  and  dairy  farming  has  become  a  thriving  Prince    Rupert's    Drops,    pieces    of    glass 

industry;  large  quantities  of  cream,  butler,  and  which  have  betn  cooled  very  suddenly  from  the 

cheese  being  manufactured.  melted  state  by  having  been  dropped  into  water. 

Manufactures  and  Commerce. — The  manufac-  They  are  called  larmes  bataviques  (Dutch  tears) 

tures  are  chiefly  confined  to  linen  and  flannels  by  the    French.    The   outside   of  the  drop   of 

for  domestic  use;  there  are  also  several  tanneries,  melted  glass  is  instantaneously  solidified  by  the 

boot   and    shoe    factories,    manufactures    of   to-  water,  while  the  inside  cools  gradually,  so  that 

baceo,   condensed   milk,   pork-packin({   establish-  the   outside   shell   is   acted   upon   by   very   great 

ments,  and  some  ship-bmlding.    The  exports  of  stresses  due  to  contraction  of  the  internal  por- 

an  annual  average  value  of  over  $I/XX),000,  con-  tions  when  cooling.    In  fact  the  drop  is  kept  in 

sist  chiefly  of  agricultural  produce,  live  stock  and  a   state   of  excessive  strain   by   stresses   in   un- 

fish,  the  imports  of  about  the  same  value  are  stable  cauilibrium ;  and   if  this  equilibrium  is 

chiefly  dry  goods,  iron,  hardware,  coat,  etc.  destroyed  by  scratching  the  surface  with  a  dia- 

Sfiipfinfi  and  Communicalions. —  In  1900  the  mond,  or  breaking  off  the  tip  of  the  tail,  tho 
shipping  of  the  province  was  155  sailing  and  21  strained  particles  are  violently  released,  and  the 
steamships,  aggregating  14,251  tons,  the  tonnage  mass  is  instantly  pulverized.  Heat  is  produced 
of  the  steamers  being  3^966.  The  Prince  Edward  during  the  pulverization  of  the  drop.  This  ex- 
Island  Railroad,  built  bjr  the  Dominion  govern-  planation  applies  to  the  falling  out  of  the  bottom 
ment,  connects  the  principal  points  of  the  island  of  the  very  thick  flask  of  unannealed  blown  glass 
and  has  a  length  of  209  miles.  Telephonic  cnm-  called  the  "Bologna  flask,"  when  its  surface  is 
munication  extends  throughout  the  island,  which  scratched.  Glass  articles  —  articles  of  any  brittle 
is  also  traversed  in  all  directions  by  good  coach-  material  —  ought  to  be  cooled  very  slowly  from 
roads.  the  melted  stale.    The  process  of  slow  cooling  to    , 
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*hich  such  articles  are  subjected  is  called  anneal-  the  cantos,  the  poem  contains  many  of  the  poet's 

ing.    To  anneal  glass  it  is  placed  in  a  large  fur-  finest  lines. 

naee  which  has  nearly  a  red-heat  at  one  end  and  ptince'ton.  111.,  city,  connty-seat  of  Bureau 

a  lower  temperature  than  loo    C.  at  the  other ;  County;    on    the    aicago,    B.    &    Q.    railroad; 

after  the  glass  has  been  passed  very  slowly  from  ^^out   loo  miles  wesf  by  south  of  Chicago.     It 

the  heated  to  the  cool   end  it  is  able  to  with-  ^^s  settled  in  1830,  incorporated  in  1838,  and  in 

.  ftand  sudden  changes  of  temperature,  -etc.,  with-  jgg^  ^^j  chartered  as  a  city.    It  is  in  an  agri- 

out  fracture.  cultural  and  coal  mining  region.     Its  industries 

Prince  of  Wales,  The,  in  England,  the  title  are  connected  chiefly  with  farm  products  and  th« 

given  to  the  eldest  son  of  the  sovereign  and  heir  mining  and  shipping  of  coal,  and  the  shipping 

'  apparent  to  the  tiirone.    The  title  is  created  and  of  live  stock.    It  has  a  number  of  well-built  busi- 

|is  not  hereditary;    It  dates  from  the  reign  of  ness  blocks,  a  township  high  school,  the  Matson 

Edward    III.      A   statute   of   the   order   of   the  Public  Library,  and  the  high  school  libraiv.     Tha 

Garter,  dated   1805,  declares  that  the   Prince   of  city  owns  and  operates  tlie  electric  light  plant  and 

Wales  shall,  as  soon  as  he  receives  this  title,  the    waterworks.    Pop.    (1890)    3,396;    (igoo) 

become  a  knight  of  the  Garter.     The  arms  of  the  4,023;  (1910  est.)  4,000. 

Prince  of  Wales  are  the  royal  arms,  with  the  i>>i_„.-„      t    1       ■.              .          .1  fi. 

addition  of  a  label  of  three  points  argent,  and  any  ^    P«a«ton.    ludcty.  county-seat  of  Gibson 

Other  addition  that  may  be  adopted  bythe  differ^:  ^o-'^;.    '  lt,fr,^,^"?,.\"l^^^^^  ^^^'^M 


t  holders  of  the  title. 


H.  R.R.'s;  about  27  miles  north  of  Evansville. 
■'  "  " "  settled  in  1804.  incorporated  as  a 


._  ,  ,  ...  .        T  1       J     .,  ai    •   ,  »'  """■  acii.cu  111  111114.  iiicuiuuraieu  as  a  lown  in 

Pnnce  of  Wales  Island,  the  official  name  1814,  and  chart<.-red  as  a  city  in  1884.    Princeton 

of  Penang.  an  island  of  the  SUaits  Settlement  is  in  an  agricultural  and  coal  mining  region.     The 

See  Penano.  chief  industrial  establishments  are  the  Southern 

Princeites,  prin'sits.  See  Agafouone;   Re-  Railroad  shops,  in  which  are  600  employees;  the 

UGIOUS  Sects.  coal  mines.  300  employees ;  oil  wells,  loO ;  lum- 

Prince'B  Feather,  an  annual  plant  (Poly-  her  mills,  170;  flour  mills.  50;  clock  works,  60; 
gonum  orienlale)  of  the  buckwheat  family,  with  n^<^aie  factory.  10;  and  several  smaller  establish- 
erect  spikes  of  dark-red  flowers  and  leaves  in-  "?«"'»■.  Th*"  "'■«  large  lumber  and  brick  yards. 
dining  to  purple.  It  is  a  native  of  India,  but  >  ^e  city  has  13  churches ;  and  the  educational 
has  long  been  cultivated  in  gardens  everywhere,  institutions  are  a  high  school,  public  and  parish 

„.,-,.         Tii.     J     n  .     ■        -].  '  schools,  busmess  college,  and  a  Carnegie  Public 

Pnnce-B  Island,  or  Ilha  do  Pnncipe,  el  ya  Library.     The  two  banks  have  a  combined  cap- 

d6   pren  se-pS,   a    Portuguese    island    off   the  5,3,  ^f  $200,000.    The  government  is  vested  in  a 

coast  of  West  Afnca ;  m  the  Bight  of  Biafra ;  ^ayor,  who  holds  office  two  years,  and  a  council 

nearly   midway   between   Fernando    Po   and   St.  of    ^ix    members.     Pop.     (i^)    3,076;    (1900) 

Thomas  Islands.    It  is  of  volcanic  character,  ns-  6,041 ;  (1910)  6,448.  Fbed  R.  Ewinc 

ing  in  the  south  to  3,000  feet;  fertile  and  well-  •"■*  '  ^  ^         -"^      w j.-,„,  irw^'T  M™. > 
watered,    but     of    little    importance    since    the  ^''"'"^  'Claruiu  Nevis* 

extinction  of  the  slave-trade  ruined  its  sugar-  Princeton,    N.    J.,    borough    in     Mercer 

plantations.  Its  fertility  has  ^ined  it  the  name  of  County;  on  an  elevation  about  three  miles  from 

the  Garden  of  Africa.   Cacao  is  the  only  important  the  main  line  of  the  Pennsylvania  railroad,  with 

export.    The  population  is  concentrated  mainly  which  it  is  connected  by  a  branch  line;  10  miles 

in  Sao  Antonio,  a  town  with  a  fine  harbor  on  northeast  of  Trenton,  and  50  miles  southwest 

the  northeast  coast    With  the  neighboring  is-  of  New  York  city.    It  was  settled  in  1696,  but 

land  of  St  Thome  it  constitutes  a  province  under  remained  a  straggling  hamlet  for  some  years. 

a  governor.  '  The  removal  of  tne  College  of  New  Jersey  from 

iBlandi    (ancient    Dekokesi),    a  Newark  to  Princeton,  in  1756,  gave  the  place 


group  of  nine  islets  nkr  the  east  end  of  the  "5^  ''f*^-  f""^  ««P'  ^^en  it  was  occupied  by 

Sea  of  Marmora;  about  10  miles  southeast  of  t™°P.''  '"<!  ^^5  "^a^'e  Bro«"d,  it  has  ever  since 

Constantinople.    Prinkipo  is  the  largest  of  the  f^'"^]''*;''  %  staid  college  town.    On  27  Aug.  (776, 

group.    They  are  a_  favorite  summer  .resort  of  '"l!  «"!.!'="  ^^i'^'^'""^!  New  J^^^^ 


group.     They  are  a   favorite  summer   resort  of  ™  first   btate   Legislature  of   New  Jersey         . 
the  Consuminople  Greeks,  and  in  old  times  were  ^J^re.     The  3!st,   the   members   elected    William 
frequently  a  place  of  exile  for  those  who  were  in  ^"""^*Tt.^'  governor  of  the  State.     Congress 
disfavor  at  the  Byzantine  court.     There  are  on  assembled  here  June  1783.  and  remained  m  ses- 
the  islands   a   Greek   Church,  seminary,  monas-  5'°"  "Bf!,  November.     The  removal  of  Congress 
■    teries,  and  a  naval   college.     In  1894  an  earth-  f™™  Philadelphia  was  occasioned  by  the  threat- 
quake    caused    loss    of   life   and    destrucUon   of  ?"'"«  attitude  of  discontented   soldiers.     While 
property.      Pop,   estimated   10,500.  '"  session  here,  3r   Oct  178.1.  the  news  arnved 
Prtfic^'n  Vrtfll   in  mptalliiro-v  »  mJ-rH.r..  nf  °*  ^^^  Signing  of  the  treaty  of  peace  with  Eng- 
Pnnce  ■  MeUl,  in  inetallurgy,  a  mixture  of  ^^^^     Princeton  has  broad,  well  shaded  streets, 
copper  and  wnc  m  imitot.on  of  gold.  ,„j  j,^  ,„^^(i„„  ^  ^^^  ^^^^  ^;^„  i^  ^  g^^  ^i^^ 
Prmcc't  Pine,  or  Pipaes  aewa,  a  low  North  over    the    surrounding    country.     The    colonial 
American    evergreen    health-plant     (Chtmaphtta  architecture  has  been  preserved  to  quite  an  ex- 
vmbellata')    of    the    wintergreen    family.     From  tent.     The   place  is  noted  as   being  the   seat  of 
its   leaves  are  made  a  powder  and   a  fluid  ex-  Princeton  University   (q.v.).     Other  educational 
tract  used  in  making  a  herb-medicine  for  scrof-  institutions  are  Princeton  Theological  Seminary 
nla,    rheumatism,    etc.    Another    species    is   the  (Presbyterian),    the    high    school,    and    the    ll- 
spotted  wintergreen  (C.  maculala).  braries.    Pop.  (1910)  5,136. 

Princess.     See  NomuTv;  PRiNCt  Princeton  (W.  Va,),  Engagement  at    In 

Princess,    The,    a    narrative    blank    verse  the  spring  of  1862  Gen,  Fremont  commanding 

poem  by  Alfred  Tennyson,  published  in  1847,  tha  a  military  department  that  included  West  Vir- 

theme  being  the  position  of  woman.     Besides  ginia,    proposed    to    move    from    Monterey    on 

the  various  exquisite  lyrjcs  intercalated  between  Staunton,  thence  to  the  New  River  near  CbrU- 
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tianburg-,  his  ultimate  d^tination  being  Knox- 
ville,  Tenn.  Gen.  J,  D.  Cox,  commanding  on 
the  Kanawha,  was  to  co-operate  by  advancing 
from  Gauley  Bridge,  in  two  columns,  one  by 
Fayette  and  Raleigh  Court  House  over  Flat  Top 
Mountain  to  Princeton  and  'the  narrows*  of 
New  River,  the  other  bj;  the  turnpike  to  Lewts- 
btirg.  Cox  liad  four  brigades;  one  was  left  to 
hold  the  lower  Kanawha  Valley;  CoL  George 
Crooks'  was  sent  forward  to  Lewisburg;  and 
Cox,  with  the  two  brigades  of  Coli.  A.  Moor  and 
E.  P.  Scammon,  about  2,000  men  each,  moved  on 
the  Fayette  and  Princeton  route.  Giles  Court 
House  and  'tlie  narrows"  of  New  River  were 
reached  7  May,  and  on  the  i6th  his  two  brigades, 
after  leaving-  a  detachment  at  Princeton,  were  on 
the  East  River,  and  Crook  had  reached  Lewis- 
burg, on  theother  sideof  New  River.allprepared 
to  joint  Fremont's  main  column  at  Christian- 
burg.  But  *S  tone  wall"  Jackson's  appearance 
in  the  Shenandoah  Valley  sadly  deranged 
Fr^ont's  plans,  and  Cox  was  told  to  look  out 
for  himself.  Meanwhile  the  Confederate  bri- 
gades of  Gens.  Humphrey  Marshall,  Harry 
Heth,  and  J.  S.  Williams,  all  under  command 
of  Marshall,  had  been  concentrated  to  protect 
the  Virginia  and  Tennessee  Railroad,  and  on 
the  )6th  Marshall,  leaving  Heth  to  hold  the 
passes  of  New  River,  marched  with  about  2  Soo 
men  and  three  guns  by  the  Wytheville  road  on 
Princeton,  driving  out  the  small  detachment  Cox 
had  left  there,  after  a  stubborn  resistance  of  six 
hours,  continued  until  10  F.u.,  and  capturing 
the  camp,  with  several  tents,  horses,  and  other 
things,  including  the  headquarters  correspond- 
QKC  During  the  night  Cox,  with  Moor's  bri- 
gade, marched  back  from  E^t  River,  ordering 
Scammon  to  follow,  and  at  daylight  of  the  17th 
found  Marshall  withdrawing  from  the  town  and 
lack  to  a  wooded  range  of  hills  south  and  west 
of  it.  Cox  advanced  and  attacked;  and  Mar- 
shall again  fell  back  a  mile,  to  a  strong  position 
covering  the  Wytheville  and  Wyoming  roads, 
and  waited  for  Heth  to  come  up.  Cox  made 
some  demonstrations,  but  seeing  that  Marshall 
held  a  steep  wooded  ridge,  not  easily  accessible, 
and  had  a  large  force  and  some  artillery,  he 
v.aited  until  Scammon  should  come  up,  before 
making  a  serious  attack.  Scammon  came  up  in 
the  evening,  closely  pursued  part  way  by  Heth, 
1  brought  information  that  the  Confederal! 


were  in  great  force;  and  Cox,  realizing  that  his 
uosition  at  Princeton  could  be  turned  and  his 
line  of  communication   seized,   retreated   before 


daylight  next  morning  to  Flat  Top  Mountain, 
25  miles  from  Princeton,  a  very  strong  position, 
and  ordered  Crook  to  halt  at  Lewisburg.  Helh 
attacked  Crook  at  Lewisburg  on  the  23d  and 
was  badly  repulsed.  (See  Lewcsburg,  Battle 
or.)  The  Union  loss  at  and  around  Princeton 
was  33  killed,  69  wounded,  and  31  missing ;  the 
Confederate  loss  was  much  less.  Consult:  'Offi- 
cial Records,*  Vol.  XIL;  The  Centui^  Com- 
pany's 'Battles  and  Leaders  of  the  Civil  War,' 
Vol  II.  E.  A.  Cabman. 

Princeton  'nieologlcal  Seminary,  a  Pres- 
byterian seminary  at  Princeton,  N.  J.  .It  was 
organized  in  i8i3,  and  for  a  time  the  classes  were 
held  in  the  buildings  of  Princeton  College  (now 
Princeton  University)  ;  in  1815  a  traa  of  land 
was  purchased  for  the  Seminary,  fnd  a  buiMing 
erected.    "The  biblical  criticism  is  conservative* 


ConfesMOn.* 
The  courses  include  instruction  in  Old  and  New 
Testament  theology,  literature  and  hbtory, 
homilelies,  church  history,  pastoral  theology, 
systematic  theology,  and  Hebrew.  The  regular 
course  is  three  years,  a  fourth  year  of  graduate 
Study  is  also  provided  for,  and  arrangement  is 
made  for  "extra-curriculum"  courses  at  the  Uni- 
versity. Students  who  are  college  graduates  are 
admitted  without  examination;  others  must  take 
examination  for  admission  in  full  standing; 
students,  however,  on  filing  a  certificate  from  the 
presbytery  or  ecclesiastical  body_  under  whose 
care  they  are  studying  for  the  ministry  may  with- 
out examination  enroll  in  the  classes  and  receive 
the  certificate  for  completion  of  the  course,  but 
are  not  technically  considered  graduates  of  the 
Seminary.  The  degree  of  bachelor  of  divinity 
is  conferred  on  students  who  have  received  the 
degree  of  bachelor  of  arts.  The  buildings  in- 
clude two  library  buildings,  Stuart  Hall,  and 
three  dormitories;  the  library  numbers  86,000 
volumes  besides  pamphlets.  The  grounds  and 
buildings  in  1910  were  valued  at  about  $628,000 
and  the  productive  funds  amounted  to  $3,853.* 
400.     The  students  numbered   151  and  the  fac- 

Princeton  University,  located  at  Prince- 
ton, N.  J,  The  first  movement  toward  the  es- 
tablishment of  the  university  was  made  in  1739 
hy  the  Presbyterian  synod  of  Philadelphia, 
which  appointed  a  committee  to  look  into  the 
matter,  but  this  committee  met  with  little  suc- 
cess, and  the  project  was  laid  aside  for  the  time. 
In  1742  the  synod  was  divided  on  account  of  a 
conflict  growing  out  of  the  opinions  of  two  fac- 
tions in  regard  to  the  learning  needed  for  ad- 
mission to  the  ministry ;  one  of  these  factions 
was  the  presbytery  of  New  Brunswick,  for  the 
most  part  graduates  of  the  Log  College  (founded 
by  William  Tennent  in  1726)  ;  the  other  faction 
was  the  Presbytery  of  Philadelphia.  After  this 
division  the  presbytery  of  New  Brunswick 
united  with  the  presbytery  of  New  York  and 
others  to  form  a  new  synod.  Certain  members 
of  this  synod,  especially  Dickinson,  Pierson, 
Femberton  and  Burr,  turned  their  attention  to 
the  establishment  of  an  institution  on  a  more 
liberal  basis  than  Log  College^  without  denomina- 
tional assistance  or  supervision.  In  1746  they 
obtained  a  charter  for  the  College  of  New  Jer- 
sey. In  the  same  year  the  Log  College  was 
closed  by  the  death  of  its  founder,  and  its  lead- 
ing men  joined  with  the  trustees  of  the  new  col- 
lege. A  second  charter  for  the  College  of  New 
Jersey  was  obtained  in  1748;  the  scope  of  the 
college  and  the  power  of  the  trustees  as  stated 
in  the  two  charters  was  essentially  the  same ; 
the  second  charier  increased  the  number  of  trus- 
tees and  reaffirmed  the  liberality  of  the  first  in- 
strument, opening  the  doors  of  the  college  alike 
to  every  religious  denomination. 

The  college  was  opened  in  1747  at  Newark, 
N,  J.,  in  1752  its  location  was  fixed  at  Prince- 
ton, and  in  1756  the  building  (Nassau  Hall)  was 
completed  and  instruction  was  begun  there. 
The  college  exercises  were  interrupted  during 
the  Revolution  by  the  presence  of  both  armies, 
but  only  one  Commencement  was  omitted ;  Nas- 
Hall  was  badly  damaged,  the  library  scat- 
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Congress  removed  to  Nassau  Hallj  which  was  exander  Mall,  and  the  old  and  new  grnmssinms. 

thus,  for  a  lime,  the  National  capitoL     A  law  Princeton  has  a  leading  part  in  Jntercoll^pate 

department  was  established  in  1840,  but  discon-  athletics ;  besides  the  gymnasiums  there  are  two 

tinued   in    1852   ^n   account   of   lack   of   funds;  athletic   fields,   the   University   Field,   whAre   all 

electives  were  introduced  in  1870;  the  scientific  contests  and  games  are  hela,  and  the  Brokaw 

school  was  established  in   1873    and  the  gradu-  Field,    for   the    benefit   of   those    who    are   Dot 

ate   department   in    1877.      In   October    1896,   on  members   of   the   University  teams.     Secret  so- 

the   isoth  anniversary,  the  name  of  Princeton  cieties  are  not  allowed  at   Princeton,  but  the 

University  was  adopted.  students  maintain  two  literary  societies  founded 

The  organiiation  of  the  University  includes  before  the  Revolution,  and  other  student  organ- 
three  departments:  (i)  the  Academic  Depart-  iiations.  The  productive  funds  of  the  year 
ment ;  (2)  the  John  C.  Green  School  of  Science ;  igio  amounted  to  $4,750,000  and  the  annual , 
(3)  the  Graduate  School.  The  Academic  De-  income  was  $2,1516,000,  The  students  of  the  year 
partmenl  offers  courses  in  the  departments  of  1910  numbered  1,400,  and  the  faculty  169. 
philosophy,  language  and  literature,  mathematics  Woodrow  Wilson,  LL.D.,  inaugurated  as  presi- 
and  natural  science.  Most  of  the  studies  of  the  dent  in  rgca,  resigned  in  1910, 
Freshman  and  Sophomore  years  are  required;  Principe.  pr6n'tlie-pa,  Philippines,  sub- 
the  elective  system  begms  m  the  Junior  year,  province  of  Tayabas,  situated  on  the  eastern 
and  m  the  Senior  year  tlie  range  of  el«tives  is  ^oast  of  central  Luzon,  bounded  or  the  north  by 
sUU  wider.  The  degree  of  baclielor  of  arts  is  isab^U  and  on  the  south  by  Nueva  EciJB ;  length 
conferred  in  diis  department  The  work  of  the  ^^^^^  jj,e  ^^^^  ^  ^iji^ .  a„a  1,216  square  mires. 
John  L.  Green  School  of  bcience  is  in  three  „i^^^  dependent  islands  1^18  square  miles.  The 
main  departments,  the  department  of  science,  the  district  is  almost  entirely  mountainous ;  there 
deparltnent  of  civil  engineering,  and  the  depart-  ^^e  two  main  ranges,  one  near  the  coast,  follow- 
ment  of  electrical  engineering,  offermtt  a  gradu-  ;„  ^■^^^  ^^^^  u"  'j^^  ^^^^^  „^i  ^^■^^^^  ^ 
ate  course  of  t^yo  years.  The  eourse  in  the  de-  ^j'*^,  pa^row  valleys  between.  Near  the  towns 
partment  of  science  is  again  divided  into  two  rice,  corn,  coffee,  cotton,  sugar,  and  vegetables 
groups,  the  course  in  general  science  and  the  ^^^  raised,  but  for  home  consumption  oniy :  there 
course  m  chemistry;,  t^e  work  of  these  two  ^re  a  few  simple  mechanical  in dOstries,  also 
courses  :s  the  same  m  the  first  two  years,  the  j^^  domestic  use  The  chief  industry  along  the 
students  making  their  election  between  the  two  ^^^.^  j^  f^^^-  ^^^  ^^  f.^,,  ^^  exported  to  the 
at  the  close  of  the  S^homorc  year.  Certain  provinces  to  the  south.  Game  is  abundant  in 
acadeniic  studies  including  philosophy,  history,  J'j,^  mountains,  and  many  ot  the  inhabitants  are 
English  and  political,  economy  are  included  in  j^,  ,  '^  j^  j,„„ji„^  ^^^^^  ^^^  ^^  ^^ 
the  curriculum  of  this  school.  The  degrees  of  few  trails,  and  there  is  very  little  trade.  In  1902 
bachelor  of  science,  civil  engineer  and  eleclnca  pHndpe  Was  annexed  to  the  province  of  Ta^ 
engineer  are  conferred.  .  The  P-^duate  school  ^,^^     § 

offers  graduate  courses  in   each  of  the  depart-  _  .    .,  , ...    „  -■         .    -      ..    , 

ments  of  the  academic  course,  and  confers  the  ,.  Prmdle,  prm  d  1,  Cyni^.  American  Metho- 

degrees  of  master  of  arts  and  master  ot  science  dist  clergy  man:  b.  Canaan,  Conn.,  1 1  April  1800; 

for  one  year's  graduate  work,  and  doctor  of  d.  Qevclan^,  Ohio,  1  Dec.  1885.    He  was  licensed 

philosophy  and  doctor  of  science  for  two  years  »o   pi'each   in   1821    and   until   his   retirement   m 

of  graduate  work  under  prescribed  conditions.  ;f77  occupied  various  Methodist  pulpits  in  New 

There  are  eight  university  fellowships,  five  col-  ^°^^t  Vermont,.  Massachusetts,  and  OhiO;     Op- 

lege  fellowships,  and  113  scholarships  of  which  poscd  to  the  attitude  of  the  .Methodist  Episcopal 

the  largest  is  the   Mahlon  Long  scholarship  of  Church  with  regard  to  slavery,  he  became  m  l&a 

$10,000    founded    in    1903    by    G.    W.    Ely,    of  '"«  chief  leader  in  the  movement  that  res uhed 

Columbia,   Pa.  ■"    (""e    founding    of    the    Wesleyan    Methodisl 

The  present  University  Library  consists  of  the  Church  in  America.     He  was  an  abolitionist  from 

Chancellor  Green  Library,  built  in  1872-3,  and  Pf'pc'P'e  and   when  he  had  seen  the  work  to 

the  New  Library,  erected  1896-7,  united  by  a  de-  ''.f"^"/^.  ="<}  "'=  followers  were  devoted,  accom- 

livery  room,  50  by  2o  feet    The  library  coUec-  phshed  in  the  emancipation  of  the  slaves,  he 

%  tion  in  1760  when  the  first  catalogue  was  printed  returned  to  the  Methodist  Episcopal  Church, 
consisted  of  Ijoo  volumes;  in  iglo  it  numbered^,        Pringle,  prin'g'l,  Thomas,  Scottish  poet:  b. 

268,000  volumes  beside  pamphlets ;  thi^  includes  ■  Blaiklaw.  Roxburghshire,  5  Jan.  1789 ;  d.  London 

several  special  collections  and  seminary  libraries.  5    Dec.    1834.     He   was   educated   at   Edinburgh 

The   Garrett  collection  of  Oriental   manuscripts  University  and  in   1811  became  a  copyist  in  the 

is  in  the  library  building,  also  the  Garrett  col-.  Register  Office,   Edinburgh,     He  began   writing 

lection  of  American  coins,  and  the  Hutton  col-  clever    satire,   and    attracted    the    notice    of    Sir 

lection  of  death   masks.     In  addition  there  are  Walter  Scott,  who  in  1817  gave  him  his  notes  for 

four  departmental  libraries,  astronomy,  biology,  an  article  on  the  gypsies,  which  Pringle  contrib- 

botany,  and  geology  and  paleontology,  selected  uted   to   the   'Edinburgh   Magazine,'    started   by 

from  the  general  library  and  kept  in  other  build-  himself  and  Cleghorn,  and  known  after  a  rupture 

tngs   near   the   corresponding    laboratories;    in  with  the  publisher  as   'Blackwood's.'     In   1820 

1910    these    departmental    libraries    numbered,  with  24  others,  he  cmi^trated  to  South  Africa, 

z6,ooo     volumes.    The    Princeton     Theological  settling  finally  at  Cape  Town.    Pringle  worked 

Seminary  library  is  also  open  to  students  of  the  hard  to  secure  financial  support  for  the  colony  by 

University.     The    University    campus    contains  pamphleteering  and  started  <The  South  African 

about  225  acres;  among  buildings  beside  the  Journal'   and  'The  South  African  Commercial 

Library  are  Nassau  Hall,  the  ongmal  building  Advertiser.'     These  were  suppressed  by  the  gov- 

considcrably    remodeled.    Ii    dormitories,    with  ernor  of  the  colony  because  of  their  liberal  ten- 

thc   Halsted  Observatoo-,   Dickinson   Hal!,   for  dcncies.     In  1826  he  returned  to  London  and  in 

the  class  room  work  of  the  Academic  Depart-  1827  became  secretary  to  the  Anti-Slavety  So- 

mcnt,  the  infirmary,  the  Marquand  Chapel,  AI-  ciety.     After  seeinjt  the  triumph  of  his  humani- 
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tKun  endcawm  in  the  tboUtion  of  slarery  by  continuing  to  use  the  same  punches  for  produc- 

&igUiH).  in  i8m,  he  died  on  the  eve  of  return'  ing   as   many  matrices   as  inisht  be   required. 

Sto   South  Africa.     His  earlier  poems   were  These   inventors   succeeded   in    printing   a   con- 

leded  by  bim  as  •Ephemendes'   (1828);  and  siderable  number  of  books,  the  first  of  which 

the  best  of  these,  dealing  with  South  Africa,  were  known  to  have  been  piintea  with  movable  typea 

reprinted  in  'African  SkeKhes,'  which  included  were  three  editions  of  Donatus.   Printing  presses 

alio  the    'Narra.tive*    of  a   residence   in   South  were  in  operation  at  Subiaco  near  Rome  in  1465, 

Africa.    These  productions  w«re  characterized  by  and  the  types  employed  were  more  like  those  now 

vivid  descriotion  and  tender  feeling.     He  is  best  called  Roman  than  like  the  Gothic  forms  of  the 

known  by  his  poem,  'Afar  in  the  Desert  I  Love  Germans,   which   with   the   characters    imitating 

to   Ride.*     Pnngle's    'Poetical   Works*    with   a  handwriting  had  up  to  this  time  alone  been  used, 

life  were  edited  by  Leitch  Ritchie  in  1839.  In  1469  printing  was  introduced  into  Milan  and 

Prin'sep,  Vidcntine  Cameron,  English  art-  YT'V  I"^  the  productions  of  the  presses  of 

ist:  b.   Calcutta,   India,   14   Feb.    183a    He   was  John  de  Spira  and  Christopher  Valdarfar  of  the 

elected  R.A.  in  1894  and  is  now  professor  of  ■'?"<^''  city  attained  great  tame  for  their  pertec- 

painting   to   the   R^l   Academy.    He   went  to  1°''.  '"^'^  ^^""'^-   /.""*"l'f  Y'  "?'™'*"«'^  /S*" 

India  to  paint  'The  Declaration  of  the  Queen  as  f?"^  '"  'f°'  and  into  London  m  1474-     (.See 

Empress*  in  1876  and  the  picture  was  exhibited  ^axton.  I^iixiam.)     Before  the  year  ijoo,  it  « 

in  1880.    His  other  pictures  include:     'A  Min-  sated,  printing  presses  had  been  set  up  in  3M 

iB«>  -  'A  Ri.niAt)  -  tT\,^  I  :..•«  f-^tu    =™  )     i-i(  places  in  Europe,  and  a  multitude  of  editions  of 

Sb  ;wo^Sr'Coujl^'D'i^ra5pe'-d"at  t?  '»■=,  f^^^  -f"  -  ^K-  appropriate  Gieek 

Court    Theatre,   and     'M.   Le   Due'    at    Saint  ^nd  fatm  characters  were  given  to  the  world.    A 

James'.     He  has  also  written  -Imperial  India* ;  ^^''-"''^  ^"ST'' -         i^    'a   mT        ??k?    "" 

•An  Artist's  Journal*  and  two  novels.  PH^J'^d  m  Milan  in  1476.     A  Hebrew  Bible  was 

_..■',               ,          ...               .  printed  at  Soncino  in  the  duchy  of  Milan  m  1488. 

Pnnting,  the  art  of  producing  impressions  italic  type  was  invented  about  the  year  1500  by 

frran  characters  or  figures  on  paper  or  any  other  Aldus   Manutius   of  Venice.     From  the   17th  to 

substance.     Prating  13  of  conflaratively  modem  the   iglh  century  a  great  variety  of  ornamental 

origin    only  4oo_  years  having  elapsed  since  the  type   came   into   use,   the    styles    differing   from 

first   book  was   issuoi   from  the   press ;   yet  the  each  other  in  the  shapes  of  the  letters,  in   the 

principles  on  which  it  was  ultimately  developed  heaviness  or  lightness  of  the   lines,  and   in   the 

existed    among    the    ancient    Assyrian    nations,  shading.     Great  ingenuity  has  been  exercised  in 

Prmting  from  movable  ^rpes  was  probably  prac-  multiplying  these  varieties  in  so  limited  a  field, 

tiscd  in  China  as  early  as  the  izth  or  13th  cen-  The  largest  size  of  type  for  books  is  called  great 

tury,  as   there  are  Korean  books   prmted   from  primer,  and  is  seen  in  the  largest  old  Bibles :  it 

tnovable   clay   or   wooden   types   in    1317.      The  fg  now  seldom  used.     English,  which  is  the  next 

great  discovery  was  that  of  forming  every  letter  io„„  size,  is  seen  in  church  Bibles,  in  folios, 

or  character  of  the  alphabet  separately,  so  as  to  and  some  quartos.     Pica,  small  pica,  long  primer, 

be   capable   of   rearrangement    and    forming   in  and  bourgeois  are  the  sizes  most  in   use      The 

mccession  the  pages  of  a  work,  thereby  avoiding  succeeding   varieties   are   brevier,    minion,    non- 

the  labor   of   cutting  new   blocks   of   types   for  nareii,  agate  or  ruby,  peari,  diamond,  and  bril- 

eveiy  page.  [jant,  the  Jast  being  very  rare,  and  the  smallest 

The  city  of  Haarlem  m  Holland  claims  that  type  used  in  books.    In  the  following  list  the  dif- 

Ijnrcns  Janszoon  Coster  there  invented  the  art  ferent   sizes   are   exhibited,   each   with   its   own 

of  pnntmg  in  1423,  making  use  of  movable  types  name: 
of  wood  and  afterward  of  lead  and  tin ;  but  no 

printed   works   of    his   can    be    identified.    The  f^nn^i-   TX-lw^^-^    t:>       1"   1.     n- 

claims  of  Johannes  Gutenberg  (q.v.)   to  this  in-  \jVeQX   XTimerj  EugllSh,  PlCa, 

;X°utqu"tioTwas^"Sd^n"vaTS1xperi!  Small.  Pica,    Ung    Primer.    Bonrgeoi^ 

mental   researches   of  a  secret  nature  in  Stras-  Breiitr,  Hiaian,  Nanpinll.  Afu.  foui,  t^mi.  kuuu 

burg,  and  possessed  in  1438  printing  raaterialB,  t  .    •     .l      .^t        .        .1.     »     ■  .» 

a  press,  and  as  it  appears  movable  types.    No  ^*}  ™  i""  79th  century  the  'point'  system 

book,   however,   was   brought   out   by   their    use  "^^  adopted  generally  by  printers.     In  this  new 

until  after  Gutenberg  had  returned   (which  was  a^angement  the  principal  types  are  designated  as 

about  1450)  to  his  native  city  of  Mainz.     Here  """ws: 

he   associated    himself   with    a   wealthy    citizen,  Nonpirdl €  poiat 

Johann  Faust,  who.  on  learning  the  secrets   of  Brerier it     " 

the  art,  entered  into  partnership  with  Gutenberg,  Boaii^it".'.'.'.'.','.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.  ,     " 

and  agreed  to  furnish  funds  for  developing  the  h°°^i  ??"*'' '"     " 

process.    They  employed  to  assist  them  Peter  Sj^  ^ J'     » 

Schofier,    a    scribe    whose    previous    occupation  

had  been  the  copying  of  books,  and  who  appears  For  handbills  or  posters  special  types  ate  em- 
to  have  been  a  man  of  taste  and  genius,  and  well  ployed  of  extra  large  siies.  A  complete  as- 
fitted  to  hring  a  new  process  of  this  sort  favor-  sortment  of  one  size  is  called  a  font  or  fount, 
ably  before  the  public.  He  has  the  credit  of  and  the  "sorts*  that  make  up  an  ordinary  font 
substituting  metallic  types  east  in  plaster  molds  of  Roman  type  are  as  follows:  3  complete  al- 
in  the  place  of  those  which  Gutenberg  had  phabels  in  capitals,  small  capitals,  and  small  or 
previously  made  by  carving  pieces  of  wood  and  'lower  case*  letters,  making  78  characters:  the 
metal,  and  of  still  further  perfecting  the  art  by  double  letters  ff,  fi,  fl,  ffi.  ffl  (each  cast  in  a  single 
the  invention  of  punches  in  hard  metal,  by  the  piece  on  account  of  the  kern  or  bend  of  the  f  not 
use  of  which  sharpness  of  outline  could  be  given  permitting  it  to  stand  separately  against  another 
to  the  matrices  m  which  the  types  were  cast,  f,  an  i,  or  an  I),  5  ;  the  diphthongs  M.  CE.  je.  ce, 
and  perfect  umform'iy  be  retained  in  the  type  by  x,tx,6;  figures,  10;  marks  of  punctuation.  6:  the 
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apostrophe,  hyphen,  parenthesis,  and  bracket,  4;    Bloeuw,  of  Amsterdam,  about  163a    He  passeA 

4  sizes  of  dashes,  and  braces  ii)  5  pieces,  9;  the  the  spindle  of  [he  screw  throusb  a  wooden 
characiers  &,*,$,  48®"'  51  a""  the  references  block,  which  was  guided  in  tlie  wooden  frame, 
•.  t,  t,  S,  II,  H,  6;  total  characters.  129.  Beside  and  from  it  hung  the  platen.  He  also  invented 
these,  there  are  required  for  6lline  the  blanks  a  device  for  rolling  the  bed  in  and  out  under 
between  words,  at  the  ends  of  lines,  etc.,  4  sizes  the  platen,  and  improved  the  liand  lever  for  tom- 
of  spaces  and  4  of  quadrats  (the  former  and  the  ing  the  screw.  This  press  was  widely  used  on 
smallest  of  the  latter  being  subdivisions  of  the  the  Continent,  and  in  England  and  Ame»ica, 
em  Im]  or  square  of  the  size  of  the  type,  one  and  on  such  a  one  Benjamin  Franklin  worked 
equal  to  it,  and  the  other  two  multiples  of  it),  in  London  in  1725.  One  of  these,  that  from 
making  altogether  13?  sorts.  the  Watt  printing  bouse,  is  now  preserved  in  the 

In  presses  the  ongmal  invention  was  the  hand     Patent   Office   in   Washington.     For  neady  two 
press  of  H50-    Toward  the  end  of  the  i8th  cen-    centuries   this   sufficed   for  books  of  small   edi- 
tury   inventors    began    to   devise   presses    to   be     tions   and   for   the   little-circulaled   small   news- 
itioved   by   power.     The    first    luvcnlion    m   tins     papers  and  gaieltes  of  the   17th  and   18th   een- 
department  IS  that  of   William   Nicholson,   pat-  "  mries.    The  Earl  of  Stanhope  in  1798  had  made 
emed    m    England    m    1750.     The    types    were    g    pr^^    ^.[jii    ^    cast   iron    frame   and    greater 
placed   around   a   rcvo  ving  hori^onlal   cylinder,     leverage,  but  it  was  so  cumbersome  and  heavy 
and  were  inked  by  roUmg  against  another  cyl-     that  it  came  into  no  great  use.     Here  and  there 
inder  revolving  _m  contact  with  the  first    For    others  improved  JL    George  Clymer,  of  Phila- 
further  information  as  to  the  development  of  the 
printing  press  see  Fbinting  Press.     For  a  com- 
plete history  of  printing  in  (he  United  States  see 
American  Printing  Trade.    See  also  Compos- 
ing Machine;  Stereotype;  Electrotype,  etc. 

Printing  in  America.  See  American 
PaiNiiNG  Trade. 

Printing  Presses.  In  the  early  years  of 
the  15th  century,  before  the  invention  of  mov- 
able metal  types,  crude  religious  pictures  were 
printed  from  engraved  blocks.  These  were  at 
first  single  prints,  and  then  folios  and  were 
bound  in  books.  The  most  notable  of  the 
21  known  block-books  was  the  'Biblia  Pau- 
perium'  (1420).  This  consisted  of  40  wood- 
cuts, 10  inches  by  jVi,  of  Biblical  subjects,  each 
with  its  legend  in  engraved  Gothic  characters. 
The  sheets  were  printed  on  one  side  only,  two 
pictures  to  a  side,  facing  each  other  when 
bound.  The  press  used  was  a  development  of 
the  cheese  or  cider  press  common  in  all  large 
mediaeval  households,  and  needed  little  change 
to   adapt   it   to   the   uses   of   typography. 

Gutenberg's  press,  upon  which  he  printed  his 
•Bible'  of  36  lines  <I450?),  bis  'Bible*  of  42 
lines  (1455?),  and  the  'Letters  ot  Indulfonce' 
of  1454,  i455>  1461,  consisted  of  two  upright 
timbers  with  connecting  crosspjeces  at  fop  and 

bottom,   and   with   two   intermediate   cross   liin-  Fio.  1  -  The  Gutenbffg  P«-. 

bers.     The  lower  one  was  the  support  of  the 

form  of  type.  Through  the  upper  passed'  a  delphia,  in  1816  substituted  a  combination  of 
large  wooden  screw,  the  lower  point  of  which  levers  for  the  screws,  and  called  his  invention 
rested  on  liie  centre  ot  a  wooden  platen.  After  the  Columbian  press.  He  carried  it  to  England 
the  form  of  type  was  fastened  to  its  bed  it  was  and  there  in  1822  Peter  Smith  devised  a  toggle- 
inked  by  hand  inking-balls  made  of  wool  cov-  joint,  simple  and  effective,  that  replaced  the 
ered    with    soft    leather.      The    sheet    of   paper,     screw  and  levers. 

previously  dampened,  was  then  laid  carefully  The  final  development  o£  the  hand  press  came 
apon  the  type,  and  the  bed  then  moved  labori-  in  1827,  when  Samuel  Rust,  of  New  York,  per- 
ously  by  hand  to  its  place.  A  wooden  lever  fected  (he  Washington  press.  The  iron  frame 
was  thrust  into  its  socket  and  the  platen  screwed  was  lightened  and  strengthened,  the  toggle  mo- 
down,  held  for  a  moment  and  then  raised.  The  tion  was  improved,  and  a  screw  stop  regulated 
bed  was  drawn  out  and  the  printed  sheet  re-  the  pressure.  The  bed  was  made  to  slide  in  and 
moved  and  hung  up  to  dry.  For  150  years  this  out  on  a  track  by  turning  a  crank  connected 
simple  but  effective  form  of  the  printing  press  with  two  endless  bands.  A  bent  lever  working 
continued  in  use.  and  the  books  thus  printed  by  in  a  toggle-joint  forced  the  platen  down  and 
Fust  and  Schaeffer  at  Mainz,  Jenson  and  the  coiled  springs  raised  it.  To  the  end  of  the  bed 
Aldi  at  Venice,  Caxton  at  Westminster,  Plantin  was  attached  the  tyrapan,  a  wooden  or  steel 
at  Antwerp,  the  Elzevirs  at  Leyden  and  at  Am-  frame  over  which  a  cloth  was  tightly  stretched 
sterdam,  and  Bade  and  the  Estiennes  at  Paris  and  carrying  the  blanket  to  modify  the  twee 
have  brought  their  makers  the  highest  fame.  of  the  impression.    When  the  bed  was  run  out 

FJrsI  Improvements. —  The  first  recorded  im-     this  was  raited  to  an  obtuse  angle.     The  paper 
provements    were    those    of    William    Janson    was  laid  upon  this  and  carefully  fitted  to  adiust- 


>y  Google 


T.  A  page  form  ready  for  elect  retyping.  2.  A  stereotype  plate  of  a  newspaper  p^M. 

%.  A  roi!  ot  news  paper  ready  for  priiitiiig.  CiOOQIc 


dbyGoo<^le 


PRINTING  PRESSES 


ins  pins;  the  frisket,  &  thin  frame  holding  a 
sheet  of  paper  cut  to  the  siie  of  the  form,  was 
folded  over  the  paper  to  protect  it,  to  steady  it 
and  to  raise  the  paper  from  the  type  after  the 
impress  ion.  This  press  has  been  improved  in 
construction,  but  in  principle  and  form  substan- 
tially the  same  press  is  widely  used  to-day  in 
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Che  United  States  as  a  proof  press  and  for  the 
special  work  for  which  it  is  fitted.  Its  capacity 
is  about  2£0  sheets  an  hour  printed  on,  one  side. 
Alike  in  principle  and  construction,  though  dif- 
fering in  detail  of  depressing  and  raising  the 
platen,  is  the  Albion  hand  press  as  widely  used 
in  Great  Britain. 

The  operation  of  the  hand  press  when  type, 
press,  ink  and  paper  had  been  prepared  neces- 
sitated these  eleven  processes ;  The  form  was 
inked  by  hand ;  the  paper  was  filled  to  its  place 
on  the  tynipan;  the  friskel  was  folded  over  it 
to  hold  it;  the  tympan  was  folded  down  over 
the  form ;  the  bed  was  run  under  the  platen  by 
turning  the  crank;  the  platen  was  forced  down 
by  the  workman's  power  applied  to  the  lever ; 
released,  it  was  raised  up  by  the  springs ;  the  bed 
was  rolled  out  by  a  reverse  motion  of  the  crank ; 
the  tympan  was  raised ;  the  friskel  opened,  and 
the  printed  sheet  removea.  Modern  invention 
has  sought  to  reduce  all  these  to  a  single  auto- 
mat ie  process  operated  by  mechanical  power. 
Necessity  divided  the  course  of  invention  into 
three  lines,  the  small  job  press  and  the  large 
book  and  newspaper  press  soon  widely  diverg- 
ing in  type  and  construction  to  secure  fine 
printing   in   one  and   the  greatest   speed   in   the 

Bed-and-Plalen    Presses. —  1  -i    development 

of  the  bed-and-platen  power  press  for  fine  book 
work  and  illustrations  reached  its  highest  state 
in  the  Adams  press,  invented  and  patented  by 
Isaac  Adams,  of  Boston,  in  1830  and  1836,  and 
improved  in  many  ways  by  R.  Hoe  &  Co.  since 
that  firm  acquired  his  business  and  patents  in 
185S.  Over  1,000  have  been  manufactured,  and 
it  is  still  extensively  used  all  over  the  world, 
Adams,  after  a  few  experiments  with  a  timber 
frame,  built  his  presses  of  iron  and  fixed  the 
platen  immovably  in  the  frame.  The  form  was 
placed   on   an   iron  bed   beneath,   as   in   a   hand 


press,  and  this  bed  was  raised  against  the  fixed 
platen  and  lowered  by  a  system  of  cams  straignt- 
ening  a  loggle-joint.  The  ink  fountain  was 
placed  at  one  end  of  the  press,  and  the  ink 
rollers  in  a.  movable  friskeC-frame  passed  over 
the  face  of  the  type  and  back  while  the  bed  was 
down.  The  .sheets  of  paper  were  fed  to  grip- 
pers  on  the  friskel  which  carried  them  over  the 
form,  and  after  the  impression  was  taken  the 
sheets  passed  forward  on  tapes  to  a  sheet-fiier, 
which  dehvered  them  to  the  .ly-board.  The 
speed  of  the  larger  sizes  of  the  Adams  press  is 
1,000  sheets  an  hour. 

The  most  successful  press  designed  for 
small  job  work  substituted  for  the  hand  lever 
and  crank  a  rotary  power  wheel  which  could 
be  driven  by  a  treadle  by  the  foot  of  the  opera- 
tor, or  by  belt  and  shafting.  The  bed  was  set 
in  a  perpendicular  frame,  and  the  form  was 
clamped  to  it.  To  the  bed  frame  near  the  bot- 
tom was  jointed  the  frame  that  held  the  platen. 
This  opened  to  an  angle  of  about  45  degrees. 
A  crank  rod  fastened  to  the  wheel  brought  the 
platen  up  to  the  type  form  and  back  at  every 
revolution.  On  the  platen  by  adjustable  pins 
or  quads  the  position  of  the  paper  was  ex- 
actly fixed.  Two  thin  steel  frisket  rods  auto- 
matically folded  over  the  margin  of  the  paper 
as  the  platen  rose.  Above  the  bed  of  the  press, 
and  at  an  angle  of  from  225  to  270  degrees,  was 
set  a  steel  inking-disk,  about  the  size  of  the  bed, 
tha.  slowly  revolved,  while  at  every  revolution 
of  the  driving  wheel  a  pair  of  ink  rollers  de- 
scended from  the  inking-disk  over  the  form  as 
the  platen  fell  away,  and  back  to  the  inking- 
disk  as  the  platen  rose  to  the  form  again.  This 
automatic  inking  was  even  and  uniform.  This 
press  prints  over  1,000  impressions  an  hour, 
cards,  letter-heads,  hand-bills  and  the  like. 
The  labor  needed  is  that  of  a  boy  or  girl  to  feed 
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and  take  off  the  sheets  one  by  one.  Many  van- 
eties  are  made,  with  varying  excellence  of  de- 
tail. The  Gordon  press  here  illustrated  is  typ- 
ical and  widely  used.  The  capacity  is  about 
i.ooo  sheets  an  hour.  The  latest  improvement  is 
embodied  in  the  Harris  automatic  press  which 
has  an  automatic  feeding  device  and  a  capacitj 
for  small  work  of  5.«»  impressions  an  hour. 
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an  impression  cylinder  —  is  as  old  as  Guten-  allow  the  form  to  run  back  -without  toucbinK. 
burg's  time,  when  from  crude  machines  of  this  The  pioneers  in  introducing  these  new 
type  copper-plate  engravings  were  struck  off;  models  into  the  United  States  were  R.  Hoe  & 
but  no  practical  development  of  it  was  made  un-  Co.,  who  had  been  for  some  time  manufacturi:^ 
til  the  beginning  of  the  19th  century.  So  many  bcd-and-platen  presses.  Robert  Hoe  sent  Se- 
patents  have  been  issued  since  then  for  various  reno  Newton  (later  to  be  a  partner  in  the  house) 
devices  to  secure  excellence  or  economy  of  oper-  to  England  in  1832  to  study  the  new  inventions 
ation  Ihat  it  is  possible  to  note  only  the  most  and  devise  improvements.  The  Hoe  single  small 
striking  and  most  successful.  The  first  printer  cylinder,  double  small  cylinder  and  large  cylin- 
to  work  out  a  practical  cylinder  press  was  der  perfecting  press  were  designed  and  built, 
Frederick  Konig,  a  Saxon  Iw  birth,  who  re-  and  with  added  improvements  are  being  manu- 
moved  to  England  in  1806,  He  associated  with  factured  by  them  to-day.  Hoe  &  Co.  patented 
him  James  Bensley,  a  London  printer,  and  a  ma-  an  entirely  new  mechanism  to  drive  the  bed  in 
chinist,  a  fellow  countryman,  Andrew  Bauer.  1847.  Two  racks  facing  each  other  on  dif- 
The  product  of  their  labors  was  a  press  which  ferent  planes  and  separated  by  the  diameter  of 
they  put  in  operation  in  London  in  1812.  The  the  driving  wheel  were  attached  lo  a  hanger 
form  of  type  was  placed  on  a  fiat  bed,  which  fastened  on  the  lower  side  of  the  bed.  The 
was  carried  under  an  impression  cylinder  that  driving  wheel  was  on  a  horizontal  shaft  and 
had  a  three-fold  motion.  On  the  first  third  the  movable  sideways,  so  as  to  engage  first  ore,  then 
sheet  was  fed  at  the  top  upon  the  tympan  and  the  other,  of  the  racks.  A  roller  at  either  end 
gripped  by  the  frisket,  on  the  second  part  of  the  entering  a  recess  in  a  disk  on  the  driving  shaft 
revolution  the  sheet  received  the  impression  in  a  half  revolution  brought  the  bed  to  a  stop 
and  was  removed  by  hand ;  and  on  the  third  the  and  started  it  in  the  opposite  directioru  This 
empty  tympan  came  up  to  receive  another  sheet  was  a  new  principle ;  a  crank  action  operating 
The  most  efficient  device  which  they  invented  to  directly  upon  the  bed  from  a  shaft  having  a 
roll  the  bed  holding  the  type  form  to  and  fro  fixed  centre.  It  has  been  greatly  developed,  and 
was  this;  A  long  shaft  turned  by  geaiing  from  now  the  type  bed  can  be  driven  at  great  velocity 
the  outside  of  the  frame  carried  a  pinion  on  its  and  reversed  without  shock  or  vibratioa  A 
inner  end ;  the  shaft  had  in  its  length  a  univer-  press  with  a  bed  measuring  48  x  65  inches  can  be 
sal  joint  that  allowed  for  an  up  and  down  mo-  run  at  a  speed  of  1,800  impressions  an  hour. 
tion  of  the  pinion  as  it  revolved.  Underneath  Still  another  invention  came  from  abrcpad  to 
and  fastened  to  the  bed  was  a  rack,  or  row  of  be  further  developed  here.  A  Frenchman  named 
teeth,  with  a  crescent-shaped  segment  of  metal  Dntarte  in  1852  patented  the  stop-cylinder  press 
and  pins,  or  studs,  at  each  end.  To  the  outer  which  Hoe  &  Co.  introduced  in  the  country  in  the 
end  of  the  shaft  was  attached  the  wheel  con-  following  year.  Many  improvements  have  been 
necting  with  impression  cylinder;  this  wheel,  added  to  it  by  many  inventors,  until  from  it 
when  set  in  motion,  revolved  the  pinion  and  can  be  turned  off  the  finest  letter-press  and  cut 
moved  the  bed  by  means  of  the  teeth  in  the  work  known  to  the  printer's  art.  It  is  regarded 
rack.  When  the  bed  reached  the  end  of  its  ap-  the  most  perfect  flat-bed  printing  press  yet  de- 
pointed  course,  the  pinion  turned  around  over  signed.  A  press  with  a  bed  36x54  inches  ia 
one  of  the  pins  or  studs  against  the  segment  in  capable  of  1,000  to  i,SOO  impressions  an  hour, 
the  rack  and  immediately  re-engaged  the  teeth  while  the  latest  one  built  has  a  bed  45x62  inches 
on  the  opposite  side  and  carried  the  bed  back  and  a  speed  of  1,700  impressions  an  hour.  The 
again  to  the  other  end,  where  the  reciprocatirig  press  of  lo-day  carries  the  form  on  a  traveling 
motion  was  repeated.  Konig  followed  this  in  iron  bed  moving  on  friction  rollers  of  hardened 
1814  by  a  continuously  revolving  cylinder,  which  steel  and  driven  back  and  forward  by  a  simple 
was  slightly  reduced  in  diameter  along  that  part  crank  motion,  stopping  and  starting  without 
of  the  periphery  not  used  for  the  impression  so  noise  or  shock.  The  cylinder  is  stopped  by  a 
as  to  allow  the  bed  to  return  under  it  freely  cam  motion,  pending  the  backward  travel  of  the 
after  the  impression.  He  made  also  a  two-  bed,  and  during  the  wait  the  sheet  is  fed  down 
cylinder  press  of  this  pattern,  and  two  of  these  against  the  guide ;  the  grippers  close  on  it  be- 
two-cylinder  presses  were  set  up  in  the  London  fore  the  cylinder  starts,  thus  securing  accuracy 
Times  office  in  that  year.  Their  capacity  was  of  register.  The  sheet,  after  the  impression,  is 
800  impressions  an  hour.  This  same  year  he  transferred  to  a  skeleton  cylinder,  which  receives 
devised  a  two-cylinder  press  —  the  first  perfect-  it  with  grippers  and  delivers  it  over  fine  cords 
ing  press, —  by  which  a  sheet  was  printed  on  upon  the  sheet  fliers,  which  deposit  it  on  the 
both  sides  at  one  continuous  operation.  The  table.  From  four  to  six  inlcin^  rollers  distribute 
forms  were  placed  one  at  each  end,  and  the  the  ink,  partly  from  a  vibrating  polished  steel 
sheet  after  being  printed  on  one  side  under  one  inking  cylinder  and  partly  from  a  flat  inking 
cylinder  was  by  tapes  carried  over  a  registering  table  at  the  end  of  the  traveling  bed. 
roller  to  the  second  cylinder  for  printing  on  the  Similar  presses,  with  varying  individual  de- 
reverse  ^de.  This  machine  Applegarth  and  vices  for  securing  special  points  of  efficiency  and 
Cowper,  by  improvement,  made  very  efficient,  of  varying  degrees  of  merit  have  also  been 
Every  year  showed  patents  on  improvements,  made  and  widely  distributed  by  such  American 
but  (he  next  of  great  value  was  that  of  Napier  press  makers  as  A.  B.  Taylor.  A.  Campbell,  C. 
in  1828  and  183a  He  discarded  the  tapes  for  B.  Cottrell,  C.  Potter,  Jr.,  Waller  Scott,  and  the 
the  conveyance  of  the  sheets  and  substituted  Goss,  Huber,  Miehle,  Whitlock,  Coy,  and  Duplex 
•grippers"  or  "fingers*  to  clasp  the  sheets  to  companies.  Excellence,  skill  and  accuracy  in 
the  cylinder  for  the  impression,  and  for  deliver-  mechanical  construction  and  ready  resource  of 
ing  them  after  printing.  He  also  made  the  im-  invention  have  maintained  the  supremacy  oi  the 
presston  cylinders  of  smalt  size  to  make  two  or  American  presses,  over  the  foreign  trade. 
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Ntwspaptr  Pressef.-^Thc  demand  for  faster  New  York  Herald,  the  London  Daily  Telegraph  ■ 

presses  of  greater  capacity  grew  enormously  with  and  the  London  Standard  each  kept  five  presses 

the  years  of  the  iglh  century,  and  invention  kept  in  constant  operation  as  circulation  increased, 
pace.      The    greatest    step    forward    was    taken  Web  Pretses. —  There   remained  yet  another 

when  Ridiard  M.  Hoe,  of  the  firm  of  R.  Hoe  St.  step  before  the  increasing  requirements  of  speed 

Co.,  of  New   York,  in   1845-6  took  out  patents  could  be  met     It  was  taken  when  William  Bul- 

for  the  Hoe  T)^e-Revolving  Machine,  the  first  of  lock,  an  American,  of  Philadelphia,  invented  in 

which  was  put  at  work  in  the  Philadelphia  P%tb-  1865   the   6rst   priming   press    to   print    from   a 

lie  Ledger  office  in  1846.     He  had  put  into  effect  continuous  web  or  roll  of  paper.     Thirty  years 

the  basic  idea  of  fastening  the  type  to  the  main  before.    Sir    Rowland    Hill    had    suggested    the 

cylinder,    while    smaller    cylmders    carried    the  possibilities  of  such  a   machine  based  on  those 

sheets  of  paper  to  receive  the  impression.     Hoe  that  printed  eolton  cloth   from  engraved   eylin- 

designed  an  apparatus  for  fastening  the  coltunns  ders.     But  no  practical  working  out  of  the  prob- 

of  type  in  a  form  on  a  large  central  cylinder  in  a  lem    in   its   details    was    offered.      The    Bullock 

horizontal  position,  each  page  in  its  own  cast  press  consisted  of  two  plate  cylinders  and  two 

iron  bed.    "V""Shaped  column  rules  tapering  to  impression  cylinders,  the  second  of  which  was 

the  base,  with  a  special  arrangement  for  locking  made  very  large  to  lessen  the  offset  from  tlie 

up  the  forms,  held  the  type  firmly  in  place  with  first  printed  side  of  the  paper.     The  stereotype 

the  surface  forming  a  true  circle.     Tlie  cylinder  plates  were   short  of  filling  the   whole  circum- 

could  be  revolved  at  any  speed  without  the  type  fcrence    of    the    form    cylinders,     because    the 

dropping   out.     An  automatic   inking  apparatus  sheets  were  cut  before  printing  by  knives  set  in 

carried  the  main  ink-well  beneath  the  cylinder,  the  cylinders.     This  was  the  radical  fault  of  the 

with    distributing   rollers    between    the    impres-  press.     The   sheets   were   then   carried  through 

sion  cylinders.    This  first  machine  was  built  with  the  press  by  tapes  and  fingers,  and  delivered  by 

four    impression    cylinders    touching    the    type  a   series  of  automatic  metal   nippers  on  endless 

cylinder  so  that  two  were  on  each  side  and  one  Icatner  belts,  placed  at  such  a  distance  apart  as 

as  far  above  the  other  as  possible.     The  frame-  lo  grasp  each  sheet  successively  as  it  came  from 

work  of  the  machine  bore  four  feed  tables.     At  the  last  printing  cylinders.     The   Bullock  press 

each  a  boy  fed  the  sheets  of  paper  to  the  auto-  was  perfected  and   came   into  considerable  use. 

matic   grippers,   operated   by  cams,   on   the   im-  The   New   York   Sun   was   the   first   newspaper 

pression  cylinders,   which  carried   them  around  to  make  use  of  them,  and  the  New  York  Herald 

against  the  revolving  forms  of  the  central  type  soon  followed. 

cylinder.     The  printed  sheet  was  conducted  out  in   1868  the  Ijindon  Times  had  gone  so  far 

by  tapes  under  the  feed  board,  and  the  patented  with  its  own  experiments  in  constructing  a  ro- 

sheet-flier,  with  its  long  wooden  fingers  fastened  tary  perfecting  press  that  it  set  up  the  "Walter* 

to  the  shaft  and  operated  likewise  by  cam  and  press  in  its  office.    This  had  a  capacity  of  12,000 

springs,   piled    them   upon   the    dehvery    tables,  sheets  an  hour.     It  was  similar  in  construction 

Upon   this   machine,   with   2floo   revolutions   an  to  the  Bullock  press,  except  that  the  cylinders 

hour,  8.000  sheets   were   struck   off  prmted   on  „ere  of  uniform  size  and  placed  one  above  the 

one    side.      The    capacity   of   the   machine   was  other.     The  sheets,  however,  were  severed  after 

found  to  be  greatly  in  excess  of  this,  and  the  printing,  brought  up  by  tapes  and  carried   to  a 

number  of  impression  cylinders  and  accessories  sheet-fiier,    which   moved    back    and    forth    and 

was    increased    to    ten,    giving    the    machine    a  «flirted»  the  sheets  alternately  to  boys  on  either 

product  of  20,000  sheets  an  hour.     The  impetus  sj^e.    This  press  was  equipped  with  dampening 

given   to   the   newspaper   business   was   tremen-  cylinders   containing   sponges   filled   with   water, 

dous.     Circulations  that  had  been  limited  to  the  and  required  a  very  strong  and  expensive  paper, 

capacity  of  the  old  bed-and- cylinder  press  were  jhis   press   was    also   adopted    by   the    London 

rapidly   increased  twenty-fold.      Many   new   pa-  [)^Hy  jVnoj  and  the  New  York  Times,  but  has 

pers   were   started.     This   press   maintained    its  now   entirely   gone   out   of   use. 
supremacy  for  20  years,  and  175  were  built.     In  ^    recent    invention    in    cylinder   presses    10 

I^   the   first   sent   abroad   was   set   op   m   the  satisfy    the    demands    of    small     daily    papei- 

ofnce   of    <La   Patne'    in   Pans,   but  the   stamp  throughout  the  country  for  speed  and  econom- 

duty    of    the    second    empire    soon    effectively  jj    ,he    Duplex   press.     It    ii    a   flat-bed    web' 

checked  all  French  newspaper  enterprise.    E\^t  perfecting   press,   and   prints   directly   from   the 

years  later,  however,  Edward  Uoyd,  of  'Lloyd  s  ,j.pe  (grm,  with  a  capacity  of  from  five  to  si< 

Weekly*   in  London,  saw  this  American  press  thousand  per  hour  of  either  4-,  6-,  8-,  10-,  or  12- 

m  the  office  of  'La  Patne'  and  ordered  a  six-  page  papers.     Another  adaptation  for  job  work 

cylinder  press,  which   was  erected  in  his  office,  [,   (he  Coy  rotary  job  press;  this  is  simple  in 

Salisbury   Square,   Fleet   Street,   in   1859,    John  construction,    and    can  liandle    a    30-inch    web. 

Walter,   the   proprietor   of   the   London    Ttmef,  printing  on  one  side  only,  with  an  impression  of 

having   seen   it   m   operation,   ordered  two   ten-  7J4  x  30  inches,  and  cuts  it  into  sheets,  slits  and 

cylinder  presses  to  replace  their  unique  Apple-  perforates,  with  a  capacity  of  S.ooo  impressions 

garth  vertical  cylinder  machines.     Orders  from  ^n  hour.     It  uses  fiat  printing  surfaces, 
almost  all  the  leading  newspapers  of  the  United  ^-/ic  Rotary  Perfecting  Press.— To  fully  pei- 

Kingdom   followed.     The   next   great   step   was  f^j  ^  printing  on  a  cylinder  from  a  roll, 

taken  m  an  allied  trade  when  after  various  ex-  „,  continuous  web  of  paper,  R.  Hoe  &  Co.,  <in 

penments  was  perfected  the  process  of  making  j^e  words  of  Robert  Hoe)  in  1871  found  these 

curved  stereotype  plates  by  the  use  of  flexible  ^iffleulties  to  be  overcome: 
paper  matrices.    A  simple  adaptation  of  the  bed 

of  the  type-revolving  machine  provided  for  the  Fini— The   Ki.off  of  the   first   side.    Deiicss  wtre 

elamping  of  stereotype  plates  on  the  cylinder  in  {''''i,"'  i^^cTaT"all^m^on"to'  the"ni™u(^^^^^ 

place  of  the  type  forma.     The  forms  could  now  drym^  pt  noii-s«iini-ofi  inks, 
be  duplicated.     The  larger  papers   such  as  the  Stcord— The  diffitultie*  of  obtaiDiac  paper  in  the 
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toU  of  unifoim  peHectiaa  uid  Wrcngih.    The  piper-    main  pari,  and  at  right  angles  to  them.     These 
T^"l  ™lfer  mee'.'ii.B'Jhest  "  qJ«m=S™  w"'^«aSe    "="  used  for  the  Supplements  of  two  or  four 

more  jndmore  experienced  in  itj  manufBcmre.  pages   when  it   was   desired    to   print  more  than 

Third— llie   djfliculiy  of  lie   rapid  severing  of  tht  eight   pages.      Each    part    was    fed    by    its    indi- 

'''*Fourth~y?"'rei?a6le    and    accurate    delivery    o£    the  ''dual   roll   of  paper.      The  plales  being  Secured 

printed  papers.  to   the   cylinders,   the   two   rolls   of   paper    were 

Theie  lasl  two  operalicna  were  not  accompllslied  Ml-  carried,   each   through    its    part  of   tUe   machine, 

tfiir'pr"as  X  sli™if''w"e""t  eniird^^^  between   two   pairs   of  plate   cylinders   and   im- 

ciitieii,  but  liniplv  perforatrd  afiet  the  printing.    They  pression   Cylinders    and   printed   on   both    sides. 

were  then  drawn  by  accelerating  tapea,  wliich  completely  Then  the  two  webs   ot  paper  passed  over  lum- 

S""ix'',i'l'fm°papersf  or"an?'d^^^^^^  '"«  bars    Or   «angle   bars,"   with  an  edge  at  4S 

co-jld  lie  gathered,  one  over  the  oiher.     Tliese,  by  means  degrees   from  Its  base,  by  which  they  were  laid 

of  a  switch,  were  at  the  proper  moment  lutned  off  onto  evenly    and    exactly    one    over    the    Other    as    a 

bmrd      This  gaihering  anS°d'el1wry'i?linder.  paKiMKl'by  '"""sh   from  the  paste   fountain  glided  alopg  the 

n  D.  Tueker,  ■  member  of  the  fifin  of  R.  Hoe  &    inner  fold,  pasting  them  together.    The  papers 

....,  .,.         Li„  -t       :j  a..  J.1  passed    on    down    a    triangular    "former"    that 

folded  them  along  the  centre  margin.    Thence 

the  printcjl  and    folded   web  of  paper   passed 

a  cylinder,  from  within  which  a  revolving 


Tribune.     The   limit   of   capacity   depended   on  knife  in  the  cylinder  severed  the  sheet.     A  rap- 

the  ability  of  the  web  paper  to  stand  the  strain  idly  revolving  mechanism,  resembling  in  its  mo- 

of   passing    through    the    press.      The    average  lion   the   fingers   of   a   hand,   disposed  of   them  ■ 

speed  was  12,000  perfect  papers  an  hour,  though  accurately  on  traveling  belts  that  hurried  them 

in  some  offices   a  speed  of   14,000  was  reached,  on  to  the  final  delivery.    Htindreds  of  this  press 

and  on  a  test  a  speed  of  18,000  was  recorded.  have  been  built  and  operated  in  this  country  and 

The   use   of   wood  pulp   in   the   manufacture  abroad. 
of    news    papers     (now     universal)     cheapened  Straight-Lint  Presses. —  The  angle-bar  press 
greatly  the  cost  of  paper,  and  a  further  stirnuhis  stood  alone  for  a  decade  as  having  the  only  de- 
was    given    to    the    manufacture    of    printing  vice,  though  somenvliat  cumbersome,  for  assem- 
presses  to  increase  speed  and  efficiency.  bling  the  several  sheets  into  one  complete  paper. 

It  was  necessary  that  the  newspaper  sheets  as  Joseph  L.  Firm,  foreman  of  the  press-room  at 
delivered  by  the  presses  should  be  folded  (or  Frank  Leslie's  publishing  house,  however,  solved 
delivery,  and  hand-fed  folding  machines  were  the  problem  in  a  new  way,  and  in  1889  patented 
in  use  in  every  newspaper  office.  Into  them  the  the  straight-line  press.  His  first  design  w2S  a 
slieets  were  fed  one  by  one.  Each  was  carried  simple  tandem  press.  Three  sets  ot  cylinders 
by  tapes  under  a  striking  blade  that  forced  it  were  set  in  a  straight  line,  and  the  printed 
between  a  pair  of  folding  rollers.  It  was  then  prodtKt  of  the  first  passed  over  the  second,  and 
similarly  carried  to  another  at  right  angles,  and  of  the  first  and  second  over  the  third,  thus 
so  on  until  the  desired  shape  was  reached.  Such  assembling  all  three  sheets  over  a  triangular 
folders  were  made  part  of  the  fast  presses,  but  "iormer"  for  folding,  cutting  and  delivering. 
as  the  limit  of  capacity  of  the  folder  was  S/x»  It  was  but  a  step,  to  secure  economy  of  con- 
sheets  an  hour,  it  was  a  drag  until  Stephen  D.  struction  and  space,  to  build  the  press  in  tiers 
Tucker,  in  i8?s,  patented  a  rotating  collecting  instead  of  tandem.  Firm  had  the  usual  for- 
cylinder,  which  doubled  the  capacity,  and  Waller  tune  of  poor  inventors.  His  first  order,  which 
Scott  followed  with  an  invention  for  making  was  for  a  sextuple  press,  came  from  the  New 
press  and  folder  one  machine.  York    World,   and    its    bnilding   exhausted    his 

This,  however,  was  but  the  beginning.  The  resources.  Wlien  set  up,  in  1891,  it  was  so 
pressure  on  the  newspapers  demanded  larger  cnidejy  and  badiy  built  that,  failing  to  work 
than  8-page  papers.  It  became  necessary  to  properly,  it  was  condemned.  Poverty  followed, 
revise  some  way  to  print  10-.  12-,  14-,  and  but  not  for  long.  The  Goss  Printing  Press  Com- 
i6-page  papers  at  one  impression  About  this  pany  of  Chicago  became  interested  in  the  straight- 
time  Anthony  &  Taylor,  of  England,  patented  line  press  invention,  which  was  being  pirated,  and 
devices  by  which  the  webs  of  paper  could  be  bought  it,  taking  Mr.  Firm  into  the  company, 
turned  over  after  printing  on  one  side  and  the  Litigation  fcljowed  and  established  the  patent 
opposite,  or  reverse  side  presented  to  the  print-  a^id  harmony  among  the  printing  press  makers. 
mgcj-Imder.  Mr.  Hoe  bought  the  patent  rights  Improvement  was  rapid.  These  presses  mark 
for  England  and  the  United  Stales,  and  with  ,iie  final  development  of  the  power  printing 
them  combined  ideas  patented  by  Lulher  L.  ^^^^  Evolution  and  the  requirements  of  die 
Crowell,  of  Boston  who  had  made  a  machine  publishers  of  metnjpolitan  newspapers  have 
for  forming  paper  bags..  After  costly  expen-  trou^t  forward  presses  with  various  improve- 
ments these  ideas  were  incorporated  ma  so-  „^„t,  ^{  ^^^j,  ^„j  -^  increasing  sizes,  nnlil 
ca  led  •Double-Supplement*  press,  "'"^h  «a9  ^  p^ss,  so  called,  is  a  compound  of  two,  four, 
setuptnlheNewYorkWf^a/rfoffice^  Sirnphcily,  ^i^''^^^  ^^^^^  ^„sses  built  into  one  frame 
speed,  accuracy  and  efficency  had  b«n  combined.  ^^  ^^^^  ^^^  ^^^^    ^.^^  ^  ^;^^  ^^  ^^^         ^; 

J'g  'pa^rrarfh^  aTe'oY^:^  aAToun  th"  ^  ^-  't\^^T'-  °'  ^'"-^  ^"T""  ""' 
Sd  'pages  were  accurately  inserted  and  effi=-«>cy.  but  the  bas>c  principle  is  the  same,- 
pasted  in;  the  papers  were  cut  and  delivered  ",  ^=b  of  paper  passes  between  two  pa.rs  cd 
folded.  This  press  was  really  two  presses  built  pUU  and  impression  cylinders  and  .s  printed 
into  one  frame.  In  the  secondary  part  the  plate  «>  oot"  sides;  it  is  assembled  (if  on  a  double- 
cylinders  were  half  the  length  of  those  in  the  supp'jnicnt  press  or  one  of  greater  power), 
iKMted.  folded,  cut  or  separated,  folded  agau 
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and  delivered  ready  for  the  carrier  or  maU- 
room,  at  a  speed  of  48,000  eight-page-  papers 
(the  unit  of  manufacture)  an  hour;  and  with 
an  accuracy  that  denotes  exactness  and  skill  of 
manufacture,  excellence  of  material  and  utmost 
care  and  nicety  Id  adjustment  and  operation. 

The  first  improvement  in  the  Hoe  type  of 
iast  press  was  the  quadruple  (or  four- fold} 
press  built  for  the  New  York  WorU  in  1887. 
A  further  advance  in  1891  produced  the  sex- 
tuple (a  six-fcid  press),  so  constructed  that 
the  cylinders  were  all  parallel.  The  first  press 
of  this  pattern  was  set  up  in  the  New  York 
Herald  office.  Eighteen  months  were  needed 
to  construct  it ;  it  weighed  fifty-eight  tons,  and 
was  composed  of  about  i6,ooo  pieces.  It  was 
fed  from  three  rolls  of  paper,  each  over  five 
feet  wide,  and  consumed  an  equivalent  of  53 
miles  of  paper,  the  ordinary  width  of  the 
Herald  page,  every  hour.  Its  delivery  capacity 
was  72.000  eight-page  Heralds  in  one  hour,  or 
ao  a  second.  The  cylinders,  when  at  top  speed, 
made  300  revolutions  a  minute. 

In  1896  an  octuple  (eight-fold)  press  was 
built  for  the  New  York  IVorld,  with  a  corre- 


machine,  enabling  the  printing,  of  three  colors 

on  the  firat  and  last  pages  of  the  newspaper. 
The  largest  Goss  presses  now  in  use  are  two  in 
Uie  office  of  the  New  York  W^aW,— called 
duodecuple,  or  twelve- fold.  The  Herald  had 
two  octuple  presses  and  needed  another.  Its 
available  floor  space  was  entirely  filled.  The 
makers  proposed  to  build  in  the  air,  as  the 
press  room  was  lofty,  rising  above  the  street 
level,  and  did  on  the  same  framework  build 
another  quadruple  press  on  top  of  each  of  the 
ocluples.  Each  press  is  now  really  made  up  of 
three  quadruples,  in  tiers.  Each  can  be  oper- 
ated individually;  each  delivers  individually,  the 
top  press  being  fed  and  delivering  its  product 
on  the  mezzanine  floor.  In  igoj  the  New  York 
Herald  increased  the  siie  of  its  paper  from  a 
six-column  page  measuring  13J4  x  21  inches  to 
a  seven-column  page  measuring  i5^X2iJi 
inches.  It  was  able  to  make  over  its  presses  to 
accommodate  the  increased  width  of  the  web, 
though  web  and  cylinders  now  barely  clear  the 
framework. 

Newspaper  Color  Presses. —  Ever  searching 
for   new    features.    New   York   newspaper   pub- 


T«E  COSS   THREB-DECK    STUAIGHT-UNE    PRESS. 


— DiagrUD  ot 


paperm.     It  wcighi 


■Ive^page  papcrt  » 


r£S 


y  ot   n,ooo 
ty'fow-pise 


•  forty 

sponding   increase   in   output,   and    four   double  lishers   in   1902-3 

sexluples,  whh  color-printing  attachment,  were  supplements  and 

constructed  for  the  New  York  Journal.     These  color   printing. 

are  each  35  feet  high,  17  feet  long,  9  feet  wide,  the  press-builders 

weigh    110  tons    and   are    composed    of  about  desired  efTects.    Walter  Scott,  of  PJainfield,  N. 

50.000  parts.     It  is  possible,  by  associating  the  J.,  designed  and  built  a  very  efficient  press  that 

webs   of  paper,   to   collect   and   deliver   twenty-  was    set    up    in    the    office    of    the    New    York 

four-page  papers,  and  any  combination  between  World  in  1893.     This  had  five  two-page  wide 

that  and  four-page  papers,  and  in  this,  as  in  color  cylinders  for  electroplates  set  tandem,  with 

lesser  presses  of  this  type,  each  unit  and  any  a  pair  of  cylinders  for  printin] 


planning  and  designing 
sheets  embellished  with 
scientific   pressmen   and 


combination  of  units  of  the  press  may  be 
separately  while  the  rest  of  the  press  is  idle. 

Even  larger  are  the  six  giant  double-octupli 
presses  which  R.  Hoe  &  Co.  designed  for  this  machi 
'Lloyd's  Weekly.'  Two  were  set  up  and  in  paper, 
operation  in  its  office,  Salisbury  Square,  Lon- 
don, by  I  Jan.  1904.  Five  months  is  required  to 
build  a  press  of  this  size.  Each  of  these  eight- 
roll  presses  can  produce  a  32-page  paper,  or, 
by  collecting  two  of  these  before  delivery,  Et  64- 
pagc  paper,  and,  of  course,  any  smaller  com- 
bination of  pages. 

The   1902   patterns   of   the   Gom  press   carry 
I   "color    decks.*    being    an    arrangement   of 


color,   usually  black.     Below   was  a 
complementary  stereotype  cylinder  machine   for 
printing  four  pages   in  a   single   color ;   so  that 
could  produce  either  a  four-page 
hristmas    supplement    showing   no 
side   pages   in   five   colors   and   the   inside   in   a 
single    color.     By     skilfully     dividing    the     ink 
fountains,     and     combining    colors     and     over- 
printing, many  shades  are  produced  in  the  same 
paper,   one    Christmas    supplement   showing   no 
less     than     36     shades.     This     press     was     re- 
moved to  the  office  of  the  Post-Dispalch.  in  St. 
Louis,  in   T902,  where  it  is  still  doing  very  effi- 
work.     To  meet  increasing  demand  The 


s  of  cylinders  on  the  ton  of  the     IVorld  had   R.   Hoe  &  Co.   build   an   angk-bat 
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'double  color-presj  m  1894,  each  side  of  which  other  in  an  imbricate  fashion  and  number  frotn 

printed  four  (the  two  outside  and  the  two  in-  12  to  27.    These  insects  are  nocturnal,  and  the 

side)   pages  in   four  colors,  and   four  pafjes  in  males  are   said   to   fight  fiercely   for  poweswon 

a    single    color;    and    another,    a    straight -line  of  the  females.    One  of  the  largest  species  is  F. 

press,  in  1808  with  a  capacity  for  four  pages  in  brevicontis.  a  common  black  beetle,  which  file* 

five  colors   and  four  pages  in  two  colors ;  tliese  about  in  a  heedless  faBhion  at  dusk,     i  he  huge 

two  eights  can  be  collected  and  delivered  as  a  'arvi,  as  large  as  a  mans  finger,  hve  for  three 

16-page  paper.     The  press  will  also  produce  a  years;   and  are   veiy  injurious   to  the  roots   of 

iJ-page   paper    with    four    colors.      The    great  POpiar   and   other   trees.     A   smaUer   and  more 

pfoblfm  to   overcome  was  the  offset   from  the  slender  beetle  ,sOrlhosoma  umcoiar  which  bom 

color  printing;   this  was  done   by  bringing  oil  passages  through  the  roots  of  grape  vines.    Other 

rollers     into     contact     with     the      impression  species  are  less   destractive,  confining  their  at- 

cylinders  ^'^^^   chiefly  to  the  dead  wood  of  stumps  and 

Color'  printing    presses    have    been    widely  decaying  tree  trunks.       _ 
adopted  by  the  American  newspapers,  and  in  Prior,  pri'or,  Matthew,   English  poet  and 

the  new   models    all   the    manufacturers    offer  diplomatist:   b.  Wimborne   Minster,  Dorsetshire 

■color  decks."  (possibly  Winbum,   Middlesex),  21   July   1664; 

The   skill  of  the  American   printing  press  d.  Wimpole,  Cambridgeshire,  18  Sept.  I?2I,    He 

manufacturers  has  produced  so  many  designs,  was  educated  at  Cambridge,  and  in  1688  was 

adapted   to   meet   every   demand   of   newspaper  chosen  fellow  of  his  College,  Saint  John's.    With 

publishers   large  and  small,  that  it  is  impossible  Charles  Montague  he  wrote  in  1687  'The  Coun- 

to   enumerate   the   patterns.     The   presses  here  try  Mouse  and  the   City   Mouse,'   a  parody  of 

illustrated  are  sufficient  to  show  the  types.     See  Dryden's    'Hind    and    Panther.*     Through    the 

Newspaper  Printing.  Earl   of  Dorset  he   was   appointed   secretary  to 
the  English  plenipotentiaries  at  The   Hague   in 

Printe,  Johan,  yo'han  prints,  Swedish  colo-  1690;  in  l6c^  he  became  secretary  to  the  com- 
nial  governor  in  America:  b.  Bottneryd,  Sweden,  missioners  who  concluded  the  Peace  of  Ryswick, 
about  1600;  d.  1663.  He  fought  in  Germany  in  and  on  his  return  from  The  Hague,  secretary  to 
the  Thirty  Years  war  with  the  rank  of  a  lieu-  the  Lord- lieutenant  of  Ireland,  and  final  y  under- 
tenant-colonel of  atlillery  in  the  Swedish  army,  secretary  of  state.  In  l6g9_  he  produced  his  'Car- 
but  having  surrendered  aemmiu  in  Saxony  men  Seculare  for  the  'lear  1700.'  He  sue- 
to  the  enemy,  was  deprived  of  his  rank.  In  1641,  ceeded  John  Locke  as  commissioner  of  trade  and 
however,  he  regained  the  good  will  of  the  crown,  plantations,  and  sat  for  a  short  time  m  Parh* 
was  raised  to  the  nobility,  and  made  the  xhird  ">«it.  At  the  begmnmg  of  the  reign  of  Ann, 
Bovernor  of  the  colony  established  by  the  Swedes  be  left  the  Whigs  to  join  the  Tones.  Made 
on  the  Delaware  River  in  1638.  He  landed  at  commissioner  of  customs  m  i?"  he  took  part 
Fort  Christina  in  1643  and  until  his  departure  soon  after  in  the  negotiations  which  preceded 
from  the  colony  in  1658  maintained  the  pros-  the  peace  of  Utrecht,  for  a  short  time  exercising 
perity  of  the  settlement,  upheld  the  Swedish  the  full  powers  of  a  plenipotentiary.  On  the 
claims,  aimost  unaided,  against  the  English  accession  of  George  I.  he  was  impeached  on  the 
under  Sir  Edmund  Plowden  and  Lamberton,  charge  of  high  treason  and  kept  in  custody  two 
and  against  his  near  neighbors,  the  Dutch.  He  years  m  his  own  house  Havmg  been  rendered 
built  forts  on  the  island  of  Tinicum  near  the  "^^rly  penniless,  he  published  a  folio  edition  of 
mouth  of  the  Schuylkill  kelow  Philadelphia,  Jl's  Poems  by  subscription.  He  was  buned  m 
at  Wilmington,  and  at  New  Castle,  exerting  Weslmmster  Abbey.  Prior  made  his  way  chiefly 
much  influence  over  the  Indians  along  the  Dela-  oy  his  wit  and  social  qualities.  His  poelica 
ware  and  protecting  his  trade  with  them.  At  Ppwefs.  were  at  their  best  m  short  occasional 
Tinicum  he  built  himself  a  rude  mansion,  known  P.'eces  m  the  flowing  ease  and  vivacitj;  of  narra- 
as  "Printi  Hall."  The  influx  of  settlers  during  ^'°"-„,^°r^V  ;  £ii'"*  °^  'Pnors  Poet- 
his  rule  was  made  up  of  a  good  class  of  farmers  'eal  Works     (1092;. 

who  dealt  fairly  with  the  Indians  and  estab-  Prior,  the  chief  coadjutor  of  an  abbot  in 

lished    a    precedent    of    kindliness    and    justice  the  EOvernment  of  an  abbey,  or  the  actual  ruler 

acted  upon  so  successfully  afterward  by  William  pf  ^  njonastic  establishment.     Not  till  the  ijlh 

Penn.     The  only  record  of  Printz  after  he  re-  century  was  prior  used  as  a  terra  significant  of 

turned  to  Sweden  is  that  he  was  made  a  gen-  authority   or  rule,   hut  rather  of   superiority   of 

eral    and    in    1658   was    appointed   governor   of  gny  kind,  as  experience,  wisdom,  advanced  age. 

Jonkoping.    Consult:  Smith,  *The  Thirteen  Col-  Till  that  time  the  abbot's  coadjutor  was  styled 

onies>    (1901);  Winsor,  "Narrative  and  Critical  praposiitu    (provost),   but   now   he   was   called 

History  of  America*   (1^).  _  prior  and   under  him,  in  great  abbeys   was  the 

Prion'idse,  a  family  or  subfamily  of  long!-  sub-prior.    Then,  the  head  of  a  small  monastery, 

corn  beetles  distinguished  from  its  allies  by  the  of  Benedictine  monks,  for  example,  was  called 

margined    and    usually    toothed    thor.ix.      They  prior.     Finally,  the  chief  officer  of  a  convent  of 

are  mostly  insects  of  large  size  and  robust  form.  Augustinians,    or    Dominicans,    or    Premonstra- 

Their   larvx   are   lar^e,    soft   grubs   with   small  teosians,  had  the  same  title,  while  the  correspond' 

heads  but  powerful  jaws,  which  bore   in  wood  ing  officer  of  a  Franciscan  house  was  known  as 

and  are  very  destructive.    They  rest  in  a  nearly  custos   (guardian)  ;  but  the  heads  of  houses  of 

straight  position,  not  bent  or  doubled.    A  num-  tlie  military  orders  of  St.  John  of  Jerusalem, 

ber   of    conspicuous    species    are    found    in    the  of  Malta  and  of  the  Temple  were  alaoPriora. 

United    Stales,    several    of    the    most    common  Prioresses     in     religious     houses     ot     women, 

belonging   to  the   genus   Prionus.  in   which   the  whether  abbeys  or  simply  conventual  eslablish- 

thorax  bears  three  marginal  teeth  on  each  side,  ments,  had  much  the  same  authority  as  priors  in 

the  joints  of  the  long  antenoK  fit  into  one  an-  religious  orders  of  men. 
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PRIPBT — PMTCHETT 

Pfipet,  prep'it    (Russian,  Pripyat),  a  river  prisonment   o{  Frangois   de   Boftnivard    (i4g6- 

in  the  western  part  of  Ru9sut.    It  bas  its  rise  in  1570)   in  Chateau   de  Chillon,  situated  between 

the  Kovenunent  oi  Volhynia,  and  is  the  outlet  Clarens  and   Vtlleneuve  on  Lake  Geneva.     It 

at  several  lakes;  flows  east  and  southeast  and  was  Sir  Walter  Scott's  opinion  that  as  a  picture, 

enters  the  Dnieper.     It  is  about  500  miles  long;  this  poem,  however  gloomy  the  coloring,  might 

navigable  over  300  miies,  and  ia  connected  with  rival  any  whidi  Lord  Byron  had  drawn. 
the  Vistula  and  the    Niemoi    by  canals.     Its  t>j.--»-«  „t  w/—    ~-=  ^.,^^^,         .      j 

S.^"Srii^e^Sy"'  r^l^^-"  ^"'^^  fro^tr^^rem^y'  i?^me"o^f  C*""!,^  r^ti 

region,  with  large  areas  of  marah  lands.  ^„^j^„,,  prisoners  of  war  became  the  slavM  ofl 


PrlacUn,     prlshl-an     (Latin,     PaisaANtis  their  captors.     When  a  hostile  army  enters  .. 

C^SABiKNSiS,      prish'I-a'nus       se-iS-rl-en'sIa),  country,  noncombatants  are  usually  left   unrao-| 

Roman   grammarian    of   the   6tb   century,    a.d.  lested,  so  far  £t  least  aa  their  personal  liberty! 

From  his  surname  "C^saricnsis*  it  is  supposed  is   concerned.     The   combatants   who   have  laid 

that  be  may  have  been  born  at  Ca!sarea,    Almost  down  their  arms  become  prisoners  of  war   and 

all  that  is  known  of  the  facts  of  bis  life  is  that  their  persons  are  at  the  entire   disposal  of  the 

he   taught    Latin   at   Constantinople.      His    'In-  conquerors.    The  practice  is  to  keep  them  in  con- 

stitutiones    Grammatic*,>    in    18   books,   a   most  finement  till  the  termination  of  the  war,  or  mitil 

thorough  and  comprehensive  work,  has  chiefly  a  mutual   exchange   of  prisoners    between   the 

preserved   his   fame.      The  first   16  books   treat  warring   states   gives   them   their   liberty.     They 

of  ttie  eight  parts  of  speech  recognized  by  the  are  commonly  treated   in  a  somewhat  similar 

ancient  grammarians.    The  last  two  are  on  syn-  manner   to   ordinary   prisoners. 
tax  and  are  preserved  separately  in  one  manu-  „  .  .,,..  ..  .      .     _ 

script,  these  bearing  the  title  <De  Construct  ion  e.'  ,     Prisons,     Mihtary,     United     SUtea.      Sec 

The  whole  work,  successively  abridged,  formed  Moitahy  Posts,  Unittd  States. 
the  tosis  of  instruction  in  Utin  up  to  the  15th  Prfsrend.    pres-rcnd',   or   Pcrscrim,   Euro- 

^'"""T-  pcan   Turkey,  capital  of  the  vilayet  of  Kosovo, 

Priscillian,  prt-slll-an  Spanish  religious  on  the  right  bank  of  the  Eieka,  four  or  five  miles 
sectary:  b.  about  350;  d.  Treves  385.  He  was  from  its  confluence  with  the  Drin.  It  is  the  resi- 
charged  with  teaching  heresy  resembling  Gnos-  dence  of  a  pasha,  and  the  seat  of  a  Greek  metro- 
ticism  or  the  doctrine  of  the  Manichzans  and  politan  and  a  Catholic  bishop.  Among  its  build- 
was  excommunicated  by  the  Synod  of  Saragossa  it^gs  are  43  mosques,  one  Catholic  and  five  Greek 
(380).  However,  he  was  able  by  his  eloquence  churches.  It  has  considerable  manufactures  of 
to  cause  the  judgment  to  be  withdrawn  and  put  fire-arms,  and  a  large  traffic  with  the  adjacent 
to  flight  his  chief  opponent,  the  bishop  Ithacius.  country,  ^nd  with  many  of  the  large  towns  in 
The  bishop  later  gained  the  support  of  Maximus,  Albania,  Rumeiia,  and  Servia.  Pop.  about  jg.ooa 
the  usurper  at  Treves,  and  secured  the  condem-  ii_;*„i.„_j  „.-^i,',,j  i_*„  r-^—ii^  a_ 
nation  a^  execution  of  Priscillian.  The  follow-  .  Pnte^fd,  prich  ard,  Jeter  Connelly,  Amer- 
ers  of  Priscillian  were  known  as  Priscillian  is.  s.  ^/,^  legislator:  b.  Jonesboro,  Tenn.,  is  July 
Their  beliefs  included  peculiar  views  of  the  '?S7.  He  entered  a  pnrtmg-ofBce  m  early  life 
influence  of  the  heavenly  bodies  upon  men.  The  'Si"'''*'  '"^  ^>!L^T'''^'  ^a  ^'  '"  '^?'.k"1^""' 
literary  remains   of  Prtillian  h'T'been  gath-  ^^^  *      rn,h^^^^^"^  °r".''  /  ^.t?,^." 


,,^  in  (I,-  i«tl,  i,^!,™-  nf  .t,-   (r^rn,,.   tJ^rin      MountaiH  Republican.'     He  served  in  the  State 
eredin  the  i8th^  volume  of  the     Corpus   Scrip-     Wi.i,,„„  ;„   .ro,    ,(««    „nrt   rSon.     In   18R7  Hp 


I  Ecclesiasticorum  Latinorum' 


legislature  in   18R4,  1886,  and  jSgo.     In   1887  he 
admitted   to   the   bar   and   engaged   i 


Pnsm.  in  geometry,  a  solid  havmg  similar  practice  in  Marshall,  N.  C,  was  president  of  the 

and   parallel    bases,    its    sides    forming  similar  State  Protective  Tariff  League  in  1894,  served 

parallelograms.    The  bases  may  be  of  any  form,  as  United  Stales  Senator  to  fill  a  vacancy  in 

and    this    form    (triangular,    pentagonal,    etc.)  1894-7  and  in  the  latter  year  was  re-elected  for 

gives  Its  name  to  the  pnsm.    In  optics  any  trans-  ,he  term  of  six  years.     In  1903  he  became  an 

parent  medium  comprised  between  plane  .faces,  associate  justice  of  the  Supreme  Court  of  the 


usually  inclined  to  each  other.    The  intersection    District  of  Columbia. 

-'  ■  "3  inclined  faces  is  called  the  edge  of  the  „  .    .  ,,..■,,  -,    .  .     . 

prism,   etc.;    the   inclination   of   the   one   to   the     _.,  "5^™t^_  P^'^il^..^^^™?  *^*::^,*„"*=*.^ 


other,  the  refracting  angle.  Every  section  per-  astronomer  and  educator;  b.  Fayette,  Mo.,  16 
pendicular  to  the  edge  is  called  a  principal  sec-  April  1857.  He  was  gradwted  from  Prilchett 
tion.  The  prism  generally  used  for  optical  ex-  College,  Glasgow,  Mo.,  in  1875  and  later  studied 
periments  is  a  right  triangular  one  of  glass,  the  astronomy  under  Asaph  Hall  in  the  United 
principal  section  of  which  is  a  triangle.  It  is  Stales  Naval  Observatory  where  he  became  as- 
used  to  refract  and  disperse  light,  resolving  it  »'*'*"'  astronomer  in  1878.  In  1880  he  accepted 
into  the  prUmatic  colors.  See  Light.  ^^  position  of  directing  astronomer  at  Mor- 
_  .  .  .  ^  i  »i.  TT  -1  J  s^^  nson  Observatory,  G  asgow,  Mo.,  and  m  1881 
Pn«>ii  As«»a.tip»  of  tbc  United  SOt™  ,pp„i„„d  to  lh=  cLir  of  =,l,o„on„  mj 
N.tloMl,  an  orgiin.«t,on  of  r''"'.™"  "".<!  matheialic.  .t  W.ihinston  Unlvmily,  S.int 
ph,lmlhrop»t.  founded  m  CmnnnM,,  Ohio,  ,n  j^^  .  „  „  p,^;,,^  ,„„  „f  .b,o,c 
1810,  undn  the  pra.denoy  of  Rutherford  B.  i„  , si  in  order  that  he  mieht  ob.erye  the  tran.it 
Haye.,  There  ,»  a  hoard  of  J/rector,  and  an  „,  ^^^  ,,  Auckland,  and  he  .l,o  mad.  pendu- 
eieeutiTe  cominittee  of  seven  Meelmjs  .re  held  ,  „h,ervition!  at  Auckland,  Sydney,  Singa- 
.nnuall,.  There  are  .Bnd,™  cornnul  ees  on  ^  ,,  j^  „  ^  !  ^^  '%, 
cnnunal  law  refom,,  pr„on  d.mphne,  ju.en.le  ^„',ij^  ^^  f„  ,5^5  „„  appomted  «Snn- 
delinquency,  etc.  tendenc  of  the  United  States  coast  and  geodetic 
Prison  Reform.  See  Pesolocv.  survey  in  rgg?,  in  inoo  president  of  the  Maasa- 
Prisooer  of  Chillon,  The,  a  narrative  poem  cfausetls  Institute  01  Technolog]',  and  in  1905 
liy  Lord  Byron  based  on  the  story  of  the  im-  president  of  the  CarneEie  Fonndation. 
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Priv«t  Docent,  pre-vaf  do-tsent',  in  the  Privet,  a  genus  (Liguitrun)  of  "shrnbs  or 
German  university  system  (and  others  mwleled  trees  of  the  Order  OUaceir.  About  35  species 
on  it),  an  instructor  whose  lectures  rank  wilh  are  known,  natives  of  eastern  Asia,  Australia, 
those  of  the  professors,  but  who  unlike  them  with  one  of  the  Mediterranean  region.  They 
has  no  standing  in  the  facuhy  as  a  governing  are  deciduous  or  evergreen  and  bear  terminal 
body  of  the  university.  He  recaves  no  fees  ex-  panicles  of  small,  whitish,  generally  fragrant 
eept  directly  from  his  pupils.  He  njuat  have  flowers,  followed  by  usually  black  berries  wtsich 
received  the  doctoral  degree  and  also  be  hahili-  often  remain  on  the  plants  duiing  winter.  Tliey 
tated,  that  is,  successfully  defended  a  thesis,  [he  are  justly  popular  plants  in  slirubbeties  kn& 
result  of  his  own  research.  The  post  is  com-  some  are  widely  used  as  hedges  since  tlley  are 
monly  a  means  of  preparation  for  university  e'rectrgrowing  and  stand  sliearing  well.  They 
professorships.  are  readily  propagated  by  means  of  cuttings. 
Private  Schoola,  institutions  under  private  ^^^^-  °^  .'a?/"'  ""d  «'>'  succeed  in  almost 
control  as  distinct  from  public,  and  implying  any  so.l  in  full  sun,  on  dry  land,  and  uatkr 
maintenance  by  private  corporations  or  indi-  partial  shade.  The  common  privet  (Z,  r«/«arf), 
viduals.  But  the  school  may  be  private,  or  not  4"  'fv  '  ^c''  ^  »t"""^  ^'^  ^  .^  j"^*,-'."  **'' 
public,  in  its  or^in  and  government,  and  if  Northern  States  but  the  so^alled  California 
there  are  no  limitations  as  to  who  may  be  ad-  P"«t  (f-.  ovalifoltum),  a  Japanese  species,  is 
mitted  as  pupils,  it  is  usually  classed  as  a  public  doubtfully  hardy  farther  north  than  New  York 
school  Sec  Rugby;  Secondaby  School.  ^"'y-  The  bernes  of  Mme  species  are  eaten  by 
.  ,  .  birds,  but  are  not  of  pleasant  flavor.  They  sup- 
Privateer',  the  name  applied  in  time  of  ply  a  pink  pigment  used  in  map-making  and  in 
war  to  a  ship  owned  by  a  private  individual,  dyeing.  The  wood  of  some  of  the  larger  kinds 
which  under  government  permission,  expressed  is  very  hard  and  is  used  for  making  shoe-pegs 
by  a  letter  of  marque,  makes  war  on  the  shipping  and  for  turning.  The  only  insect  that  is  com- 
of  a  hostile  power.  To  make  war  on  an  enemy  monly  troublesome  upon  the  plants  is  the  privet 
without  this  commission,  or  on  the  shippmg  of  a  web-worm  {Diaphania  quadristigmalis). 
nation  not  specified  in  it,  is  piracy.  Privateering  Privilege  taken  in  its  active  sense  is  a  particular 
was  abolished  by  mutual  agreement  among  Euro-  law,  or  a  particular  disposition  of  a  law,  granting 

Sn  nations,  except  Spain^  by  the  Declaration  of  certain  special  prerogatives  to  some  person  con- 
■is  in  1856;  but  the  United  States  of  America  trary  to  the  common  right.  Examples  of  privilege 
refused  to  sign  the  treaty,  except  on  condition  may  be  found  in  all  systems  of  law,  as  \n  the  case  of 
that  all  private  property  at  sea,  not  contraband,  membCrsofCongressandof theseverallegislatures 
should  be  exempt  from  capture.  This  "Marcy,'  when  in  attendance  at  their  legislative  duties;  i>ar- 
or  •American,"  amendment,  as  it  was  called,  was  ticsaswitnesscswhile  attending  court,  and  coming 
not  accepted.  This  doctrine  was  again  affirmed  to  and  returning  from  the  same,  electors  while  go- 
by the  United  States  delegates  to  the  Peace  ingorreturning  to  the  election,  are  all  privileged 
Conference  at  The  Hague  in  1898,  but  was  again  fromarrest  except  for  treason,  felony,  or  breach  of 
rejected  by  the  EurMean  powers.  It  is  doubtful,  the  peace.  Privileges  from  arrest  are  either  gen- 
however,  how  far  the  abolition  of  privateering  eral  and  absolute,  or  limited  as  to  time  or  place. 
would  stand  in  a  general  war,  for  it  ts  the  natural  Embassadors  and  their  servants  are  absolutely 
resource  of  a  nation  whose  regular  navy  is  too  »o  privileged. 

weak  to  make  head  against  the  maritime  power  Aprivilegcofarrest  for alegislaturememberis 
of  the  enemy,  especially  when  the  latter  offers  "mited  to  the  period  of  the  legislative  session  and 
the  temptation  of  a  wealthy  commerce.  It  was  a  reasonable  time  in  going  and  returning, 
usual  for  the  country  on  whose  behalf  the  priva-  '"  the  civil  law  a  privilege  is  a  right  which  the 
teers  carried  on  war  to  take  security  for  their  nature  of  a  debt  gives  to  a  creditor,  entitling  him 
duty  respecting  the  rights  of  neutrals  and  allies,  to  be  preferred  before  other  creditors. 
and  their  observing  generaUy  the  law  of  nations.  Privileged  communications  are  those  state- 
In  the  wai-3  of  1793-1814  many  EnglUh  pri-  mentsmadebyadient  tohis  counseilororattorney 
vateers  were  afloat  ^ut  in  tbe  same  period  no  mconfidence  relatmgtosomecauseoractipn then 
less  than  10,871  English  ships,  with  over  Pending;  suchcommunicationscannotbedisclosed 
$5/»o,ooaooo,  were  taken  by  French  "corsairs';  w'thout  the  consent  of  the  chem.  The  courts  some - 
the  Breton  privateer  Surrouf  took,  in  two  timesexclude  rom  evidence,  as  privileged  commu- 
months  of  i8(^,  prizes  worth  $1456,250.  At  the  J"^ation=,  matters  of  a  judicial,  pohtical,  or  pro- 
American  Revolution  the  new  republic  fully  f"5ional  nature  on  the  grounds  of  public  policy. 
reali^d  the  ad^nUge.of  its  position^  in  preying  ^J^,^^:\,'^:^^X\L\:^^ln^:^^il^l 

tZ  Wa^o"  "t'8,rSh  S^^^e^e^uff^  ^st  o^r^r^^o^^  ?^/~^o?civT;?^^^^^^  ^"^' 

severely  at  the  hands  of  American  privateers,  of  "'^^J'i^^^""^-'!"!?.^.^'^!  ?,!  fl^ilEI'^/!'-.. 


which  it  was  computed  that  some  25°  were  afloat 


o  thepHvilegeoi  refusing 


j...j^.,.  ,.  ^«o  ,.v-.^.-«™  ...au  ^,-..,.^3^^..j  »^,™,.  (J,  answer  incrim mat  ng  quest  on*. 
During  the  American  Civil  War  the  Confederate  *     Henby  M    Eablb 

States  offered  letters  9^ '^f'l"^  t«  ptz^on^  of  all  PrfvyCouncU,  in  England,  the  body  of  advi^ 

countries,  but  no  admittedly  foreign  vessels  were  „(  the  i.vereign  which  formally  sanctions  those 

so  commissioned.     Donng  the  same  period  the  ^cts  of  government  not  properly  the  province  of 

Congress  of  the  United   States  empowered  the  Parliament.      Privy  counciltors  are  nominated, 

President  to  grant  commissions  to  privateers,  without  patent  or  grant,  at  the  pleasure  of  the 

but  none  such  were  granted.     The  Confederate  crown,  excepting  certain  persons  appointed  ear-p/- 

cruisers  were  at  first  regarded  m  the  North  as  ado.   They  holdoflicefor  life,  or  for  the  lifeof  the 

mere  pirates;  and  the  "Alabama  Claims"  origi-  sovereign,  so  that  at  the  accession  of  a  new  sov- 

nated  in  the  charge  against  Great  Britain  of  erjgnthecouncilmustbereconstituted.  Thenum- 

allowmgOie  departure  of  privateers  from  British  berofprivycouncillorsis  not  limited  by  law.  At  the 

ports,  where  they  were  fitted  out  illegally.  present timethebodyconiainsaboutasomembert. 
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PRIVY-PURSE  —  PRIZE 

Jurisdiction. —  The  duty  of  the  Council,  in  insignificance  when  compared  with  its  early 
general,  is  to  advise  the  king  on  affairs  of  state,  authoritative  position,  snd  its  eovernmenlal 
'The  Lord  President  of  the  Council  is  required  duties  have  been  assumed  by  the  Cabinet.  Irc- 
by  statute  *to  manage  the  debates  in  Council,  land  has  a  separate  Privy  Council.  Bodies, 
to  propose  mailers  from  the  sovereign  at  the  somewhat  similar  and  bearing  the  same  name. 
Council  Tabic,  and  to  report  to  the  sovereign  formerly  existed  in  several  of  the  American 
the  resolution  of  the  Council  thereon.'  This  colonies  and  States.  Consult;  Macqueen,  'Ap- 
f unction,  however,  is  largely  theoretical,  as  pellate  Jurisdiction  of  the  Privy  Council' 
there  are  in  fact  no  debates  in  council,  this  body  {1842)  ;  Finlason,  'The  Judicial  Committee  of 
merely  giving  formal  sanction  to  orders  in  coun-  the  Privy  Council'  (l8?8)  ;  Dicey.  *The  Privy 
cil,  by  which  the  king  expresses  his  pleasure  CoimciP  (new  ed.  1887) ;  Gneist,  "Hrslory  of 
with  respect  to  various  administrative  matters,  the  English  Constitution'  (1891)  ;  Anson,  'Law 
as  for  instance,  the  bringing  of  treaties  into  and  Custom  of  the  Constitution'  (1892). 
effect,  grants  of  charters,  the  government  of  Privy-purse,  Keeper  of  tiie,  an  officer  of 
colonies,  and  the  regulatmg  of  departmental  jtie  royal  household  of  Great  Britain,  in  charge 
busmess.  So,  too  the  Privy  Council  perforins  ^f  the  payment  of  the  private  expenses,  including 
certain  ceremonial  functions.  For  instance,  in  charities,  of  the  sovereign.  He  has  no  control 
council  a  bishop  does  homage  for  the  temporal]-  ^^^^  g„y  pfg^jj,!  or  household  expenses,  and  is 
ties  of  his  see,  a  minister  takes  Ihe  oath  of  independent  of  the  great  officers  of  the  house- 
office,  and  the  sheriffs  for  counties  are  chosen.  j,old 

The  council  has,  besides,  impodant  duties  of  S,.           ,  ,     ■                ■■,,-.           r,  ■  •  ■ 

an  administrative  or  judicial  nature  which  it  Privy-«eal  Cpnvalum    ^'StUum),    a    Britisn 

performs  by  committee  or  commission.    Several  governmental  seal  appended  by  the  sovereign  to 

of   these    committees    have    only    3    theoretical  f"':"  Brants  or  things  as  are  afterv^ard  to  pass 

connection  with  the  council,  acting  to  all  intents  "i=  B'"eat  seal ;   and  sometimes  used  m  matters 

and  purposes  independently.     The  cabinet  itself  °'    ^^^i  consequence,   which   do   not   require   to 

is  such  a  committee,  composed  of  ministers  be-  PM^   "i^   erent   seal,   as   to   discharge   a   recog- 

longing  to  the   Privy  Council,  but  it  has  com-  n'fa"«.    debt,    etc.;    no    writ,    however,    which 

plefely   outgrown   the   parent   body   in   political  "'f "  J.9  ""«  common  law  can  pass  the  privy- 

fmportance.  having  practically  superseded  it  in  "cal.      Since    the     time    of    Henry    VIII.    the 

the   functions  which  this  formerly  performed.  pnvy-sMl  tfs  been  the  warrant  of  the  legality 

The  board  of  trade,  now  under  its  own  president  ?*   8^"'?   »"°?   ^«   '^''O"".  ^"^   '^e   authority 

and  regarded  as  a  distinct  department  of  sUte,  ^°^  .'*"   lord-chancellor  to  affix   the   great   seal, 

was  from  the  first  a  committee  of  the  Privy  Such    grants    are   termed    letters-patent.     The 

Council.    The  local  government  board  of  agrf-  «»«'   who   has   the   custody   of   the   privy-seal 

culture  and  the  board  of  education  are  similar  *-'*   ancienUy    called    clerk    of    the    privy-seal, 

developments   from  the   council,  while  the  uni-  aferward   guardian   del   privy-seal;   now   he   is 

versities  committee   the  committee  'for  the  con-  •^'"''    '<""''    pnvy-seal,    and    is    the   fifth    great 

sideration    of   charters    of   incorporation   under  P*''"''   o*,. state,   having   also    generally   a    seat 

the  Municipal  Corporations  Act*  of  1882  are  still  '"A*   cabinet     The  lord  _pnvy-seal   must   not 

subordinate    to    the    main    body.    The    judicial  PUt  the  seal  to  any  pant  without  good  warrant ; 

functions  of  the  Privy  Council  are  carried  on  ?'^  *"*>.  *"""'  '{  "  ^'  "^'^^'.  «he  law  or 

by   its   judicial   committee,   which   includes   the  "1!?"^'^'™'  without  first  acquainting  the  sov- 

Lord  Chief  Justice  and  the  four  Lords  of  Ap-  "^B"  therewith. 

peal.  It  is  concerned  chiefly  with  appeals  from  Prix  de  Rome,  pre  d*  r6m  (French,  'prize 
colonial  and  Indian  courts,  has  ecclesiastical  of  Rome*),  a  prize  offered  by  the  French  gov- 
jurisdiction  and  decides  concerning  petitions  for  emment  to  art  studenla  by  which  they  are  en- 
extension  of  letters  patent,  copyright,  etc.  The  abled  to  prosecute  their  studies  in  the  capital 
Privy  Council  is  summoned  on  a  notice  of  44  of  Italy.  It  was  founded  by  Louis  XIV.  in  1666 
hours.  Only  on  very  extraordinary  occasions  and  enlarged  by  Napoleon.  Those  eligible  for 
is  there  a  full  attendance,  the  presence  of  six  the  prize  are  painters,  sculptors,  architects, 
members  being  sufficient  to  constitute  a  coun-  mosidana,  and  engravers,  and  the  privilege 
cil.  Privy  councillors  have  the  title  of  •right  bestowed  (insists  of  an  income  of  some  4fioa 
honorable*  and  rank  immediately  after  Knights  franca  for  tour  years  with  access  to  the  Aca- 
of  the  Garter  Otmie  de  France  at  Rome  and  exemption  from 

Hisfory.—  Tbe  Privy  Council  developed  out  mit'tary  service.     Candidates  must  be  French- 

of  the  curio  regis   (kbg^s  council)   of  the  Nor-  ™«^    between    the    ages    of    15    and    30,    and 

man  period,  which  exercised  judicial,  legislative,  ^^^^  have  done  certam  work  at  the  Ecole  des 

and  administrative  functions.    Out  of  the  curia  Beaux  Arts  or  elsewhere.     The  competition  is 

grew   the   courts   of   law   and   equity   and   the  »°   arranged  as  to   comprise   only   ten   students 

houses  of  Parliament  besides  the  Privy  Council,  ffom  each  department  for  the  final  comparison. 

After  the  time  of  Edward  I.  appeared  the  con-  and  these  are  allowed  three  months  in  which 

cilium   ordinarium,  or  ordinary  council   of   the  Jo  accomplish  the  work  they  put  in  for  the  prize, 

king  which  in  the  15th  century  gained  the  name  While    studying   at   Rome   the   successful   com- 

Privy   Council     The   Select   Council,   ultimately  P«t"tor   is    expected    to   send    to    the    Salon,    or 

the   Cabinet,   began   to   emerge  from  the  larger  'f  be  be  a  musician  to  the  Conservatoire,  every 

body  about    the    same    time.    In    the   time    of  year,  specimens  of  the  work  he  is  engaged  ui, 

Edward  III.  the  Privy  Council  was  occasionally  ""d  thus  report  progress. 

merged  in   one  assembly   with  the  House  of  Prize,  that  which  is  taken  from  an  enemy 

Lords,  and  in  1640  the  Long  Parliament  reduced  in  war;  that  which  is  seized  by  fighting,  espe- 

the  powers  of  the  council.     In  16^  Sir  William  cially  a  ship,  with  the  goods  contained  in  her; 

Temple  made  an  unsuccessful  attempt  to  reor-  any  description  of  goods  or  property  seized  by 

ganize  it,  but  since  then  it  has  dwindled  into  force  as  spoil  or  plunder.    The  law  as  to  prizes 
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taken  at  sea  is  regulated  by  international  law. 
in  onier  to  vest  the  title  of  the  prize  in  the 
;aptors  it  must  be  brought  with  due  care  into 
some  convenient  port  for  adjudication  by  a  corn- 
Prize-court,  in  times  of  war,  a  court  estab- 
lished to  adjudicate  on  prizes  captured  at  sea. 
In  the  United  States,  the  United  States  District 
Courts  have  jurisdiction  both  as  instance  and 
prize  courts,  there  being  no  distinction  in  this 
respect  as  in  England,  where  the  prize-court 
is  a  separate  branch  of  the  court  of  admiralty. 
See  Admiralty  Law. 

Prize-money,  in  warfare,  money  paid  to 
the  captors  ol  a  ship  or  place  where  booty  has 
been  obtained,  in  certain  proportions  according 
to  rank,  the  money  being  realized  by  the  sale 
of  the  booty. 

PrjewUsky,  przha-vai'ske.  or  PrcijeTalaki, 
prS-zha-vaL'ske,  Nicholas,  Russian  traveler: 
o.  Otradny,  government  of  Smolensk,  31  March 
1B39;  d.  Karakol,  West  Turkestan,  i  Nov.  1888. 
Having  joined  the  army  in  1855  he  assisted  in 
quelling  the  Polish  insurrection  of  1861.  While 
stationed  in  Siberia  in  1867  he  explored  the 
Usuri  region,  south  of  the  Amur,  and  spent 
1S71— 3  in  traveling  from  Peking  through  south- 
em  Mongolia  (region  of  the  Ordus)  to  the 
Ala-shan,  Koko-nor.  and  the  upper  waters  of 
the  Yang-tse-Kiang.  In  1876-7  he  explored 
Lob-nor  on  the  bonlers  of  East  Turkestan  and 
China,  and  in  1879  reached  a  point  some  160 
miles  north  of  Lhassa.  when  the  Tibetan  au- 
thorities turned  him  back.'  He  reached  Kiachta 
ifter  a  journey  of  nearly  15,000  miles.  !n 
1883-4  he  again  crossed  the  Desert  of  Gobi, 
but  returned  without  being  able  to  reach  Lhassa. 
He  died  just  as  he  was  starting  on  his  fifth 
expedition.  Prjevalsky  brought  back  from 
these  journeys  valuable  collections  of  animals 
and  plants,  all  now  preserved  at  St.  Peters- 
burg. His  accounts  of  his  journeys  were  pub- 
lished in  the  <Proceedings>  of  the  St.  Petera- 
liurg  Geograp'iical  Society  In  <  Peterraanns 
;>Iitteilungci>  *  and  other  journals. 
ProX     Sec  Catamaran. 

Prob'abilists,  those  philosophers  who  main- 
tain that  ccnainty  is  impossible,  and  that 
wc  must  bo  satisfied  with  what  is  probable. 
This  was   the   doctrine   of  the    New  Academy. 

Sarticularly  of  Arceailaus  and  Cameades.  The 
lat-mentioncd  philosopher  distinguished  three 
principal  degrees  of  probability,  according  as  a 
representation  might  be  probable  when  consid- 
ered by  itself  alone;  probable  and  unimpeacbcd 
when  compared  with  cthi-rs;  or  thirdly,  prob- 
able, unimpeacbcd  and  in  ail  respects  confirmed. 
In  morals  probabilists  are  those  who  teach  that 
in  our  actions  we  must  follow  what  seems  to 
us  probably  right,  beca\ise  in  questions  of 
morality  demonstrative  certainty  is  not  to  be 
attained.  There  are  some  Christian  teachers 
(and  among  them  Gury  in  his  •Compendium 
Theologiae  Moralis')  who  taught  that  a  man 
may  follow  what  is  probably  right,  or  what 
has  been  decided  to  be  so  by  teachers  of  au- 
thority, although  it  may  not  be  the  most  prob- 
ably right,  or  may  not  seem  probable  to  him.self. 
It  is  this  view  tliat  Pascal  in  his  famous  'Pro- 
vincial Letters'  holds  up  to  ridicule.  Butler 
in  his  'Analogj-*  bases  his  argument  on  prob- 
ability, to  which  he  applies  the  term  'moral 
cert  am  ly.' 


mathematics  which  deals  with  the  deter 
tion  of  the  degree  of  belief  which,  in  the  absenoo 
of  full  information,  should  be  given  to  certain 
classes  of  statements,  or  to  the  past  or  future 

In  regard  to  the  great  majority  of  events  there  is 
in  the  mind  of  every  one  a  state  of  uncertainty. 
Under  differing  circumstances  one  shows  this  un- 
certainty by  saying  that  it  is  possible  orthat  it  is, 
or  is  not,  probable  that  some  event  did  or  will 
haooen.  Ordinarilynoattempt  ismade  toestab- 
lish  an  exact  measure  of  the  probability  of  an 
event,  such  attempt  being  clearly  foredoomed  t-i 
failure.  Not  infrequently,  however,  the  first  stej' 
toward  such  a  measurement  is  taken  by  the  mak- 
ing of  a  rough  comparison  of  the  probabilities  of 
two  events,  the  conclusion  resulting  that  one  of 
thera   is  vi^e  probable  than  the  other. 

Equally  Probable  Events. — For  certain  sorts  of 
events  it  is  possible  to  proceed  farther.  Thus, 
as  a  next  step,  it  is  quite  common  to  find  that 
two  events  are  itgarded  as  equally  probable. 
For  instance,  a  coin  being  tossed,  one  says  that 
head  and  tail  are  equally  likely  to  appear;  or. 
a  properly  made  die  beingthrown,  one  estimates 
that  any  one  of  the  six  faces  is  as  likely  to  appear 
as  any  other.  Of  course  these  estimates  are 
made  in  spite  of  the  belief  that,  starting  from 
a  given  initial  position,  the  body  moves  com- 
pletely subject  to  the  laws  of  dynamics,  and 
that  from  certain  influences  but  one  result  can 
follow.  The  fact  is  that  the  obseo'er  is  so  igno- 
rant of  the  forces  applied  to  the  body  that  bis 
judgment  is  formed  independently  of  them.  He 
perceives  that  from  the  nature  ot  the  body  only 
a  certain  number  of  events  are  possible,  and  he 
finds  no  reason  for  concluding  that  one  event 
rather  than  another  will  occur. 

Probability  vj  an  Event. — Suppose  now  that 
five  events  are  known  to  be  equally  probable, 
and  that  one  of  them  will  and  only  one  can 
happen.  Suppose  also  that  if  and  only  it  one 
or  another  of  the  first  three  occurs,  a  furthei 
event  I£  will  occur.  Then  it  is  commonly  said 
that  the  odds  are  3  to  »  in  favor  of  the  event. £: 
andsince  there  are  five  equally  probable  events,  of 
which  exactly  three  are  concurrent  with  E.  it  is 
said  that  the  mathematical  pruba)>ility  oiE  is  |. 
In  general,  li'lien  a  specified  event  E  w  governed 
by  n  equally  probable  evfnis,  of  wlticli  one  will  Hint 
oitiy  one  can  happen,  and  tulicii.  of  m  of  tlu\ie, 
each  is  decisively  favorable  to  E.  all  others  being 
decisively  unfavorable,  the  tnallminatical  proba- 
bility of  E  is  defined  to  be  — .     In  the  extreme 

cases  in  which  none  and  all  of  the  events,  re- 
spectively, are  favorable  to  E,  the  probabilities 
are  said  to  be  o  and  i ,  though  in  each  case  there 
is  certainty  regarding  the  occurrence  of  E. 
Assume  now  that,  of  w  equally  probable  and 

mutually  exclusive  governing  events,  m,.m, 

HI,  are  respectively  favorable  to  the  further 
events  E„  E,,  .  ,  .  ,  E,,  which  are  also  mutually 
exclusive.     Then  the  probabilities  of  £,,  E.^ 

E.arerespectively  pi  — — I  f,— — /*«"""• 


may  be  stated  formally  as 
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Thnrtnt    t.     Tkt    sum    oj    tht    mathemaUeal    Hence  i>— i  —total  number  of  case*.    Alto 

fnbabiiitUs  of  a  number  of  ^vtnts,  of  vhich  one 

mtatandotdyoae  can-kafptn,  is  unity,  a"-'  — I 

The  application  of  the  definition  requires  the       a»  — »  —  iCi.C,+iiCj  +  .  ,  .),  and  so  f—   _,  _y 
telection  of  a  set  of  governing  events,  finite  in 

number,  which  must  t«  either  equally  probable  or  „^.      ..    .  ..       _.         *i   „    -  ,.,    • 

capable  of  being   replaced  by  a  set  of   equally  "Otice  that  wi  odd  number  of  balls  la  more  Ukely 

ptSable  eventsf  it  then  requires  a  corrtS  enu-  *"  ^  ^"^  ^''^  ""  ^^"^  TZ^^'  ,.,       ^      • 
inmtion   of  the  favorable  events    and    of  the         Another    oroblem    remarkable    alike    for    ita 

-hole  irt.     Each  of  these  steps  may  present  ^^^^>^\  di*culty  the  fine  reasoning  employed 

difficulties,  but  failure   follows  most  frequently  ^j"  so  utton.  and  the  simplicity  of  its  results 

from  a  wrong  selection  of  the  set  of  governing  ^  ^^  lollowiog  one:  _  jj  .       ,        ^  „ 

e^-ents.    Consider  the  foUowing  example:  ^^-J-     ■^J".»  ^l^^fT  <^<f^*f^^.  A  and  B 

Ei.  I.    A  coin-  being  toiwd  %nce.  what  is  the  ^/***°  '^^^l^^^i^r^.^ y^i"^'-^  tV^  ''""^■ 

frobabilUy  that  head  appears  twicef— One  might  ^^Vf  l^  „^  ^baHhp'  thai  dnrvng  tk,  counltng 

Uy  that  the  possibilities,  or  governing  events,  ?l  '^/""''J^  ^  T"  «""^/  ?W'— Tlie  solution 

a«thKeinnumber.viz..the  appearances  of  two  »s  obtained  easily  after  it  is  shown  that  of  the 

beads,  of  a  head  and  a  tail,  ^d  of  two  tails,  "^^'IJ'*   counting   which    are   unfavorable    to 

Mpotively;   that  of  these  one  is  favorable,  and  "»«    ^^»^^    mentioned    ewctly    one-half    begin 

tbat/>-i.     But  the  answer  is  incorrect  because  ^jj,   ^   ^ote   for   A.     The   answer   is   f-^. 
the  ^ipearance  of  two  heads,  or  two  tails,  is  a+b 

not  as  probable  as  that  of  a  head  and  a  tail,  i.e.,  Ae  majority  divided  by  the  total  vote. 
Ihe  following  are  really  equally  probable  events; 
the  appearance  of  h^id,  head;    of  head,  tail; 

of  tail,  head;    of  tail,  tail      They  are  four  in  ^oTAL  Probability.     Compound  Probabilitt. 
number,  one  being  favorable.     Hence  p-^i. 

The  solutions  of  the  followins  problems  iUus-        it  nwy  happen  that  the  m  governing  events 

VI      n    '^,    application   of  the   definiticm.  f^vorabll  to  E^an  be  classified  into  sets  of  «„ 

Nearly  all  problems  in  this  subject  require  the  „ „    ^^^t^  respectively,  where  m  ~m,  i 

lue  of  the   theory   of   pennutations   and   com-  ^  +  .  .._^«,.     fhe  probability,  p..  that  £  will 

taahons    (S^  AuiSBRA,  PermMattons  and  Com-  ^^  concurr^t  with  one  of  the  set  of  -t,  events 

£r.   a.     Two   dice   being   thrmtm,   what   is   the  U   ^      Thoi   since  ^  +  ^4-        ^ — I™,.!?     one 
preHtiUty   that   the   throw   vnU   be   sevenf — The  »  n       n  n       n' 

equally  probable  events  are  the  appearances  of  lia8f,+^,  +  ..  ■+Pg—p.      Stated    formally    one 

the  aevwal  numbers  of  the  lirat  die  with  those  ba3 

^f  the  second  die,  and  are   16  in  number.     The         Theorem  2.  If  an  event  can  happen  in  several 

UvoiaUe  cases  are  the  following  sets:    i,  6;  mutually  exclusive  ways,  the   prebability   of   its 

'•  $'■   i.  4;    4.  3;    5,  3;    6,   i;    they  are  six  in  hapfientne  at  all  is  equal  to  Ihe  sum  of  the  proba- 

ixunber.     Hence  ^b^—).  biRties   of  its   happening  in   the  several  ways. — 

Et-^.     Two  dice  being  tkrowKtance,  what  is  the  Here  p  is  called  the  (otoi  probability,  p,,  p„  etc., 

prohabiHly  that  at  least  one  double  appearst — M  the  partial  probabilities.     On  the  other  hand  tbe 

tither  throw  anv  face  of  one  die  may  be  asso-  ovent  £  whose  probability  iB  sought  may  con- 

cialed  with  anyone  of  the  other,     ilence  there  sist  in   the  concurrence  of   several   independent 

Jfe  j6  equally  probable  cases  fcr  each  throw,  evefat*.      Suppose    that    these    events    are    »,. 

Each  case  for  the  first  throw  may  be  associated  #,....,  e,.  and  that  for  them  the  tot  J  mimbert 

•oth eachcase forthesecond throw.     Hencethere  of  cases   are    n,.   »i,.  ,  ,  ,  .   «,.   respectively,   and 

w«  3S'-ia56  cases  in  all.     Of  the  36  cases  in  that   the   numbers   of   favorable   eases   are   wi^. 

either  throw  lo  will  fail  to  yield  a  double.     The  m, m„  respectively.      Then  for  the  event  E 

Mtocution  o£  each  of  these  cases  for  the  first  i^^^  total  number  of  cases  is  n,n, .  .  .  «„  and  ot 

^Wth  each  of  these  for  the  second  throw  these  «,m,  ...  w,  aie  favorable.     Hence 

wy  yield  all  of  the  unfavorable  cases.     Hence  "  1  "»  « 

there  are  3o*  — goo  unfavorable  cases,   and  ac-  m  »i_         m  m 

J?*^ingly,      r2Q6-Qoo-396      favorable     cases.  __m,wi,    .  .  wi.  _  m,    m,         ^_.-  - 

Hence  p-AFft.  "i^S  -     -  •».       «i    «.""**«  ' '  '  '  '^'' 

^i.   4.     (o)  From   a   bag  containing  five  balls 

some  are  to  be  drawn.     Find  the  probability  that  Hence  one  has 

ai^  evtn   number    of    balls  will  be  drown.      (6)         Theorem  j.   The  probabilily  of  the  concurrence 

tmdiOso  the  probabiltty  if  the  number  of  balls  be  of  several  independent  events  is  the  product  of  the 

"l^W  The  total  number  of  cases  is  the  sum  of  probabilities    of    Ihetr    several  occurrences. — This 

•^  numbers   of  ways   ot   drawing    i,    z.    3,   4,  theorem  can  be  extended  to  the  cases  in  which 

!™    5    balls,    which    is    5 +  '"  +  10  +  5 +  1  — 3''  events,  not  ind^>endent,  have  a  specified  order, 

»«  nombers  of  ways  of  selecting  i  and  4  balls  and  in  such  cases  the  probability  of  each  is  to  be 

"*  iQ  and  5.     Hence  the  number  of  favorable  computed  on  the  hypothesis  that  the  preceding 

"^M^iS-     Hence  p^H^i  —  Jt-  events  have  happened. 
W  The  total  number  of  casts  is  These  three  theorems  form  the  basis  of  the 

whole  of  tbe   elementary  theory.     Their  appli- 

■C,+iiC,  +  .  .  ,+m,C».  cation  will  be  illustrated  in  the  solution  of  the 

following  example: 
"'*  iHimber  of  favorable  cases  is  i.C,  +  iiC,  +  .  .  .         Ex    6.  Aunlh  three  coins  endeavors  lo  throw  mart 

heads  inone  throw  than  B  can  throw  with  two  coins, 

'™      (i  +  i)"  — I  +nC,+nC,  +  .  .  .+«C,„  In  case , of  a  tie  they  throw  again.     What  ti  the 

probabiltty  of  A's  winntnet—The  following  ways 

■■d  (1— i)"  — i—bC, -HkC,— .  ...  m  which  A  can  win  include  all  cases,  and  on 
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mutually    exclusive.     He 

heads,   (a)   throw   2   heads   ___,    ,^, 

1  head  and  win,  {4)  he  may  tie  B  on  the  first 
throw  and  win  on  a  subsequent  throw.  Let 
p  be  the  total  probability  of  A's  winning,  and  p„ 
«„  pa,  p^  the  partial  probabilities.  The  follow- 
ing table  Eives  the  cnances  of  various  throws 
:by  A  and  B: 


many    interesting    1 


3 

= 

I      0 

A's  chance 

t 

i 

.1  i  i 

Bs  chance 

" 

i 

i  1  1 

Then,  by  theorem  3,  Pi-i,  /"j-Ki-i),  pi- 
i(i— 1  — J).  Also  f.  is  the  product  of  the  proba- 
bilities that  a  tie  will  occur  and  that  A  will  subse- 
quently win.  The  probabilities  that  a  tie  will 
occur  with  3,  2.  i,  o  heads  are  o,iXl,  fXj,  iXJ. 
The  sum  is  -ff.  If  a  tic  occurs,  the  initial  con- 
dition is  reproduced  and  A's  chance  of  winning 
is  p.  Hence  p,=f%p.  Then,  bv  theorem  2, 
/■-i+A+A+AP-wlience/.-A-' 


which   is   most  probable,   ^,^' 


v« 


Pj  denote  the  probability  that  the  number  of 
occurrences  shall  not  deviate  from  the  moet 
probable  number  by  more  than  /.  which  doe* 
not  exceed  a  small  multiple  of  V^,  then 


"v7. 


:j'  «-Cc 


Vit»fi' 


The   results   here   obtained 


are   due   to   James    Bernoulli,   and   are   usually 

combined  in  a  statement  of  what  is  called 

Bernoulli's  Theorem.  If  an  event  has  a  fon- 
stant  probability,  p,  and  if  q^{t.—p).  then,  n 
trials  being  maSe.  the  most  prohable  result  is  that 
in  which  the  ratio  of  the  nnmher  of  occurrences 
to  the  number  of  trials  is  most  nenrly  eqHal  to  p. 
The  number  of  trials  being  very  great,  the  proba- 
bility thai  the  deviation  of  the  number  of  occurrences 
from  the  most  probable  number  shall  not  exceed  I 


Probabilities  op  Repeated  Events. 

An  interesting  part  of  the  theory  is  that  re- 
lating to  repetitions  of  events.  Consider  an 
event  whose  probability  is  *,  and  let  q="i— ^, 
Suppose  that  n  trials  are  made.  The  probability 
that  the  n  trials  will  result  in  s  occurrences 
and  (m  — s)  failures  of  the  event,  in  a  specified 
order,  is  /^g"-i.     But   the   number   of   different 


t! 


t  trials  there  will 


Hence  the  probability  that 

exactly  j  occiirrences  is 

By  considering  different  values 


of  s  one  may  find  the  probability  that  the  num- 
ber of  occurrences  shall  lie  between  specified 
limits.  Thus  if  a  coin  be  tossed  ten  times,  one 
finds  the  probabilities  of  the  appeararces  of 
exactly  four,  five,  and  six  heads  lo  be  ^JA,  ^A, 
M^;  and  the  probability  that  the  number  of 
heads  will  not  differ  from" five  by  more  than  one 
«  ^A,  or  H- 

An  easy  problem  is  the  determination  of  that 
number  of  occurrences  which  is  most  probable. 
It  is  necessary  only  to  compare  the  results  of 
giving  to  s  consecutive  values  between  zero 
and   n  to  discover  that  for  the  most  probable 

case  s  must  be  so  chosen  that  the  fraction   — 

is  as  nearly  as  possible  equal  to  p.  Hence  in 
ten  throws,  the  most  probable  number  of  heads 
is  5  because  -^—i—p-  Likewise  in  7.1  throws 
with  one  die  the  most  probable  number  of 
throws  of  aces  is  is,  since  p  —  l.  and  ){  is  the 
fraction  having  the  denominator  73  and  being 
most  nearly  equal  to  J. 

Of  particular  interest  is  the  case  in  which  the 
numlwr  of  trials  is  very  larRc.  In  this  case 
the  evaluation  of  the  probability  may  be  made 
approximately  by  the  use  of  Stirling's  formula: 


V" 


where    «   is    the   Napierian 


where  1  —f^/mpq,  and  I  does  not  exceed  a  small 
multiple  ofVU. 

For  very  many  purposes  in  the  Theory-  of 

Probability    the    definite    integral  /  e-''dt    is  of 

great  importance,  and  so  tables  of  its  values 
for  different  values  of  }■  h&ve  been  prepared. 
It  may  be  shown,  too,  that  a  very  good  approxi- 
mation to  the  value  of  P,  is  given  bv-  the  equa- 
tion P,  --^  f  e-'*dt,  where  /  ^  -,"'"*■■, 

From  the  tabulated  values  of  the  probability 
integral,— r=r  e-t'dl.  the  following  facts  regard- 
ing P,  become  evident.  First,  the  deviation  I 
being  specified,  the  values  of  f  and  of  P^  de- 
crease rapidly  as  n  increases.  In  fact  if  the  num- 
ber of  trials  be  increased  sufficiently,  the  proba- 
bility that  the  specified  deviation  will  not  be 
exceeded  can  be  made  smaller  than  any  fraction 
assigned  in  advance.  Secomi.  if  f,  and  hence 
P,,  be  specified,  the  corresponding  deviation  I 
increases  rapidly  as  n  increases,  but  the  relative 
deviation,  or  the  ratio  of  the  deviation  to  the 
number  of  trials,  decreases  rapidly. 

To  illustrate  these  statements  let  it  be  recalled 
that,  a  coin  being  tossed  ten  times,  the  most 
probable  result  is  five  heads  and  five  tails,  and 
the  probability  that  the  deviation  of  the  number 
of  heads  (from  five)  should  not  exceed  one  was 
found  to  be  \\.  Consider  now  tho  cases  of 
10,000  and  10.000,000  trials.  A  careless  ex- 
amination might  suggest  that  for  the  same 
probability,  {}<  ^^^  corresponding  deviations 
would  be  1000  and  1.000,000  respectively.  As 
a  matter  of  fact,  simple  computations  show  that 
they   are  not   more   than   5°   and  1500  respect- 
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?bt  very  close  relation  which  existed  between    Uncjuestionably  Stoo  would  be  regarded  as  ■ 
the    theory    of   probabihty    and    the    study    of    fair    eatrance-iee    to  one  who   could   a^ord   to 


CBmes  of  chance  makes  it  exceedingly  interest-  repeat   the   trial   a  number   of   times.     In   this 

uig  to  see  what  conclusions  can  be  drawn  re-  connection  the  condition  under  which  a.  game 

garding     the     probable     reeuits     of     persistent  is  said  to  be  fair  may  be  mentioned.     Suppoae 

gambling.     Bernoulli's  theorem  applies  directly,  that  a  player  has  to  pay  a  stake  b  to  mter  a 

Since   the  conclusions  for  all   eases   are  similar  ^^ame  in  which  his  chance  of  winning  a  sum  a 

it  will  be  most  satisfactory  to  consider  a  simple  is  f>.     Then  for  a  fair  game  b  —pa,  or  his  expec- 

one.  tation  after  his  entry  must  be  equal  to  his  stake. 
Suppose,  then,  that  A,  with  a  capital  of  trooo,         The  derivation  from  the  definition  of  mathe- 

repeatedly  bets  tio  evenly  that  the  toss  of  a  matical    expectation    of    certain    results    which 

com   will    yield    head.     The    game    seems    fair,  seemed  to  him  to  be  impossible  of  acceptance 

and  it  might  appear  that  in   the   lone   run   A  led    Daniel    Bernoulli   to   develop    a   theory   of 

would  neither  win  nor  lose.      Notice,  however,  tuoral     expectation     which    has    received     some 

that  A  will  be  ruined  whenever  he  shall  have  considerable  attention.     Bernoulli  laid  down  the 

lost   loo   times   more   than   he   has   won.     The  principle   that  to  the   possessor  of  a  fortune  a 

theory  shows  that  of  all  possible  cases  the  most  the  moral  value,  v,  of  a  small  gain  A  is  directly 

probable  is  that  in  which  the  numbers  of  heads  proportional  to  the  amount  of  the  increase,  and 

and   tails  are  equal.     But    the    probability    of  mversely    to    this    present     fortune;      or    thai 

this  result  is  i/j-,  and  it  evidently  decreets  ""*■—  (where  k  is  a  constant);  and  that  if  the 

npidly   as    «    increases.     Bernoulli's    theorem  probability  of  this  gain  is  p.  the  moral  expecta- 

shows  that,  it  the  number  of  trials  be  about  ^^^^  ^^^     f„^  jt  j^  p„_a*.     jhe  results 
15,000,    the     probabihty     that     the     deviation  ''  ■     '  o 

shall  exceed  100  is  about  •^.     Hence  the  chance  obtained  from  this  estimate  differ  widely  from 

thai  A   will  neither  win  nor   lose  the  amount  those  obtained  under  the  preceding  one.     They 

of  his  present  fortune  soon  becomes  inconsider-  do,  however,  become  less  widely  divergent  from 

able.     One  mav  say,  then,  that  in  the  long  run  the  latter  as  a  increases,  and  in  fact  bg  a  increases 

A  will  either  be  ruined  or  will  at  least  double  indefinitely  the  two  sets  of  results  tend  to  a  pet- 

his  fortune;     and   the    chances  of  these  events  feet  agreement. 
appear  to  be  even.     As  a  matter  of  fact  .4  is 
at  a  serious  disadvantage.     For  many  runs  of 
lesults  which  might  ultimately  be  favorable  to 

for  lack  of  money.     On  the  other  hand  all  runs 
which  begin   favorably   but   ultimately   become 

unfavorable   must   be   counted  because   A  does  ,iii„a^i„„  ^^  ,„c  uh,i,h,«i, ,,,.,>  0.1  c.c.i.  ..«.  i,^.. 

am  stop  as  long  as  he  wins      Hence  the  equality  ^g^^^^  directly  or  indirectly  upon  certain  govem- 

01  the  chances  is  destroyed.  I„g  events.     A  pioblem  of  another  sort  cornea 

up  for  consideration.      In  the  discussion  of  this 

problem  and   similar  ones  the  word   couse  will 

Mathescatical  Expectation.  be  given  an  unusual  meaning.     For  the  present 

purposes  the  term  will  be  used  to  mean  a  set 

A  person  who  has   a   possibility  of  securing  of  circumstances  which   might  have   given   rise 

without  cost  a  property  of  any  sort  places  upon  to   an   event.     The  problem   may  be  stated   aa 

that   possibility   a   value   which    depends   upon  follows:  ^    ,         , 

that  of  the  property  and  upon  the  probability         /(   is   known   that   an   tvfM   E   has   happened, 

of  his  securing   it.     In   our   subject   a   definite  and  -it  «   known   that  one  of  "^trat  causes   has 

"iluation    is    placed    upon    s-ae'h    a    possibility,  given  rise  (0  the  occurrence  of  E;    K  ts  reqatrtd 

This  valuation  is  called  its  mathematical  expecta-  to  determine  the  probabihty  that  E  arose  from  a 

(WB  and  is  defined  to  be  tiw  produet  of  the  value  specified  one  of  the  causes  .      .  „ 

"/  Ae  properly  and  the  probahitity  ol  getting  it.         A  concrete  example  is  furnished  by  the  follow- 

More  generalfv,   if  there   arc   several  gains,   a„  ingprohlem: 

S.  - .  •  ,   a.     with    the    respective    probabilities.         Ex.     7.      Two    bogr    contain    re^pecHvely    on« 

ft.  P,  P»    the   mathematical   expectation  whiU  and  one  black  bait,  and  one  white  ball  and 

arising  from   these    gains  is  £  =  f,a,+pA  +  .  .  .  nine  black  ones.     A  ball  has  been  drawn  from  one 

+  P'fi,t      In     this    connection     losses    may    be  of  the  bags,   has   been  observed  to  be  white,   and 

ircalcd  as  negative  gains.     It  is  not  denied  that  has  been  replaced.     What  is  the  probabtltty  that 

such  an  estimate  involves  the  disregard  of  many  it  was  drawn  from  th»  first  fwf  f— Let  f  be  the 

elements,  hot  unquestionably  in  the  applications  required   probabilitv.     There   are   two  ways   of 

of  chis  definition  which  are  generally  made  such  computing  the  probability  of  drawmg  a  wlute 

disregard   is   reasonable.     To   be   more   specific,  ball  from  the  first  bag.     In  the  first  place  it  s 

it  is  extremely  unUkely  that  a  poor  man  would  necessary  that  the  first  bag  should  be  selectid 

regard  a  possible  gain  of  Jiooo,  whose  proba-  and  that,  it  having  been  selected,  a  white  bell 

bilily  isj   as  equivalent  to  the  actual  possession  should  be  drawn.      This  gives  JXi— t  as  a  ae- 

of  $1000      On  the  other  hand  such  an  estimate  suit.     In  the  second  place  it  is  nece^ry  thar  a 

is  made  the  basis  of  all  insurance  business,  and  white  ball  should  be    drawn    and    that,  havmg 

is  justified  by  the  results  obtained.  been  drawn,  it  should  have  come  from  the  fii«t 

Tlie    connection    between    mathematical    ex-  bag.     This  yields  (i-i  +  i-Mf-     Hence,  equat- 

uectation  and  gambling  is  evident.      If  a  person  ing  these  values  one  gets  o-t. 
Srows  a  die  and  is  to  receive  S6ao  in  case  an         Similar  reasoning  applied  to  the  geueral  cae« 

ace  appears,  his  expectation  is  »6ooXi-»ioo.  yields  the  fotlowmg  result: 
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Theortm  4.  If  an  fvtnl  E  has  occurred  as  a 
rtsttit  of  on4  or  another  of  ctrtain  ciatses  C„ 
C,,  .  .  .  ,  Cn,  whose  ntspecttve  probabHities  pri- 
viOKS  to  the  occurreitce  of  E  iwrie  it,,  jt,,  .  .  .  ,  :ti.. 
and  if,  when  any  ont  of  the  causer,  05  d,  is  kiurum 
to  be  operating,  the  probahility  that  it  wtU  produce 
E  is  Pi,  then  the  probabiUty,  Pi.  that  E  resulted 

from  C,  i 


..fi+?i.»i+  ■  ■  ■+  P-JJ* 
Apply  the  result  to  the  following  example; 
Ex.  7.  From  a  bag  containing  five  balls,  each 
of  which  is  either  white  or  black,  four  drawings 
have  been  made,  the  ball  bein^  replaced  after  each 
draioing.  The  result  is  3  whtte  balls  and  1  black 
one.  What  are  the  probabilities  that  the  bag 
contains  (r)  4  white,  i  black  baU.  (a)  3  white. 
S  black,  (j)  2  white,  3  black.  (,4i  i  while,  4blackf 
—There  are  four  causes:  (r)  4  white,  i  black, 
(3)  3  white,  2  black,  etc..  and  before  the  draw- 
ing     they    were      equally    probable.      Heiic« 

^*.-,.  A'=^./'  -i»''i..  V=!ii' 


Theorem  of  Ba^s. 

The  maximum  vahie  (see  Calculds,  Infini- 
VBSiMAL,  Maxima  and  Minima)  of  r*(i— r)»-' 
is  obtained  by  putting  r-—,  and  is  -         , — '• 

Then  the  most  probable  case  is  that  in  which 
the  actual  ratio  of  the  number  of  white  bella 
to  the  total  number  is  the  same  as  the  corre- 
sponding ratio  in  the  observed  results. 

A  discussion  of  the  value  of  P,  which  musti 
be  omitted,  yields  the  following  notable  result; 

Theorem  5.  The  probability  that,  under  the 
conditions  of  example  8.  the  ratio  of  the  number 
of  white  balls  to  the  total  number  shall  not  deviate 

from  its  mast  prob^l*  value.  —,  by  more  (Asm 


H  hen   the  number 


Then 


-AV. 


'^'^^M-" 


!  number  of  causes  is  very  gfreat 
the  formula  of  theorem  4  beoomes  unwieldy. 
It  is  found  that  a  simpler  formula  gives  an 
approximate  result,  Tne  method  used  in 
deriving  thie  formula  wilt  be  illustrated  in  the 
following:  example: 

Ex.  3.  From  among  an  exoeerUn^y  great 
number,  ,V,  of  balls,  each  of  which  is  either  black 
or  white,  n  balls  are  drawn,  each  ball  being  re- 
placed before  the  next  drawing.  Of  these  exactly 
J  are  while..  _  Whet  are  the  probabilities  lor  the 
various  possible  numbers  of  while  and  black 
balls  in  the  whole  self — Since  before  the  drawings 
nothing  was  known  as  to  the  desired  result, 
the  a  priori  probabilities  for  all  numbers  of 
white  balls  from  o  to  /^  are  er|ual.  Now  the 
total  number  of  white  balls  will  be  known  if 
the  ratio,  r.  of  that  number  to  JV  be  known. 
Hence  equally  probable  values  of  this  ratio  are 
all  proper  fractions  having  N  as  denominator. 
Since  A'  ia  very  great,  r  varies  from  o  to  i  by 
very  small  increments,  ft  will  now  lie  assumed 
that  for  purposes  of  approximation  r  may  be 
treated  as  varying  continuously  from  o  to  i. 
Also,  if  r  is  the  correct  ratio,  the  probability 
that  in  n  drawings  s  white  and  (n—s)  black 

tails  would  appear  is  y  ■.~_-r'(i  — r)"-'.     If  r 


varies  continuously  from  o  to  i,  the  probability 
of  any  specified  value  of  r  is  zero,  but  the  a 
posttrwrt  probability   that   the   ratio   shall  lie 


|«  +  . 


/'"'■■ 
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Empirical  Probabilities. — The  preceding  theory 
finds  application  in  connection  with  any  sets 
of  events  which  for  the  purposes  of  any  aiscua- 
sion  may  justly  be  compared  with  the  drawing 
of  balls  from  a  bag.  In  aome  of  the  important 
connections  this  theory  is  in  fact  indispensable. 
It  will  be  noted  that  in  both  of  the  examples 
7  and  8  the  inquiry  was  in  regard  to  the  proba- 
Dility  of  the  various  pOGsible  numbers  of  white 
and  black  balls.  But  if  the  ratio  of  the  number 
of  white  balls  to  the  total  number  of  balls  be 
known,  that  ratio  furnishes  the  probability  that 
a  further  single  drawing  will  produce  a  white 
ball;  and  in  general  this  probahility  is  what  is 
most  urgently  sought.  Probabilities  eatimated 
in  this  way  from  observed  events  are  called 
empirical  probtAUities. 

Two  methods  of  deriving  empirical  probabili- 
ties are  used,  one  theoretically  correct, but  leading 
to  troublesome  computations,  the  other  avowedly 
approximate  only.  The  latter  method  involves 
the  assumption  that,  of  the  possible  causes  of 
the  observed  event,  that  which  has  the  greatest 
a  posteriori  probability  is  the  true  one.  These 
two  methods  will  be  applied  to  exairiple  7. 

Suppose  that  after  the  drawing  of  the  balls 
from  the  bag  the  question  be  asked,  'What 
now  is  the  probability  of  drawing  a  white  ball?» 
By  the  first  method  the  answer  would  be  ob- 
tained as  follows:  The  most  probable  state  of 
the  bag  is  that  it  contains  r  black  and  4  white 
balls.  Hence  the  probability  of  drawing  a 
white  ball  is  (. 

The  following  is  the  other  method  of  treat- 
ment: The  probability  that  the  bag  contains 
4  white  balls  and  1  black  one  and  that  a  white 


—rr-f='^T'{i—r)'^-'dr.    since    the    number   of 

values  of  fj(i  —r)»s  aa  r  varies  from  r  to  r  +  ifr 
is  measured  (see  next  section.  Geometrical 
Probability)  by  dr;  and  the  probability  that  r 
shall  tie  between  r,  and  r^  is 


-^r-'-" 


A  general  theorem  might  be  formulftted  embody- 


will  be  drawn  is  AVXf;  that  it  contains  j  white 
and  1  black  and  that  a  white  one  will  be  drawn  is 
iVVXl:  and  that  it  contains  i  white  and  4  black 
and  that  a  white  one  will  be  drawn  is  t^XI- 
Hence  the  probability  that  a  white  ball  will  be 
drart*n  is  H. 

Where  the  number  of  causes  is  greater  the 
difference  between  the  two  values  is  smaller, 
and  theorem  j  shows  that  when  the  number 
is  very  great  the  difference  can  be  very  small 
indeed,  a£  it  becomes  nearly  certain  that  the 

ratio  r  differs  by  ■very  Uttte  from  — . 
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Gbouetrigal  Pkobavilitt. 

in  what  precedes  it  has  been  assumed  except 
in  one  case  (see  preceding  section)  that  the 
number  of  equally  probable  events  governing 
the  event  E  is  finite.  The  definition  may  be 
extended  to  include  the  case  in  which  the  number 
of  events  is  infinite  provided  appropriate  measures 
for  the  totalities  of  cases  can  bo  devised.  Such 
measures  arc  available  when  each  case  corre. 
sponds  to  a.  set  of  values  or  rmi:  or  more  con- 
tinuous variables.  Problems  requiring  the  adop- 
tion of  such  measures  are  generally  geometrical, 
and  hence  this  branch  of  the  subject  is  called 
geometrical  probability.  Merely  an  indication 
of  its  nature  may  be  given  by  one  or  two  very 
elementary  examples. 

Althou^  the  number  of  points  on  any  line 
segment  cannot  be  counted,  yet  their  totality 
may  be  measured  by  the  length  of  the  segment. 
Similarly  the  totality  of  points  in  an  area  may 
be  measured  by  that  area;  and  so  on.  The 
probability  that,  all  values  being  equally 
probable,  a  number  less  than  unity  is  also  less 
than  one-half  is  j  because  the  totality  of  cases  is 
measured  by  a  unit  segment,  and  that  of  the 
favorable  cases  by  half  a  unit  segment.  Simi- 
larly, if  all  points  within  s  circle  of  radius  a 
are  equally  hxcly  to  be  selected,  the  probability 
that  one  of  them  selected,  at  random,  is  not 
distant  more  than  —  from  the  center  is  J. 

Many  very  interesting  problems  have  been 
solved,  some  of  them  by  exceedingly  ingenious 
methods,  but  this  branch  of  the  subject  is  quite 
special  and  cannot  receive  further  attention  here. 

In  what  precedes  some  important  parts  of 
the  theory  have  been  indicatedl  A  study  of  its 
important  applicationG.  notably  those  to  the 
discussion    of    errors    of    observations    and    to 

froblems  of  insurance,  must  be  sought  elsewhere. 
he  growth  of  the  importance  ol  the  subject 
has  been  remarkable,  for  in  the  beginning  it 
was  concerned  with  problems  of  gambling,  and 
it  has  become  the  basis  of  all  fonns  of  insurance. 
It  has  attracted  and  held  the  deep  attention 
of  nearly  all  the  ablest  mathematicians  from 
Cardan  to  Sylvester  and  Poincarfi.  Among  its 
devotees  have  also  been  Pascal,  Fennat.  De 
Moivre,  Leibniti,  the  Bemoullis,  D'Alembert, 
Buler,  Lagranpe.  Bayes,  Condorcet,  Laplace, 
Poisaon,    De    Morgan,    Bertrand,    and    Czuber, 


been  paid  to  the  fact  that  its  applications  really 
lie  in  the  domain  of  those  events  whose  occur- 
rences mav  properly  be  compared  to  the  draw- 
ings of  balls  from  a  bag.  Hence  it  i^  necessarv 
to  exercLie  considerable  care  in  connection  with 
the  Uterature  of  the  subject. 

Bibliography. — Bertrand,  'Calcul  des  Proba- 
bility'; De  Moreaa,  'An  Essay  on  Proba- 
bilities,' etc.;  Laplace,  'Th^orie  Analytique  des 
Probability';  Wliitworth,  'Choice  and  Chance'; 
Williamson,  'Int^ijal  Calculus'  (Chapter  on 
Probability), 

George  H.  Ling, 
Instructor  in  Mathematics,  Columbia  Untwrstty. 

ProlMte,  Cotirt  of.     See  Court. 

Probfttian  After  Death,  a  doctrine  favored 
by  some  modem  theologians  as  a  means  of 
reconciling  the  idea  of  everlasting  punishment 
with  that  of  God's  supreme  mercy  and  the 
Kniversal  redemption  through  Jesus  Christ:  the 


doctrine  differs  from  the  doctrine  of  Univereali 
iem  in  postulating  an  intermediate  state  of  the 
soul  after  death,  of  which  Unjversalism  knows 
nothing;  and  in  rejecting  the  Universalist  tenet 
that  all  will  oltimately  be  saved.  Something 
very  kke  this  doctrine  of  post  morttm  proba- 
tion, and  different  from  the  Catholic  doctrine 
regaiding  Purgatory,  is  taught  by  Clement  of 
Alexandria  (Stront.  vi.  iS):  <£ven  if  a  man 
passes  out  of  the  flesh  he  must  put  off  his 
passions  ere  he  is  able  to  enter  the  eternal 
dwelling.*  And  he  speaks  of  the  angels  *who 
preside  over  the  ascent*  of  souls  as  detaining 
those  who  have  preserved   *-any  worldly  atlaih- 

Proboscia  or  Hose  Monkey,  a  rare  Bor- 
nean  monkey  (Niisalis  larvatas),  called  'Kahau* 
by  the  natives,  and  characterized  by  a  greatly 
elongated  nose,  giving  a  peculiarly  ludicrous 
apjffiarance  to  the  face.  The  general  body- 
color  is  a  sandy  red;  the  tail  is  dark  above,  but 
light  yellow  hcmeath.  These  moukeys  are  arbo- 
real in  habits,  and  appear  to  frequent  the  neigh- 
borhood of  streams  and  rivers,  congregating 
in  troops.  They  are  closely  allied  to  the  apes 
of  the  genus  SemnopUkefus. 

Prolius,  Harcns  Anrelius,  Roman  empe- 
ror:   b.  Sirmium,  Pannonia,  aja;    d.  there  382, 


filaced  him  at  the  head  of  a  legion.  The  bril- 
iancy  of  his  conduct  in  the  African,  Persian, 
Arabian,  and  Germanic  oampaigns  brought  him 
into  still  more  prominent  notice.  He  was  made 
governor  of  all  -Liie  Roman  provinces  in  Asia 
by  the  Emperor  Tacitus,  and  when  Florianus, 
who  succeeded  his  brother  Tacitus,  was  mur- 
dered in  176  Probus  was  immediately  proclaimed 
emperor  by  universal  consent.  He  drove  back 
the  FranVs,  Alemanni,  and  Vandals,  who  had 
invaded  Gaul;  and  in  277  secured  the  frontier 
wall  between  the  Danube  and  the  Rhine.  He 
also  freed  the  lands  south  of  the  Danube, 
Egypt  and  the  East  from  devastating  bar- 
barian hordes,  and  concluded  an  advantageous 
peace  with  the  Persians.  He  gave  new  dignity 
"    ,  populated  desolate  tracts  in  Tlirac 


and    Moesia    with    barbarians    (179}    and    paid 

Particular   attention    to   agriculture.     He    kept 
is  soldiers  actively  employed  in  public  works. 


Irritated  at  being  charged  with  occupations 
which  they  deemed  degrading,  a  troop  engaged 
in  draining  a  swamp  rose  in  insurrection  and 
killed  him.  Probus  ranks  among  the  ablest  of 
Roman  emperors,  combining  the  qualities  of  a, 
good  commander  and  wise  statesman. 

Probus,  Marcns  Valerius,  Roman  gramma- 
rian: b.  Berytus,  Syria,  second  half  ofthe  1st 
century  a.d.  He  is  chiefly  noted  for  his  critical 
revisioDS  of  the  most  important  Latin  poets,  as 
for  instance  Lucretius,  Horace,  and  Virgil.  He 
applied  to  them  the  methods  of  the  Alexandrian 
school  of  critics.  A  commentary  on  the 
Eclogues  and  Georgics  of  Vitgil  under  hia 
name  has  been  preserved  but  is  of  doubtful 
authenticity.  A  biography  of  Persius,  written 
by  him,  remains  in  a  commentary  on  the  works 
of  that  poet.  An  extant  fragment  of  his  work 
'De  Not:s' contains  the  abbreviations  used  fo* 
legal  terms.  Consult:  Kubler,  <De  Probi  Com- 
mentariis  Virgilianis*  {1881). 

Procacctni,  prO-k&t-che'nS,  the  name  of  a 
family  of  artists  of  the  i6tb  century  who  wittoi 
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the  patronage  of  the  Borrumeo  family,  founded  sions  which  now  take  place  in  the  Roman 
a  distinct  school  of  Italian  painting  at  Milan,  Catholic  Church  are  those  of  the  eucharist  on 
as  the  Caracci  did  afterward  at  Bologna.  TKe  Corpus  Christi  da^,  and  during  the  week  in 
principal  members  of  this  family  were  (l)  which  it  occurs.  They  owe  their  origin  to  John 
Ercuui  Pbocaccini:  b.  Bologna  152a;  d.  later  xxii.  The  processions  in  honor  of  St  Mark 
than  I5gi.  His  works,  existing  at  Bolt^na  and  and  those  on  Candlemas  and  Palm  Sunday  are 
Parma,  are  not  remarkable  for  talent,  but  ex-  said  to  have  been  instituted  by  Gregory  the 
hibit  industry  and  care,  although  they  are  not  Great  Instani^es  of  celebrations  of  this  nature 
free  from  the  mannerism  of  his  contemporaries,  are  to  be  found  among  the  Jews  in  the  Old 
He  was  in  great  request  as  a  teacher,  (a)  Testament,  and  as  a  part  of  the  symbolical 
Camillo  Procaccini,  son  and  scholar  of  the  worship  of  nature  they  were  in  use  among  the 
former:  b.  Bologna  1550;  d.  Milan  1627,  He  ancient  heathens;  thus  they  formed  suleran 
was  the  most  accomplished  artist  of  this  school,  processions  about  the  fields,  which  had  been 
He  profited  by  studying  the  school  of  the  Car-  sowed,  and  sprinkled  them  with  holy  water  to 
acci,  and  took  Correggio  and  Parmegiano  for  his  increase  their  fertility,  and  to  defend  them  Irom 
models.  His  imitation  of  them  is  obvious  from  injuries.  The  festivals  in  honor  of  Bacchus, 
his  work  but  the  result  is  equally  successful.  Ceres,  Diana,  and  other  divinities,  among  the 
His  works  are  distinguished  for  spirited  com-  Greeks  and  Romans,  were  solemnized  with  pro- 
position, exquisite  coloring,  and  devotional  ele-  cessions,  in  which  the  im^es  of  the  gods  were 
vation,  but  are  mannered.  Among  those  at  borne  about;  and  similar  rites  are  still  found 
Milan  are  a  'Madonna  and  Child*  in  the  church  among  most  heathens.  Among  the  Buddhists 
of  Santa  Maria  del  Carmine,  and  an  'Adoration  these  ceremonials  are  especially  imposing.  The 
of  the  Magi'  in  the  Brera.  (3)  Giulio  Cksare  procession  which  accompanies  the  Emperor  of 
PiocACCiNl,  brother  of  Camillo :  b.  Bologna,  China  when  he  goes  to  offer  sacrifices  to  an  idol 
1548;  d.  Milan  1626.  He  likewise  strove  to  in  some  great  pagoda  is  one  of  the  most  gor- 
equal  the  school  of  the  Caracci,  and  took  for  his  gerous  description. 

model    Correggio,   whom   he    imitated    with    so  Procida,    pro'che-da,   John   o^   an    Italian 

much  success  that  several  of  his  pictures,  though  nobleman:  b.  Salerno;  d.  Rome  lagS.    The  tra- 

far  from  reaching  the  grace  and  harmony  of  jition  which  makes  him  the  prime  mover   in 

that  great  master,  have  often  been  ascribed  to  the  conspiracy  alleged  to  have  brought  on  the 

him.      This   has   been   the   case   especially   with  Sicilian  Vespers   (q.v.)   has  been  discredited  by 

cabmet  pictures  of  the  Fall.     His  works  are  to  (ireful    investigators,   but   is   the    subject   of    a 

be  met  with  m  many  galleries.  tragedy    by    James    Sheridan    Knowles     (q.v.) 

Procedure,  CiviL    See  Acrioff;  Crm.  Law;  (1840). 

J''*^-  Procida  (ancient  Prochyta),  (i)  an  island 

Process,  (l)  in  anatomy,  an  enlargement,  in  Italy,  Naples,  lying  nearly  midway  between 
such  as  the  lygomalic  process  of  the  temporal  the  island  01  Ischia  and  the  coast  of  the  prov- 
bone,  the  vermiform  process  of  the  cerebellum,  inee  of  Naples.  It  is  about  three  miles  long, 
etc.;  (2)  in  botany,  any  extension  of  the  sur-  northeast  to  southwest,  and  little  more  than 
face;  a  protrusion  whether  natural  or  mon-  one  mile  broad.  The  principal  town  on  the 
strous ;  (3)  in  law,  a  term  applied  to  the  whole  island  is  (2)  Procida,  or  Castello  di  Procida, 
course  of  proceedings  in  a  cause,  real  or  per-  which  stands  on  the  southeast  coast,  12  miles 
sonal,  civil  or  criminal,  from  the  original  writ  west  of  Naples.  It  is  fortified,  has  a  good  har- 
to  the  end  of  the  suit;  properly,  the  summons  bor,  and  a  considerable  trade.  There  is  a 
citing  the  party  affected  to  appear  in  court  at  palace  on  the  island  which  was  occasionally 
the  return  of  the  original  writ.  This  was  some-  used  as  a  rc5idence  by  the  former  kings  of 
times  called  original  process,  being  founded  Naples.  On  festivals  the  women  assume  the 
upon  the  original  writ ;  and  also  to  distinguish  Greek  costume,  consisting  of  a  red  upper  gar- 
it  from  mesne  or  intermediate  process,  which  ment  with  gold  embroidery.  H  is  from  this 
issues,  pending  the  suit,  upon  some  collateral  island  that  Giovanni  da  Procida,  the  reputed 
interlocutory  matter;  as  to  summon  wunesses,  originator  of  the  massacre  known  by  the  name 
and  the  likt  of  the  "Sicilian  Vespers,"  takes  his  name.     Pop, 

Process  of  Law.  See  Dox  Pbocess  of  Law.  about  15,000. 

Proccasion  of  the  Holy  Ghost,  in  theology  Proclamation  of  Emancipation.  See 
the  relation  in  the  Trinity  between  the  Father  Emancipation  Proclamation. 
and  the  Holy  Ghost.  The  Western  Churches  Pro'clus,  philosopher  of  the  Neo-PIatonic 
believe  in  what  IS  called  the  Moube  procession*  school:  b.  Constantinople  412;  d.  Athens  485. 
as  expressed  in  the  Nicene  Creed,  'Who  pro-  Ug  is  usually  called  the  Lycian,  because  his 
ceedeth  from  the  Father  and  the  Son.»  The  parent:;  came  from  Xanthus  in  Lycia.  He  re- 
Greek  Church  maintains  the  "single  procession"  „ived  his  first  education  at  Alexandria  from 
and  omits  the  words  "and  the  Son."  See  Fiu-  the  famous  Peripatetic  Olympiodorns  the  elder, 
t'S'J^           ,        *.  ,    .  ^""^  completed  it  at  Athens  under  Syrianus,  who 

Procession,  Keligious,  a  solemn  march  of  ultimately    appointed    him    his    successor,    and 

the  clergy  and  people,  attended  with  religious  under  Asclepigenia,  who  had  learned  from  her 

ceremonies,     prayers,     singing,     etc.,     in     the  father  Plutarchus  the  doctrines  of  the  Orphic 

churches,  or  streets  of  a  town  for  the  purpose  and  Chaldaic  mysteries  and  the  united  theurgic 

of   returning   thanks    for   some   divine   blessing,  sciences.     As  a  teacher  at  Athens  he   was  very 

or  drawing  attention  to  some  great  doctrine  of  successful    and    not    only    endeavored    to    unite 

the  Church.     The  practice  of  holding  such  pro-  into  a  single  whole  all  the  philosophical  schemes 

cessions    is    usually    said    to    have    been    inlro-  handed  down  from  former  ages,  but  made  it  his 

duced  into  the  Christian  Church  m  the   reign  aim  lo  embrace  all  religions  by  becoming  filled 

of  Constantine.     The   roost  celebrated  proces-  with   their   soirit.     Following  out  this   maxicn 
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be    compoaed   hytnna  in  honor   of  the   pagan  these  precautions  the  provinces  were  subjected 

deities,  defended  and  interpreted  popular  myths,  to  various   oppressions    and    exactions.     From 

and  even  confomied  to  the  rites  connected  with  the  time  of  Augn^stus  the  government  of  some 

their  worship,  and  considered  himself  as  imdcr  provinces  was  taken  out  of  the  bands  of  the 

their    protection.     It   was    probably    in    conse-  proconsult   and    propraetors,    and    entrusted    te 

queiKC  of  this  adherence  to  the  ancient  religion  legates   called   procurators,   or   stewards   of  the 

of  Greece,  in  opposition  to  the  decrees  of  the  imperial    houEehold,   who   governed    under  the 

Christian  emperors,  that  Froclus  was  compelled  immediate  direction  of  the  emperor.    See  Pbov- 

to  withdraw  from  Athens.    He  traveled  for  a  uics;  Pkocukaiob. 

he  gave  his  scholars  the  idea  that  iTe  had  inU-  "}to    public    notice    that    Belisanus    made    him 

mati  intercourse  wifh  gods  and  demons,   and  J'^    '^8al    adviser   and   private    secretarjr.     He 

could    work   miracles.     !le   claims   to   resemble  ^°"^!^    abundant    opPOTtunity    for    seekmg    the 

Plato   in   supporting  his    doctrines  by   an   un-  ^"■^'"Z  °i)"^^9^y  "t  first  hand,  for  he  accom- 

broken  chain  of  reasoning,  a  method  that  had  P^^'f^^.   Behsarms   and   counseled    him    on    his 

been  altogether  neglected  by  the  previous  Neo-  p>ost  important  campaigns^    He  wm  w«h  him 

Platonists     But  thise  pretensions  are  not  borne  '"  Africa  and  Persa      About  s^  he  .returned 

out  by  his  works.    A  life  of  Proclus  was  written  J?  Constantino?  e.    The  emperor  JustuHan  made 

by  Macinus,  one  of  his  scholars,  and  his  sue-  ^"".^"lf.'°^  ^'^  1°  5^.  ?"f^"l°^  ^^'  "^^-  t"* 

cessor   in  the  school    at  AthenZ     His   extant  J?  .^«  }'^°^  t.'"  ^"^  *°  9^J^  ?*  ^T 

works    include    a    'Sketch    of   Astronomy,'    in  tmian   to  which  his  three  most  important  works 

Which  he  gave  a  short  view  of  the  systems  of  ."'■"  ^''''■'"'"■'^v,  J.^b  ^7J  *c'  <HistonM>   {H»- 

Hipparchus,    Aristarchus,    and    Ptolei^y;    <Thc  J?'-'*'   m  eight  books,  the  first  two  relatmg  to 

Theology  of  Plato> ;  'Principles  of  Theology';  *^t /.T^'^",'*'"' i^'.  ^''^  following  to  the  war 

'Principles    of   Philosophy' ;    *Commehtar7   on  inth  Vandals,  and  the  rest  to  the  Gothic  war; 

the   Works    and   Days   of   Hcsiod';    <L!fe    of  the  < Anecdotes >  (Anecdota),  a  secret  and  more 

Homer' ;     etc.     There    is    a     complete     edition  PS?-"*'  ^^^"2  ^'S?'^"*°''?^.J''V'?■°/^  *°?^1 

of  his  works  by  Victor  Cousin  (iSjo-?).    Con-  'H.stones'  j  the  'History  of  the  Edifices^built 

suit:  Kirchner.  'De  Procli  Neoplatonict  Meta-  J*  «^«^  ^^  Justinian'    CCtismata)     Doubt 

physica'  (1846)  ""'  °^^  thrown  on  the  connection  of  Procopius 

__         ,    ,       J  Ti  .        r        •  r  *ith  the  'Anecdotes.'    They  are  the  repository 

Proconsul  and  Proprw  tor,  functionary  of  ^f  the  scandals  of  Justinian's  reign,  filled  with 

the  ancient  Roman  empire,  to  whom  the  admin-  accusations,  often  of  a  ridiculous  and  imnrob- 

istration  of  the  provmces  was  entrusted;  pro-  g^le   nature    agauist   Justinian    and    Theodora. 

consul  or  proprfetor  being  one  whose  term  of  q^  the  other  hand  the  hUtories  are  of  great 

office   had   expired   as   pritor  or   consul     The  ^,„e    characterized    by    accurate    personal    ob- 

first  consul  who  receiyed_the  tUle  of  ^oconsul.  gervation    and    truthful    presentation    of   condi- 

was  Q.   Publihus  Philo  in  3=7  ac.     This  was  ^j^ns.     The  best  edition  of  the  complete  works 

done  m  order  that  he  might  conclude  a  earn-  ^    pindorfs.     Consuh;     Hanry,     'Prokopiana' 

paign  successfully  begun  m  southern  Italy     It  (iggi) ;  Dahn, 'Prokopius  von  Ca:sarea'  (1865). 

was   afterward  provided  by  a  law  of   C.   Sem-  '■"*'"■'  *"  \       j' 

proniua    Gracchus    that,    at    the    consular    and  Procoptus,  Andrew,  Hussite  chief:  b.  about 

prselorial   elections   the  senate   should   distribute  1380;  d.  Bohmisch-Brod  ^  May  1434-    He  was 


torial  provinces,  for  which  the  consuls  and  Bald,  from  a  contemporary  at  times  associated 
prsetors  should  cast  lots  or  divide  them  among  with  him  known  as  Procopius  the  Lesser.  _  He 
themselves  by  agreement,  a  few  days  after  their  received  a  good  education,  traveled  extensively 
entrance  upon  tneir  term  of  office,  on  the  ex-  and  upon  his  return  entered  the  priesthood, 
piration  of  which  they  took  the  provinces  receiving  the  tonsure  from  which  was  derived 
allotted  them.  But  in  55  B.C.  it  was  provided  his  nickname,  the  Bald.  He  fought  with  the 
by  a  decree  of  the  senate  that  no  consul  or  Hussites  under  Ziska,  and  after  Ziska's  death 
prsetor  should  enter  on  the  government  of  a  was  chosen  commander  of  the  Tahoriles,  the 
piMvince  till  five  years  after  his  surrender  of  main  division  of  the  Hussites,  and  quickly 
office.  As  the  number  of  provinces  increased,  made  himself  master  of  a  larger  part  of  Bo- 
proconsuls  were  appointed  who  had  not  pre-  hernia.  Defeating  the  German  troops  at  Aussig 
viously  lield  the  office  of  consul.  The  duties  in  1426,  he  burned  that  town  and  soon  after 
of  proconsuls  or  propraetors  were  the  adminis-  drove  the  Austrians  across  the  Danube.  Burn- 
tration  of  justice,  the  supervision  of  provincial  ing  and  laying  waste  large  portions  of  Austria 
affairs,  and  the  command  of  the  troops.  They  he  led  his  bands  toward  Silesia;  defeated  a 
were  assisted  in  their  duties  by  quastors  and  German  army  near  Mies  (1427)  :  and  in  the 
legates.  Within  thirty  days  after  his  return  next  two  years  ravaged  Silesia,  Hungary,  and 
to  Rome  the  provincial  governor  was  bound  to  Saxony.  The  bands  under  the  leadership  of 
make  a  report  of  his  government.  The  Lex  Procopius  had  by  this  time  made  the  name  of 
Julia  In  61  B.C.  further  required  that  a  copy  of  Hussites  a  terror  throughout  the  provinces 
his  report  (rationes)  should  be  deposited  in  through  which  they  pursued  the  armies  of  the 
the  two  chief  cities  of  his  province.  He  was  Emperor  Sigismund.  Strife,  however,  ensued 
liable  to  impeachment  for  extortion,  peculation  between  the  extremists,  and  the  more  moderate 
or  embeitleraenl  of  the  public  money  or  for  division  known  as  the  Calixtires,  who  in  1433 
■buses  in  regard  to  the  army.    Notwithstanding  accepted  the  terms  offered  by  the  Roman  Cith' 
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tiiei.     In  a   foctiodal   fif^t  between  the  twa  fitutUr  ioat  bis  poifdon  in  iDSQ.    In  th«  sanM 

Crttea    Frocopjus   was    kilted.     In    tlie    tame  year,  however,  he  was  appointed  presideiri  ol 

tUe  periBbed  ProcopiUs  Um  LeEser,  leader  of  s  the    Civi'    Service   Camfflliiion,   a    pott   which 

section    of   the   Hussites  called   tbc    Orphani,  he  held  :iU  bii   deatb.     Hia  criticlsra  of  the 

whith  hsd  ocMiperated  with  the  Taboritea  aince  apoila  system  was  bued  not  only  on  its  evil 

iW'  moral  and  locial  efiects,  but  also  on  its  absurdity 

Procnistee,  prfi-ltrfls'tSz,  Attic  robber,  sur-  aa  a  method  of  conducting  business,  and  this 

named    Polypemon,    or    Damastes.      He    pos-  view  he  constantly  presented  most  effeetiTdy. 

sessed  a  bed  upon  which  he  forced  his  guests  His  work  as  presidait  of  the  commission  was 

to  sleep,  and  if  they  were  too  tall  to  fit  it  he  *c  means  of  increasing  the  effecU»«ness  of  the 

bad  their  limbs  chopped  off,  whereas,  were  they  c'vil  service,  and  of  gaining  for  it  recognition 

too  short  he  had  Ihem  stretched.    The  monster  ™  pohtical  life. 

was  outwitted  by  Theseus,  who  made  liira  suffer  J*roctor,    prSk'tdr,    Alexander    Phimistes, 

on  the  same  bed  and  slew  him  on  the  Cephissiu  American  sculptor;  b.  Ontario,  Canada,  27  Sept. 

.    in  Attica.     The  "bed  of  Procrustes"  has  thus  1862,    He  was  the  pupil  of  Puesch  and  Ingalbert 

became  a  proverbial  expression.   Another  version  at  Paris,  and  was  awarded  the  Rinehart  Paris 

represents  him  as   having  two  beds,  one   short  scholarship.     Not  only  as  a  producing  sculptor 

and  one  long,  the  first  for  tall  visitors  and  the  but  as  a  critic  of  sculpture   bis  rM)utation  is 

eecond  for  short  ones.  high  and  he  was  appointed  a  member  of  the 

Procter,  prat'ter,  Adelaide  Anne,  English  sculpture Juiy  at  the  Paris  Exposition  of  190a 
poet,  daughter  of  Bryan  Waller  Procter  (q.v.)  :  ^nd  at  the  Pan-American  Exposition,  of  1901, 
b.  London  30  Oct.  1825;  d.  there  3  Feb.  1864.  *"1.''.  \  "'I'l^"  °^  the  Art  Commission  ap- 
Her  first  verses  were  published  in  'Household  pointed  by  Mayor  Low  m  1903.  Amon^  his 
Words'  in  1853  under  the  pseudonym  "Mary  works  were  _  the  guadnga  which  he  furnished 
Berwielc"  and  attracted  much  attention,  gain-  J?"-  %.  United  States  pavilion  at  the  Pans 
ing  in  particular  the  favorable  notice  of  Dicfcens,  Exposition  of  1900,  which  was  much  admired. 
who  did  much  to  aid  the  young  poet.  While  Others  of  his  sculptures  may  be  swn  in  the 
her  work  is  not  great  it  is  marked  by  deep  parks  of  New  York,  Denver,  and  PittsfielA 
feeling  and  tenderness.  Her  poems  with  few  Proctor,  Edna  Dean,  American  poet:  b. 
exceptions  first  appeared  in  either  'Household  Henniker,  N.  H,,  10  Oct,  1838,  She  was  edu- 
Words*  or  'All  the  Year  Round.'  She  became  cated  in  Concord,  has  traveled  extensively  in 
a  Roman  Catholic  in  1851.  Her  collected  poems  Europe,  and  has  achieved  a  considerable  reputa- 
were  published  under  the  title  'Legends  and  tion  as  a  poet  Her  most  notable  poems  are; 
Lyrics'  (1858),  and  a  subsequent  edition  (1866)  'Heroes'  and  'Shenandoah.'  Among  her 
contains  a  biographical  sketch  of  the  author  by  works  are:  'Poems'  {1866) ;  <A  Russian  Jour- 
Charles  Dickens.  Man^  of  her  poems  have  ney'  (1872);  'The  Song  of  the  Ancient  Peo- 
received  a  musical  setting,  the  most  famous  pie'  (1892)  ;  'Moimtain  Maid  and  Other 
being  'The  Lost  Chord,*  which  was  set  to  music  Poems  of  New  Hampshire'  (isoo)- 
by  Sir  Arthur  Sullivan.  Proctor,  Redfield,  American  politician:  b. 

Procter,  Bryan  Waller,  "Barhv  CoBiTWAU,'  i  June  1831 :  d,  4  March  ig^.  He  was  gradu- 
English  poet;  b.  Leeds  21  Nov.  i?87;  d.  London  ated  from  Dartmouth  in  iSSL  and  from  the 
5  Oct.  1874.  He  was  educated  at  Harrow,  sub-  Albany  Law  School  in  i8sg-  He  practised  law 
sequentiy  studied  law  in  London,  and  in  1831  for  two  years,  and  in  1861  entered  the  Federal 
was  called  to  the  bar  of  Gray's  Inn,  For  many  army  as  lieutenant;  was  soon  promoted  major 
years  he  held  the  office  of  commissioner  of  and  then  colonel,  and  commanded  a  regiment 
lunacy,  resigning  in  i860.  His  first  appearance  at  Gettysburg.  ,  After  a  few  years'  law  prac- 
in  literature  was  in  i8ig,  when  he  published  tice  he  devoted  himself  to  business,  acquiring 
'Dramatic  Scenes  and  Other  Poems,'  under  the  large  interests  in  marble  quarries  in  Vermont. 
pseudonym  of  'Barry  Cornwall,*  which  he  after-  He  began  political  life  as  a  Republican  mem- 
ward  retained.  Later  works  were ;  'A  Sicilian  ber  of  the  lower  house  of  the  Vermont  legis- 
Story' ;  'Marcian  Colonna' ;  'Mirandola'  lature,  being  first  elected  to  that  body  in  1867, 
(i8ai),  a  tragedy  perfonned  with  great  success  and  again  in  1868  and  1888;  he  was  a  member 
at  Covent  Garden;  'The  Flood  in  Thessaly'  and  president  pro  tern,  of  the  Stale  senate  in 
(1823);  'English  Songs  and  Other  Small  1874  and  1875;  in  1876  he  was  elected  lieutenant- 
Poems,'  His  prose  includes  'Effigies  Poetics,  governor,  and  in  1878  governor  of  the  Slate, 
or  the  Portraits  of  the  British  Poets' ;  'Life  of  During  his  administration  he  brought  about  sev- 
Edmund  Kean'  ;  'Essajis  and  Tales'  (1853)  ;  era!  reforms  in  the  State  finances  and  system  of 
'Memoir  of  Charles  Lamb'  (1866).  He  will  be  Uxation.  In  1888  he  was  chairman  of  the  Ver- 
longest  remembered  as  a  BO«g  writer,  but  even  niont  delegation  to  the  Republican  National 
so  his  work  has  been  somewhat  overrated.  Convention,  and  again  in  1806.  In  1889  he  was 
Consult:  Patmore,  'Life  of  B.  W.  Procter'  appointed  secretary  of  war  by  President  Harii- 
(1877).  son,  and  gave  especial  attention  to  the  improve- 

Procter,  John  Robert,  American  civil  ser-  ment  of  coast  and  border  defense.     In  1891  he 

vice  reformer:  b.  Mason  County,  Ky.,  16  March  resigned  his  secretaryship  to  accept  the  appoiot- 

1844;  d.  Washington,  D.  C,  la  Dec.  1903.    He  ment  to  the  United  States  Senate  for  the  unex- 

s  educated  at  the  University  of  Pennsylvania,  pired  term  of  Senator  Edmunds,  resigned,  r- ■* 


but  left  there  to  join  the   Confederate  army  in  In   itkta  was  elected  to  the   Senate  for  the  six 

18S4.     In  1873  he  became  assistant  in  the  Ken-  years'^term.   In  1898  and  1904  he  was  re-elected. 

tucky    geological    survey,    and    in     l83o    State  In    1898   he    visited    Cuba    to    investigate   c<m- 

geologist     In  this  office  he  was  brought  into  diiions  in  the  island,  and  on  his  return  delivered 

contact   with   the  spoils   system,  to  which   his  a  speech  in  the  SeruUe  in  regard  to  the  recon- 

oppositioa    was    so    uncompromising    that    he  centrados,  which  aroused  the  attention  of  th« 
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Miole  country.     The   facts  preaaited  by  Urn  Proenntor-Flicsl,  the  piibHc  prosecutor  in 

were  also  influential  in  detcrnHoing  the  p^kj  criminal  cases  which  come  up  ie  Scotland  be-  - 

«f  interrcntioit  in  Cuba  1^  the  United  States,  fore  the  sheriff,  ma^trates,  or  justices  of  the 

Proctor,  Richard  Anthony,  English  astron-  !*?.«  belonging  to^  district    Only  when  the 

omer:  b.  Chelsea  23  March  il^;  d  New  York  P""'L'S^"'*J5  <*^<=™*^  «««  he  origmate  a 

12  Sn>t.  .88&    He  was  edticaWd  at  King's  Col-  P«»«utK)n;  and  whm  comptamt  is  made  by  a 

lege.  London  and  Cambridge,  and  began  to  r«d  Pf """  '",  ^  '^^f  .""  "'J"^''  *.^^f  ["".If  '"I^""J!* 

for  the  bar.  but  in  1863  t^fc  up  with  <mth«si-  !"=  f^f'Pla'n'nt  a  mher  at  stake  than  the  ptfb- 

asm  the  study  of  a«ni.omy  and  mathematics.  ^?J^^?^'"''  ^*^  procnrator-fiseal   must  merebr 

He  taught  mathematics  for  a  time  at  a  private  ?'«!,'^  *  T^"'^™'*i°  *''*  proseenUon   and  not 

military  school  at  WoolWich,  and  m  1873  made  "if""". ^l^T"    '*'?*^      "*   ^^'   l"""^- 

a  lecturing  tour  in  this  coui^try.    As  a  lecturer  f'*  ?^  t^=  cmnpla.nants  agent;  but  even  when 

he  becamf  at  once  popular,  having  in  eminent  u  i^Lw;  L  ^."."^''innTr^jHZ';^;^^^ 

degree  fie  gift  of  lurid  expositioa     A  second  !?„"«  '"^'*  *°  ""  '«<=*'°"  *^'  malicious  prosecu- 

tour  to  the  United  States  in  1879  and  a  tour  to  %_    ...          ^      ,    c     l-^     l                t 

Australia  were  followed  by  his  settling  at  St.  .  ,.^5«'™»?  G^ek  Sophist:  he  came  from 

Joseph.  Mo,  in  1884.     In  1887  he  returned  to  J°'''  ""  ^^^  '"'^"^  "^  ^"^^  ?«"*  ^^^ ,"  "rtetn- 

Flonda.    He  did  much  to  popularize  astronomy.  ^"^^..^^    SocraCM       He   js    only    known    as 

His  works  include:   *  Saturn  and  His  System'  $"=  "^^f'  f  '^.T^v  "*  'H'^fc."'"  and  the 

(1865);     'Handbook    of    the    Stara'     (i866>;  Two  Paths,'  quoted  by  Xenophon   in  which  the 

*Half-hour3  with  the  Telescope*  (1868) ;  <Half'  ^""^  hero  chooses  the  hard  path  of  duty,  and 

hours  with  the  Stars>;   'Otlier  Worlds  Than  t"T|S  his  back  on  the  flowery  but  dangerous 

Ours>     (1870) ;     'Light    Sdence    for    Leisure  P"***  «*  pleasure 

Hours*    C1871);    'The    Moon*     (1873);    'The  Production,  Coat  oL    See  Political  Econ- 

Transits  of  Vcnus>    (1874);  'The  Cycloid  and  ouy. 

gadoid  Curves' ;  several  'Star  Atlases' ;  'The  Proetm  pre'tus,  in  Greek  mythology,  king 

niverse  of  Stars'    (1878);  'The  Romance  of  of  Tirynt.    According  to  Ovid  he  founded  the 

Astronomy'       (iSBo) ;       'Hereditary      Traits'  kingdom    after    making   peace   with    his    twin- 

(1882);  'The  Great  Pyramid'  (1883);  'Nature  brother,  Acrisius,  who  had  driven  him  out  of 

Studies'    (1883).  Argos.    The  tragic  legend  concerning  him  deals 

n_               '                          ,                ,  chiefly  with  the  fate  of  bis  three  daughters,  the 

"«*>r    iLxt.    procwratot).  one  who  acts  Proctid*.    These,    rendered    mad    by    Hera   or 

on  another's  behalf.     It  has  m  England  these  Dionysus,  wandered  through  the  Peloponnesus, 

special  sigmficatwns:    (1)   In  the  cwwocaOons  i^  time  communicating  their   innzy   to  other 

of  the  two  ecclesiasbcal  provtnces,  Canterbury  women,  so  that  they  killed  their  children.    One 

and  York,  respectively,  the  official  who  repre-  of  the  three  sisters  died,  the  other  two  were 

Bents  the  lower  clergy  and  the  caprtiJar  bodies  healed  by  the  seer  Melampus,  who  married  one 

of  cathedral  and  collegiate  churches;  (3)  a  per-  and   was   given   a   share   in  the  kingdom,   his 

son  who  manages  another  s  rause  m  an  ecclcsi-  brother.  Bias,  receiving  also  a  share  and  marrj- 

anical  conn  or  m  a  court  ot  admiralty;  owing  jng  the  other  daughter. 

to  recent  changes  in  *e  sdministration  of  law,  !>,„<*.—  ;„  t..„,   ,«  _»,if,:ti *  ,  - ^a 

the  business  formerly  confined  to  proctors  ma^  „,    „f„5^  ""  '**'  "".T  w^          Ih      ^^ 

now  be  conducted  b/ioUcitors;  (3)  in  the  unt.  °,',P?V   "',,^''1 '=-'"^    ^n""    m-^  K 

vcrsitics  of  Oxford  and  Cambridgi.  two  proc  *^'?fH  ^^^J^^''  "v^.  n?'  ?  f^'n^n" 

tars  in  each  are  charged  with  the  duty  of  pr<^  ""^  °*  pleading,  to  make  profert  of  such  deed; 


the  students ;  to  this  end  they  are  empowered  -,,.,,,,        ,         ,             .  , 

to  inflict  summary  punishment  and  have  com-  Profeaaional  Education,  the  special  train- 

mand   of  a  constabulary   force.    The  proctors  "IK  f  ""=''  ."ublea  a  man  to  use  his  knowledge 

must  be  masters  of  arts;  they  are  chosen  by  the  "^  science  m  the  best  way,  in  order  to  mcrease 

several  ct^eges  in  turn.  power  of  production,  and  to  limit  time,  force, 
and   expenses.     The  knowledge  of  sciencs,   the 

Proc'urator,  among  the  ancient  Romans,  liberal  education,  the  general  culture  to  which  a 

an  agent,  steward,  or  overseer  of  an  estate:  at  study  of  the  srta  and  sciences  contiibiites  and 

a  later  period  the  title  of  a  provincial  officer  for  which  such  study  is  essential,  should  pre- 

(see  PxoviNCE  and  Procoksul),  who  managed  cede  the  special  training.    The  need  of  profes- 

the  revenue.    In  some  of  the  small  provinces,  gional   education  for   the  most  intelligent  and 

or  m  a  part  of  a  large  province,  the  procurator  effective  work  in  the  professions,  and  also  in  the 

discharged  the  office  of  a  governor,  and  had  the  trades,   is  generally   recognized.     The  govenv- 

power  of  punishing  capitally,  as  was  the  case  ments  of  alt  civilized  countries  have  taken  cog- 

wilh   Pontius  Pilate  in  Judsa,  which  was  at-  niiance  of  this  fact,  and  have  either  through 

tached  to  the  province  bi  Syria.            _  the  general  governments  or  through  subordinate 

Procurator  or  proctor,  in  monasteries.  Is  the  departments  encouraged  and  sometimes  enforced 

conventual  to  whom  is  entrusted  the  care  of  tlie  professional  education  for  certain  professions,  aa 

temporal  concerns.  medicine,    pharmacy,    law,    teaching,   etc     The 

Procurator  di  San  Marco  was  the  title  of  the  general  rule  for  admission  to  distinctively  pro- 
chief  officers  or  senators  in  the  Venetian  re-  ifessional  schools  is,  that  satisfactory  proof  of  a 
public.  Besides  the  nine  actual  procuralan,  liberal  education  must  be  furnished-  In  Europe, 
from  among  whom  the  doge  was  chosen,  there  the  general  governments  of  France  and  Ger- 
were  also  many  titular  procurators,  who  paid  a  many  regulate  the  requirements  for  professional 
great  sum  for  this  title,  which  was  much  cov-  schools.  In  Italy  such  schools  are  nearly  all 
cted  by  the  Venetian  patricians  on  account  of  the  in  charge  of  the  minister  of  agricuhure  and 
rank  it  conferred.  commerce,    and   are    supported   hy   the    united 
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coDtributionB  of  the  state,  the  provinces,  the 
'  communes,  the  chamber  of  commerce,  and  the 
aisociation  of  mechanics.  In  Italy  and  in  other 
countries  in  Europe,  'professional  schools"  in- 
clude schools  for  instruction  in  trades,  indus- 
tries, and  occupations.  The  professional  schools 
of  the  British  Isles  are  almost  wholly  independ- 
ent of  the  genera]  government  In  France  tlie 
secondary  schools  form  with  the  universities  a 
system  of  liberal  education,  crowned  by  spe- 
cialized training  for  the  learned  professions. 
The  apprenticeship  system  in  the  trades  is  being 
replaced  to  a  large  extent  by  (he  special  train- 
ing schools.  For  entrance  to  the  government 
professional  schools  or  the  professional  courses 
in  the  universities,  the  bachelor's  degree  is  re- 
quired. The  government  has  (1902)  four 
schools  furnishing  complete  courses,  and  12 
prefHtratory  schools  for  medical  and  pharma- 
ceutical science,  the  graduates  of  which  are  ex- 
amined by  the  university  professors.  There  are 
also  government  law  schools.  In  Germany,  ia 
1902,  there  were  graduates  in  schools  under  gov- 
ernment supervision,  in  medicine  ?,34i ;  in  law, 
■li33S-  In  Great  Britain  and  Irdand  profes- 
sional education  is  recognized  in  the  curriculum 
of  Cambridge,  Oxford,  the  University  of  Dub- 
lin, the  Royal  University  of  Ireland,  the  Catholic 
University  of  Ireland,  the  four  universities  of 
Scotland,  the  University  of  Wales,  London,  Vic- 
toria, and  Durham  universities,  provincial  med- 
ical schools,  normal  schools  (9.  v.),  trade 
schools,  and  numerous  private  institutions.  In 
Spain  special  attention  is  given  to  normal 
schools,  schools  of  medicine,  and  law.  In  the 
Netherlands  there  is  a  large  proportion  of  pro- 
fessional schools.  In  countries  of  Asia  and 
South  America,  where  the  governments  have  any 
control  over  education,  professional  education 
in  law  and  medicine  has  received  atten- 
tion.  The  theological  schools  are  generally  sup- 
ported by  the  churches  or  by  generous  endow- 
ments. In  countries  where  a  state  church  has 
been  established,  theological  schools  of  the  same 
church  are  supported,  at  least  in  part,  by  the 
government.  The  need  of  professional  educa- 
tion is  becoming  more  apparent  as  the  work  of 
the  world  becomes  more  and  more  specialized. 
For  other  departments,  see  Edlxation,  Pkofes- 
BioNAL,  IK  America  ;  Schools,  Norual  and 
Training,  and  Education,  in  articles  on  dif- 
ferent countries.  Consult;  Reports  of  the  U.  S. 
Commissioner  of  Education. 

Profeuibnal  Woman's  League,  The,  an 
association  founded  in  New  York  in  1893,  and 
composed  of  women  engaged  in  dramatic,  mu- 
sical, literary,  artistic,  and  scientific  pursuits. 
The  dues  are  $5,50  per  annum,  the  league  holds  a 
bazaar  each  year,  and  gives  occasional  enter- 
tainments during  the  winter  season. 

Profeaaor,  The,  a  novel  by  Charlotte 
Bronte,  published  in  1857.  It  was  the  first  fic- 
tion that  she  produced,  but  it  failed  to  find  a 
publisher  until  after  her  death.  'The  plot  in  it- 
self is  of  no  great  interest,'  remarks  Mrs.  Gas- 
kell,  the  biographer  of  Charlotte  Bronte,  but  ".'ihe 
never  excelled  one  or  two  sketches  of  portraits 
which  she  has  given  in  'The  Professor,*  nor,  in 
grace  of  womanhood,  ever  surpassed  one  of  the 
female    characters    there   described.* 


serially  in  the  ^Atlantic  Monthly*  in  1859.  It 
furnishes  a  sequel  to  the  well-known  'Autocrat 
of  the  Breakfast  Table,'  which  it  resembles  in 

tone  and  construction. 

Profit  Sharing,  a  method  by  which  wage- 
earners  receive  a  share  of  the  orofits  of  an  in- 
dustry in  addition  to  wages.  Strictly  speaking, 
profit  sharing  implies  that  the  bonus  sluill  be 
given  to  workmen  individually ;  but  benefits 
and  insurance,  social  and  educational  funds 
maintained  out  of  the  profits  of  a  business  are 
modified  forms  of  profit  sharing.  Many  sys- 
tems of  profit  sharing  also  provide  for  tiie  em- 
ployees obtaining  share  in  the  capital  stock  on 
special  terms,  thus  becoming  part  owners  of  the 
industry.  Profit  sharing  differs  from  co-opera- 
tion, in  that  it  is  not  democratic;  both  the 
initiative  in  establishing  a  system  of  profit  shar- 
ing, and  the  control  of  the  industry  rests  willl 
the  employer.  It  is  regarded,  however,  as  a 
step  toward  co-operation.  The  arguments  ad- 
vanced in  favor  of  profit  sharing  are:  (i)  Its 
justice,  inasmuch  as  labor  is  equally  necessary 
with  capital  to  the  welfare  and  success  of  an 
industry,  it  should  justly  receive  a  part  of  the 
profits;  (2)  its  practical  efiect;  it  tends  to  in- 
terest employees  in  their  work,  to  increase  their 
efficiency  and  their  care  of  property.  There 
are  two  lines  of  opposition  to  profit  sharing: 
(i)  From  the  employers,  who  claim  that  it  is 
unjust  that  labor  should  share  in  the  profits, 
when  it  does  not  share  in  the  loss  or  risk  of  the 
business ;  and  that  profit  sharing  does  not  neces- 
sarily result  in  increased  efficiency;  and  (3) 
from  the  workmen  who  claim  that  their  free- 
dom is  restricted,  especially  as  in  many  instances 
a  long  term  of  employtnent  and  sometimes  re- 
striction of  labor  organiiation  are  involved  in 
a  profit-sharing  system ;  and  that  they  obtain 
no  compensating  share  in  the  management  or 
control  of  the  industry.  Profit  sharing  has  been 
successful  in  many  industries,  especially  where 
the  labor  is  skilled,  and  wages  large  in  propor- 
tion to  total  cost  of  production;  on  the  other 
hand,  many  attempts  to  establish  a  profit-sharing 
system  have  failed,  owing  sometimes  to  indus- 
trial depression,  sometimes  to  a  trial  too  short 
to  give  fair  results,  and  sometimes  to  change  in 
managemenL  In  the  United  States  between 
1889  and  1896,  50  firms  had  made  trial  of  profit 
sharing;  in  the  latter  year,  only  12  continued  it 
permanently,  and  five  had  abandoned  it  tem- 
porarily; in  1900,  there  were  23  firms  with  a 
system  of  profit  sharing,  12  of  which  had 
adopted  it  within  the  year  1899-1900. 

France  outranks  other  nations  in  the  num- 
ber and  importance  of  successful  profit-sharing 
enterprises;  there  being  over  loo  in  1000.  Among 
the  more  important  ones  are  Le  Oaire's 
(painter),  the  Belle  Lamaire,  the  Godin  Fami- 
listere  at  Guise,  and  the  Bon  Marche  (q.v.). 
Great  Britain  ranks  next,  with  95  firms  Hav- 
ing a  system  of  profit  sharing.  Among  the 
most  important  profit-sharing  establishments  of 
the  United  States  are  the  Nelson  Manufacturing 
Company  of  St.  Louis,  Mo.,  and  the  Proctor 
&  Gamble  Company  of  Ivorydale,  Ohio.  The 
Nelson  Company  established  its  system  in  1881S, 
which,  besides  the  direct  sharing  in  profits  by 
the  employees,  provides  for  the  payment  of  sick- 
ness and  accident  benefits  by  the  company  as  a 
part  of  the  costs  of  the  business ;  the  employee* 
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«ic  abo  dDcottnged  to  buy  stock  in  the  com-  aod  enlightened,  the  rigbta  of  labor  have  been 

pany.    In  i8g6  an  agreement  waa  made  by  which  more  and  more  recognized.    These,  however,  are 

the  employees  of  the  cabinet-making  shop  were  only  social  ard  political  examples  of  that  uni' 

to  gradually  pmchaee  and  take  the  management  versal   amelioration  and  progress   by  which  a 

of  that  department ;  by  igoa  they  had  sole  con-  nebula  is  changed  into  a  star,  and  a  star  into  a 

trol.     The  Proctor  &  Gamble  Company  inuo-  peopled  and  conscious  world.    Meliorism  is  the 

duced  profit  sharing  in  1887;  the  arrangement  principle  that  imderlies  all  existence,  organic  or 

was  that  the  employees  sbonld  receive  a  share  in  inorganic  and  comprehends  in  its  widely  extend- 

Ibe   net   profits  in   the   proportion  that  wages  ing    connotation    tiie    discovery    of   drugs    that 

bore  to  the  whole  cost  of  production.     The  fact  abolish  pain,  of  economic  institutions  that  dimin- 

that  the  enq>loyees  were  largely  unskilled  labor  ish  poverty,  of  intellectual  institutions  that  make 

with  low  wages,  and  received  the  new  arrange-  ignorance  and  incompetency  more  and  more  rare, 

ment  with  indifference  made  the  management  of  and  of  tolerance  and  enlightenment  which  give 

the   system  particularly   difficult     An   improve-  more   and   more   freedom   to  the  creeds,   tastes, 

ment  was  made  by  classifjdng  the  employees  into  and  idiosyncrasies  of  individual  men.    In  wbat- 

lonr  groups  in  regard  to  interest  in  wort^  ex-  ever  direction  we  look  over  the  field  of  human 

celience  of  work,  and  care  of  machinery  and  activity   we   see  this   improvement   manifesting 

tools;  the  best  in  accordance  with  thb  classifiea-  itself,  and  the  phenomena  which  are  the  basis  of 

tion  received  double  the  regular  dividend,  the  meliorism  furnish  the  best  argument  for  that 

second   group,  including  the  greater  number  of  hopeful  optimism  which,  as  many  believe,  alone 

the  employees,  the  regular  dividend,  the  third  can  give  the  mind  a  philosophical  creed  that  ren- 

group    one  h^f  the  dividend,  and  the   fourth  ders  life  tolerable. 

none  at  all.  In  1903,  the  United  States  Steel  Meliorism  is  the  doctrine  of  the  positivist. 
Corporation  adopted  direct  profit  sharing  for  its  because  it  is  no  metaphysical  system  which  in- 
more  responsible  employees,  and  a  system  where-  terprets  facts  by  a  prtoH  assumption;  it  is  sim- 
by  any  of  its  employees  may  acquire  stock  on  easy  ply  an  induction  from  a  summary  of  those  facts 
terms,  and  as  long  as  they  remain  in  the  employ  which  physical  scierwe  has  most  recently  set 
of  the  company,  may  receive  a  bonus  of  $5  a  year  forth  as  the  proud  results  of  the  newest,  the 
extra  for  each  share  after  the  first  five  years,  most  unbiased,  and  the  most  uncontrovertible 
Later  in  the  same  year  the  Maim  Edged  Tool  deductions  from  experiment  and  observation,  in 
Company  of  Lewiston,  Fa.,  annotmced  a  division  the  whole  world  of  material,  social,  and  political 
of  all  profits  above  8  per  cent  among  employees  phenomena. 

who  had  been  with  the  company  at  least  four  Progress  and  Poverty,  a  famous  work  by 

months,  m  proportion  to  their  eammgs.     This  Henry   George,    written    in    1877-9.    The    MS. 

plan  mvolved  a  "discoiinection  with  any  bbor  was  declined   by  publishers  till  the  author,  a 

organization  outside  their  own."  practical  printer,  had  the  plates  made,  and  it 

Consult:  Gilman,  'Industnal  Partnership  or  was    then    brought   out   in    1879.    The    author 

Profit   Sharing>    (1890) ;    'Profit   Sharing   Be-  seeks  in  this  work  to  solve  a  problem  and  pre- 

tween    Employer   and    Employee'    (i8gi);    <A  scribe  a  remedy.    The  problem  is :  «Why,  in  the 

Dividend    to    Ubor'     (1899);    Taylor,    'Profit  midst  of  a  marvelous  progress,  is  grinding  pov- 

Shanng  Between  Capital  and  Labor'    (1886);  erty  on  the  incwase?"    The  remedy  is  to  na- 

and  Wri^t,  'Profit  Sharing'  (j886).  tionalize  the   land,— make  it   public  prt^erty; 

Progreas,  the  advancement   of  the  world,  '^"'"8  *?'  *'«**!?'  '"  "^  '"  .'*'*  Possession  of 

moral,  mental,  and  material,  as  exhibited  in  his-  those  holding  it    but  confiscating  the  rent  and 

tory.     Physical  science,  which  has  so  recently  abolishing  aU  other  forms  of  taxation, 
demonstrated  the  gradual  improvement  of  ma-  ProgreaBion,  in  mathematics,  a  series  or 

terial  types  in  the  animal  and  vegeUble  world,  sequence  of  terms  such  that  each  quantity  bears 

has  compelled  metaphysical  speculation  to  con-  the  same  mathematical  relation  to  the  nreced- 

form  its  general  principles  to  the  axioms  formu-  ing.    This  relation  may  be  either  that  of  a  dif- 

lated  by  physical  observation  and  experiment,  terenee  or  of  a  ratio ;  tie  first  case  is  that  of  the 

The  result  of  science,  of  historical  inquiry,  of  arithmetical  pTogreMton,  the  second  that  of  the 

inductive  activity  in  every  area  of  investigation  geometrical  series. 

may    favor    neither    optimism    nor    pessimism.  In  an  arithmetical  series  each  term  is  derived 

They  have  brought  into  philosophy  a  third  term,  from  the  preceding  by  adding  to  it  a  constant, 

and  that  is  meliorism,  a  term  employed  to  de-  called  the  difference,  which  may  have  a  pins  sign 

note  a  doctrine  so  firmly  based  on  fact  that  or  a  minus  siga,  so  that  the  series  may  either 

none  can  controvert  it     Meliorism   embodies  increase  or  decrease.     In  the  accepted  notation 

the  truth  that  as  far  as  human  experience  and  of  the  arithmetical  progression,  a  is  the  first 

observation  can  extend  there  has  been  improve-  term,  n  the  number  of  terms,  d  the  difference, 

ment   in   things,   progress   in   the   universe,   ad-  and  I  the  last  term.     The  value  of  the  last  term 

vancement  in  the  world.     Pessimism  becomes  a  or  of  any    (the  »ith)   term  may  be  determined 

contradiction  in  terms;  for  the  physiciat  in  his  from  the  formula,  /— o +(«  — i)d    whieh   is 

laboratory,  the  historian  in  his  study,  the  sociolo-  merely  a  notational   statement  of   the  evident 

gist   in   his   inquiry   among   men,   declares   that  fact  that  the  coefficient  of  d  in  any  term  will  be 

things  have  been  once  worse  than  they  are  now,  less  by  one  than  the  number  of  term,  so  that  the 

and  that  from  the  flower  in  the  field  to  the  Mth  term  must  be  the  sum  o£  the  first  term  and 

beast  in  the  stall,  and  from  the  beast  in  the  stall  of  the  difference  taken   (n  — 1)   times.     Letting 

to  the  working  man,  the  ruler  and  the  general  s  stand  for  the  sum  of  n  terms  we  may  wnte 

condition  of  nations,  things  have  been  growing  in  ascending  or  descendmg  order: 

better.    The  lapse  of  centuries  shows  a  sensible  J  =  a+  (»+<*>  +  (o -I- zd)  -|- 

amelwration  in  the  lot  of  humanity.    The  slave  -|- (/— d) +^  or  *  =  !+ (i  — rf)  +  (i  — 2d)-l- 

has  been  enfranchised,  woman  has  been  railed -f  (a -i-d)  -t-o. 
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Adding  these  two  equations  we  get  the  equa- 
tion, a*=  (o+i)  +  (o+O  +  (o+ 0  +  .  ■  ■ 
+  (0  +  0 +  (0  +  0.  or  2i  =  nla  +  l).  it  be- 
ing evident  that  the  factor  (a  +  0  occurs  n 
times  in  the  second  term  of  the  preceding  equa- 
tion.    The  formula  for  the  sum  will  thai  be 

d=-^  (a  + 1).    Hence,  if  three  of  data  are  given 

as  to  an  arithmelical  series,  that  is,  three  of  a, 
d,  n,  I,  s,  the  fourth  {and  the  fifth,  usually)  can 
be  found  by  the  regular  processes  of  algebra. 
Moreover  the  arithmetical  mean  betweca  two 
numbers,  being  the  mid-term  in  a  series  in  which 
the  number  of  terms  is  odd,  will  be  one  half  the 
sum  of  the  two  numbers, 

A  geomelrital  progression  is  a  series  in  which 
each  successive  term  is  derived  from  the  preced- 
ing by  multiplying  it  by  a  constant,  called  the 
ratio,  which  may  be  less  or  greater  than  unity, 
so  that  the  series  may  decrease  or  increase,  or 
may  be  either  plus  or  minus,  so  that  the  terms 
may  be  either  similar  or  constantly  changing  in 
sign.  In  the  accepted  notation  of  the  geometri- 
cal progression,  a  is  the  first  term,  r  the  common 
ratio,  ( the  last  (or  nth)  term  and  s  the  sum  of 
the  series  of  n  terms.  The  formula  for  /,  the 
nth  term,  since  the  exponent  of  r  increases  by 
one  in  each  term  will  be  l  =  ar^~'- 

To  derive  the  formula  for  the  sum  of  « 
terms,  get  the  difference  of  the  two  self-evident 
equations, 

J^=a+(w  +  flf'+  ....  +aro— I,  and 

r*?=ar  +  or'+ +(»''    '  +0*". 

The  difEerence  is  rj— TS=;ai*— o,  or  (r— 1>  j=o 

<.(r»-0,     Tl~o 

(t«— ').  The fonDula then iaj=  .or— 

With  any  three  of  the  quantities  given  in  these 
two  formulas  the  other  two  may  be  derived  by 
the  use  of  quadratic  equations  (and  in  one  in- 
stance of  logarithms).  An  interesting  variation 
of  the  problem  of  the  summation  of  a  geometric 
series  is  to  find  the  value  of  a  repeating  decimal 
or  repetend;  as,  for  example,  to  find  the  value  of 
■54S4S4  ....  (or  .54).  Here  o=.54,  r=.OT,  and  n 
=  a.  Because  of  the  infinite  value  of  k,  the  value 
of  I  is  practically  zero ;  hence  in  the  formula  for 

rl—a, 
the  sum, ,  rl  becomes  negligible,  and  the 


formula  takes  the  form  — 


ing   the    values    above    we    have . 

.1— .01        .1 1 

A  harmomcal  progression  is  a  series  in  which 
the  reciprocals  of  (he  terms  form  an  arithmetical 
series.  Any  problem  relating  to  harmonica)  pro- 
gressions may  therefore  be  treated  as  problems 
in  arithmetical  progression  by  the  mere  inver- 
sion of  each  term.    See  Series. 

PfogreBsIves,  The.  The  term  "  Progress- 
ives." or  more  popnlarly,  "  Insurgents,"  was 
applied  originally  to  those  Republican  Congress- 
men who  contended  that  The  House  should 
itself  elect  the  Committee  on  Rules,  instead  of 
allowing  the  Speaker  to  appoint  the  committee. 
These  elTorts,  continued  through  several  years, 
were  finally  successful  on  17  March  1910,  when 
such  a  change  was  ordered  and  the  committee 
enlarged  from  five  to  ten  members. 


The  name  "  Progressives  "  then  aMumcd  new  I 

importance  and  was  applied  especially  to  mem- 
bers of  the  Republican  party  m  both  brvnches  I 
of  Congress  who  took  isaue  with  the  adminis- 
tration of  President  Taft  on  several  questions, 
notably  the  tari£F,  or  who  took  what  was  gen- 
erally considered  advanced  or  "  progressive " 
Kound  on  other  leading  public  measures.  They 
ve  therefore  added  to  their  repertoire  of 
policies  and  achievements,  and  been  considered 
sponsors  for,  or  at  least  leading  advocates  of, 
many  important  public  measures.  The  success 
of  the  Progressive  movement  not  only  almost 
reversed  the  political  control  of  Congress  in 
tlie  elections  of  1910,  but  paved  the  way  for  the 
formation  of  the  Progressive  Party  (q.v.)  in 
igi2,  and  largely  shaped  the  Democratic  plat- 
form in  the  same  year. 

Progressive  Party,  The.     A  new  political 

party  was  organized  at  a  national  convention 
held  at  Chicago,  111.,  5-7  August  1912,  and 
unanimously  placed  in  nomination  for  the 
presidency  and  vice-presidency  respectively, 
Theodore  Roosevelt,  of  New  York,  and  Hiram 
W.  Johnson,  of  Cahfornia.  The  objects  of  the 
Progressive  Party,  as  set  forth  in  the  incorpo- 
ration papers  issued  at  Albany,  N.  Y.,  on  31  July 
1912,  are  as  follows ;  "  To  promote  by  educa- 
tional means  and  political  action,  social  and 
industrial  justice  and  political  liberty  in  the 
State  and  Nation;  to  advocate  such  legislation 
and  administration  as  will  secure  to  the  people 
the  effective  control  of  all  of  the  agencies  of 
their  government ;  to  promote  such  legislation  as 
is  demanded  by  the  modem  industrial  revolution, 
and  which  will  secure  a  better  and  more  equi- 
table diffusion  of  prosperity;  and  to  take  such 
political  action  as  will  result  in  the  election  to 
public  office  of  candidates  who  are  in  accord 
with  the  policies  and  objects  of  the  organiza- 
tion; and  further,  to  unite  in  a  common  move- 
ment all  associations  and  organiiations  formed 
for  like  purposes  throughout  the  State  of  New 
York  and  the  United  States  of  America."  The 
preamble  of  the  platform  of  the  Progressive 
Party  states  that  ''^Tbe  conscience  of  the  people 
in  a  time  of  grave  National  problems  has  called 
into  being  a  new  part^,  born  of  the  Nation's 
awakened  sense  of  justice." 

The  Plalform.—'Thz  main  recommenda- 
tions of  the  platform  are  as  follows: 

Preferential  primaries,  direct  election  of 
United  States  Senators,  the  short  ballot,  the 
initiative,  referendum  and  recall. 

A  more  expeditious  method  of  amending  the 
Federal  Constitution. 

National  jurisdiction  on  those  problems 
which  have  expanded  beyond  reach  of  the  indi- 
vidual States. 

Social  and  industrial  jnstice  to  be  secured  by 
legislation  for  the  prevention  of  industrial  acci- 
dents, occupational  diseases,  overwork,  involun- 
tary tm  employment ;  the  prohibition  of  child 
labor;  the  minimum  wage  for  working  women, 
with  prohibition  of  night  work  for  women  and 
an  eight-hour  day  for  the  same  sei;  one  day's 
rest  in  seven  for  all  wage  workers;  the  abolition 
of  the  convict  contract  labor  system;  protection 
against  the  hazards  of  sickness,  irregular 
employment  and  old  age  through  a  system  of 
social  insurance;  the  organization  of  workers, 
men  and  vromen,  as  a  means  of  protecting  their 
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tion'i    hsme   lif«,    tbwar 

deliver  flur  eoiintiT  iMi-    

intETfKs.     All  Uwi  that,  under  the  i 
leg^lze  4ad  protect   t""-   '--^"     "- 


The  full 


The  appointment  of  diplomatic  and  consular 
officers  solely  with  a  Tiew  to  their  special  fitness 
and  worth. 

A  protective  tarifF  to  eqtutlice  conditions  of  f'™''°'' 
competition  between  the  United  States  and  ^^^ed 
foreign  countries,  both  for  the  farmer  and  «cegiji 
manufacturer,  and  which  shall  maintain  for  politics 
labor  an  adequate  standard  of  living;  itn  innne- 

diate  downward  revision;  a  non-partisan  scien-     ,.      „    ....  .  __  •  i.     u    "a      ' 

tific    Uriff    commission;    the    repeal    of    the    }*'^^  Prohibition  party  may  be  briefly  summar- 
Canadian  reciprocity  act. 

Full  and  immediate  inqiurf  into  the  high 
cost  of  living. 

The  improvement  of  the  tiational  currem^ 
system. 

Conservation  and  national  control  of  natural 


tbe   will   of   the   people   «nd 

igilMtioa, 

— DC,   or  mue  lae   Govcto- 

iJI-galtcn  gains,  «e  "  vicwuii  in 
■c!j  ■>  a  rtmrdy."  We  d«l>re 
tupprsuiom  of  the  ouiufiicdm, 
fOrUlioa,  and  tTinsportatian  oi 
beveiage  by  Federsl  and  SlaM 
1  mult  No  party  tlut  falls  tO 
lupport  of  the  people. 

The  causes  that  impelled  the  organization  of 

__._   prohibition  oartv  '      '    '  " 

LI    Wat.    Ihe   paVcy   o 

•icohi^ic  beveraoci  ia  the  Onited  Statu  fa 
ind  fH      ■  ■ 


Development   of  our   rivers,   especially  the 
Mississippi  and  its  tributaries. 

of  the   Panama   Canal    for   American 


jle  and  t'fd 

□(    greatly    increaseil    lEvenues 
waste  and  damage  of  the  war 

hcture   of  dist^ed   and    fermc 

sicTue   levy,   compriaiiiB  nearly    

dirtci  revenue  accruing  annually  to   ou. 
carried  with  it  the  nalioB'B  implied  and 


c  plausible 


befieflt,   free   from  control  of   American   rail'.    Logicail; 


foads,  "ind    American   coastwise    trade 

exempt  from  tolls. 

Public  ownership  of  the  natural  resources 

of  Alaska. 

Equal  suffrage  to  men  and  women.  SiSm't 

Limitation   of   campaign   contributions   and     (HaTHo 

Registration  of  lobbyists;  prohibition  of  ''ei?^?! 
Federal  appointees  from  "holding  office  in  state  The  9t 
or  national  political  organizations.  goverm 

Restriction  of  the  fKDwer  Of  the  courts.  S^the 

Eeslriction  as  to  injunctions  and  contempt  «»ioQn, 
proceedings  in  labor  disputes.  diipenai 

Establishment  of  a  Department  oi  Labor. 

The  reestablish  ment  of  the  Country  tiifi 
Commission. 

Revision  of  the  patent  law. 

Power  to  value  the  physical  property  of  nS- 
roads ;  abolition  of  the  Commerce  Court. 

Construction  of  national  highways;  extension  J^ui' 
of  the  rural  delivery  system.  Uw» 

A  graduated  Inheritance  tax,  and  ratification  ^' 
of  the  income  tax  amendment  to  the  Constitn-     "JJ^' 

Judicial  and  other  peaceful  means  for  set- 
tling international  differences;  an  international 
agreement  for  the  limitation  of  naval  forces. 

Protection  of  the  rights  of  American  citiieu- 
ship  at  home  and  abroad. 

Increased  care  of  our  immigrant  populatioa 

A  wise  and  just  policy  of  pensioning  Ameri- 
can soldiers. 

Creation  of  a  parcels  post 

Readjustment  of  tbe  business  methods  of  the 
national  government. 

'"  inst  worthless  investments. 


ocreaied   product 


■ndthe'cosi  ol  tbe  Ux  waB~'idded"ie 
•f  Ike  alcoholic  product,  and  waa  paid 
La  Ihd  era  uf  apecuiacioo  and  good  p 
folio  wing  the  war,  tbe  modern  saloon 


pledged  .«"»'- 
frigln^^p^S 

cnsvi^dered   bj  tbe 


itective  legiilati 


irinking. 

of   local 
0  apjjeai 


a.    Tke  orsaniiatlaii  of  th«  Hquer  trade  kielf   for 

offensive  and  defenaive  warfare  against  all  prohibitory 
lesillation  would  impel  the  formatioo  of  a  party  clearly 
opooied    to    Iluir    purposes.      Tbi>    trade    organiaaliat 


■nie    BreVeri'    Cong 


I    of    iWy 

"suia  IhVt  blcf^l- 
ir  iuriadictioD  found 
.uafly  imposdblg  to 
much  as  D>e  officeia 
let   the   willing   tools 


uld 


Prohibition  Par^,  a  political  party  in  the 
United  States,  organized  in  1869  for  the  secur- 
ing of  certain  reforms  in  government,  among 
which  the  prohibition  of  the  alcoholic  drink  traf- 
fic is  supremely  important.  The  a«itw(eof  the 
^arty  in  its  formation  and  in  its  repeated  dectarai- 
tions  upon  the  traffic  may  be  fairly  stated  in  the 
following  resolution  incorporated  into  its  Na- 
tional platform  of  1892 :  ^4  ,  ,^^^„„  „(  ,;^^  Grand  Lodge  of  the  Inde- 

(1)  The  liqur  Ir^e  la  a  foe  to  ctviliuitioD.  ifaa     pendent  Order  of  Good  Templars  held  at  Oa- 
riIU2.™J.  fs'^tK^ii;dd'"ofTh"1^«er'i..\o7ru^     «ep>.  N.  Y.,  2?  May  1869,  a  meeting  of  those 

potttiea,  premala  poierty  and  crime,  degrade  the   Na-      favonug  iDdepenOent  politKal  actlOO  waS  hdO, 


of   tne    traffic,   or   in   perianal   habit 
mqwaed  to  tfao  polky  of  prohibition. 

3.  Tbe  final  cauM  for  organiiing  a  Prohih 

I>eiaocTatic   partisg.      In   national   policy  nell 
d«]are  for  prohibitioii,  and  both  had  beca  arriigned  1 
complkity   witii   tbe  drink  tratBo.     Th*  law  of  iicenaa 

loriea  and  £n  the  District  of  Columbia,  alt  of  which 
were  under  dirFct  GongrewiODal  costrol  and  ■nset- 
■uinn.      The   ume    Federal   law   of  jMrmisaion    applied 

ibition.       By    the    law    of    inter- 
I  could  he  shipped  aiuier  certain 

;!?'_     _■  '  _ 

li*  conflict  of  'State  and  Federal"  auUiorilv  ia  dealing 
ith  the  drink  traffic,  and  a  fiialty  to  ruling  politwal 
irtiea  that  required  cheerful  and  lovaJ  acquiescencB 
I  both, a  national  policy  of  license  and  a  local  law  of 

iSeae'^diy  confmttird^  the'com'iilne  OTcrtbrow  of 
le  legaHied  drink  tralfic  in  ilite  and  natioti. 


ncKc,  H^m 


>y  Google 


PROHIBITIVB  DUTIES 


and  a  coaunittee  appointed  to  issue  a  cat)  for  a 
national  convention  to  organize  a  Prohibition 
party.  In  response  to  this  call,  nearly  soo  dele- 
gates from  ao  States  met  in  Farwell  Hall,  Chi- 
cago, I  Sept.  1869,  adopted  a  platform  of  prin- 
ciples, and  assunied  the  name  of  the  National 
Prohibition  Party.  The  first  national  nominat- 
ing convention  was  held  in  Columbus,  Ohio,  23 
Feb.  1872.  The  platform  declared  first  for  en- 
tire and  absolute  prohibition.  It  also  included 
decisive  declarations  on  the  questions  of  public 
service,  finance,  interstate  commerce,  tariff,  labor, 
education,  immigration,  and  favored  equal  suf- 
frage for  women.  Thus  in  the  inception  of  the 
parQf,  and  for  so  years  following  in  each  suc- 
ceeding nominating  convention,  there  was  a  full 
ptatform  of  principles  set  forth,  embodying  the 
part^  conviction  on  all  the  leading  and  ever  re- 
curnng  questions  of  national  issue.  In  the 
national  convention  held  at  Cincinnati  in  1893, 
a  determined  effort  was  made  on  the  part  of 
some  to  abandon  the  broad  platform,  or  at  least 
so  to  minimize  its  utterances  th?it  the  only  con- 
dition of  full  party  fellowship  required  should 
be  agreement  m  the  suppression  of  the  drink 
traffic.  Although  this  action  was  opposed  by  a 
strong  minority  of  the  convention,  the  advocates 
of  the  measure  won  a  substantial  victory  in  the 
adoption  of  the  15th  resolution  of  the  platfomi 
known  as  the  "dominant  issue  planjt'  which  de- 
clares as  follows : 

(1^)    Rccogniiing  and  dcdsring  tlutt  Prohibilion  of 
nationil  politics,  we  invite  to   full  ^irly  fellowsbip  all 


e  t£e  beat  welfare  of  □ 


itional    unity, 


This 


•etioo   of  all   of  our  pairiolic  dtlum  nntS  rack  np- 

preuion    ii   accomplulicil.     Tbe   urnacv  of   thU  caiue 

TkertfOTt.  be  \%  rc»tved.  chat  we  favor  the  i«il 
piohibitioa    by    stale    and    national    lefialation    of    the 

and  unile  all  tte  frieoda  of  probibitioa  Into  one  pony, 
and.   10  Older  to   accompliih  thii   end   we  deem   il   biit 

Ihe  chides  occasioned  by  prohibiciaa  and  the  wd'fat* 
of  Ihe  wDoie  people  aball  denuad. 

At  the  evening  and  closing  session  of  the  con- 
vention, nominations  were  made  as  follows : 
For  President,  Joshua  Levering  of  Maryland. 
For  Vice-President,  Hale  Johnson  of  Illinois. 
Prior  to  this  action,  the  'broad  gauge*  dele- 
gates withdrew  from  the  convention,  hdd  an  in- 
formal caucus,  and  repairing  to  Braun's  Hall, 
effected  a  new  organization  known  as  the 
'National*  party.  On  a  roll  call  of  member- 
ship, agg  representatives  from  27  States  re- 
sponded. A  broad  plalforai  was  adopted,  de- 
claring for  the  following  among  other  relonns 
named : 

Prohibition  of  the  drink  traffic;  equal  suf- 
frage; government  issue  of  all  money  with  free 
coinage,  and  government  ownership  and  Opera- 
ting of  "Railroads,  telegraphs  and  other  natural 
monopolies." 

In  candidates  the  convention  selected  for 
President,  Charles  R  Bentley  of  Nebraska,  and 
for  Vice-President,  James  H.  Southgate  of 
North  Carolina.  At  the  election  in  November 
the  National  Party  candidates  received  13,955 
votes.  The  subjoined  table  gives  the  names  of 
the  Presidential  candidates  of  the  Prohibition 
Party  from  its  beginning,  the  ^ear  In  which  they 


vas  the  entering  wedge  in  a 
party  division  which  culminated  four  years  later 
at  Pittsburg.  In  March  1895  twenty-one  mem- 
bers of  the  National  Committee  issued  an  ad- 
dress to  the  party,  protesting  against  the  utter- 
ances of  its  Executive  Committee  wherein  an 
apparent  effort  was  made  to  "abrogate,  or  at 
least  disparage,  some  planks  of  the  National 
platform,  and  to  create  the  impression  that  the 
party  does  not  consider  itself  pledged  in  political 
faith,  fealty,  and  effort  to  other  than  the  pro- 
hibition plank  of  its  declaration  of  principles 
made  at  Cincinnati  in  1892.' 

In  the  National  Convention  held  at  Pittsburg, 
Pa.,  in  May  1896,  the  contest  for  a  narrow  gauge 
platform  was  renewed.  The  Committee  on 
Platform  presented  both  majority  and  minority 
reports.  After  a  long  and  quite  acrimonious 
discussion  confined  mainly  to  the  proposed  suf- 
frage and  financial  clanks  of  the  platform,  and 
after  the  financial  plank  proposed  by  the  minor- 
ity had  been  rejected  by  the  Convention  in  a 
majority  of  40  out  of  a  full  total  vote  of  814 
votes  cast,  B  substitute  was  offered  for  the  whole 
platform,  reported  by  the  Resolutions  Commit- 
tee, and  was  upon  motion  adopted.  This  was 
known  as  the  "Single  Issue*  platform,  and  de- 
clared as  follows; 

The   Probibitioa   Party   In   national   coDvention   »• 

faclure,  eiportalion,    importation   and   aalc   of   aleoholic 
beveragei    baa    produced    such    cpmmercial,    industrial. 


9.7  J? 


ed    For    P«,ld.nt        l^id^T  ^ 

Jamei    Blaefc  John   Rossell  -  '— 

Gremjqay  Smtta    Gideon    T.    Slewan 
Thoniptoii 

1    DaniS^     .;, 

ihn   A.    Broola       349,945 
._,.    ^„.„    ^.j..,.  ..met   B.  Cranfill     a?o,8i3 

iBoS    7osliui    Levcrine      Hale  Johnson  ixa  753 

1900    Jobs    C.     Wwley    Henry    B.   Hetcdf  iinXta 
1004     Silm  C.  Swillow  George  W.  Canotl      i]8.SjS 

igoS    Eusene  W.  Chapin    Aaron  S.  Wotldni      isiMo 

The  "Sitigle  Issue'  platform  was  reaffirmed  in 
I9oo._    The   States  now   under  full  or  modified 

KroTubilory  law  are  Maine,  Iowa,  Kansas  and 
forth  Dakota.  In  South  Carolina  the  State 
regulates  the  sate  of  liquors  by  a  so-called  "Dis- 
pensary Law.*  In  Georgia,  Texas  and  other 
Southern  States,  under  the  provisions  of  'local 
options,"  many  counties  and  large  areas  of  ter- 
ntory_  are  under  local  prohibitory  law.  The 
same  is  also  true  in  limited  area  in  other  States 
north  and  west.  The  National  organ  of  the 
Prohibition  party  is  'The  New  Voice,'  publishetl 
in  Chicago.    See  also  Local  Option. 

Ch.mii.es  E.  Bentley, 
Presidential  Candidate,  t9g6. 
ProbfUtiTe  Dutiea,  the  taxes  or  system  of 
tariff  imposed  by  a  government  on  imported 
articles  for  the  protection  and  encouragement 
of  domestic  industries,  or  as  a  retaliatory- 
measure  in  the  case  of  a  nation  thus  discrim- 
inating against  the  productions  of  another,  or 
favoring  those  of  other  countries. 

Protective  duties  in  their  various  mutatiniB. 
present  problems  of  great  commercial  and  d  "" 
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ter  shape  of  the  iron  projectiles  increased  the 
accuracy  of  gun-fire,  while  Ihe  reduction  of  the 
"windage"  also  added  considerably  to  their  ve- 
locity. (See  Ordnance.)  Although  many  at- 
tempts were  made  to  perfect  a  breech -loading 


ical  importance,  affecting,  as  they  do,  the  value 
of  the  markets  of  one  country  in  regard  to  those 
of  another.  Of  the  four  great  commercial  coun- 
tries of  the  world,  the  United  States  at  present 
has  a  general  system  of  protective  duties  applied 
to  imports  without  discrimination  as  to  their 
origin ;  Germany  has  a  multiple  system  com- 
posed of  a  general  and  a  conventional  schedule; 
France  has  a  multiple  tariff  consisting  of  a 
maximum  schedule ;  while  Great  Britain  is 
practically  a  free-trading  country  without  pro- 

Xhese  taxes  are  enacted  hy  the  legislative 
branch  of  each  government,  and.  in  the  "general 
system"  as  employed  in  tht'  United  States,  rec- 
ognizes the  needs  of  the  home  country  solely, 
and  takes  account  of  foreign  commercial  rela- 
tions only,  when  the  latter  are  in  harmony  with 
home  interests.  The  system  in  use  in  Germany, 
that  of  "general*  and  "conventional"  duties, 
makes  a  distinction  between  goods  which  come 
from  different  nations  on  the  basis  of  mutual 
concessions  and  a  general  understanding,  usually 
ratified  by  treaties,  in  which  some  countries 
receive  the  'most  favored  nation"  or  "conven- 
tional dulies'  treatment,  while  to  others  not  so 
favored,  the  original  or  "general*  table  of  duties 
is  applied.  The  multiple  or  double-tariff  system 
of  maximum  and  minimum  impositions  also 
consists  in  having  two  rates  of  duties  for  most 
dutiable  articles.  In  its  application  the  maxi- 
mum rate  corresponds  to  the  "general"  table 
described  above,  while  the  minimum  rate  is  im- 
posed on  the  'most  favored  nations.'  The  dif- 
ference arises  from  the  double- tariff  system 
being  framed  by  the  legislature  of  a  country,  and 
not  by  international  treaty,  and  the  two  tables 
exhibit  the  exact  limits  m  which  to  negotiate 
commercial  treaties,  should  occasion  arise. 

The  agitation  against  heavy  protective  duties 
has  been  continuous,  and  led  to  the  appointment 
in  18S2  of  a  tariff  commission,  which  recom- 
mended important  revisions,  some  of  which  were 
embodied  m  the  act  of  1883.  The  McKinley 
tariff  act  was  passed  in  1890;  the  Wilson  act 
in  1894,  and  the  Dingley  act  in  1897.  The  ques- 
tion has  been  one  of  great  political  importance^ 
and  is  still  (1905)  claiming  the  attention  of 
Congress.  See  Free  Trade  ;  Protection  ; 
United  States  —  History  of  the  Tariff. 

ProjectileB  (from  Lat.  projeelore,  to  thrust 
forward;  Fr.  projeeicr,  to  project).  In  ita 
broadest  sense,  the  term  is  applicable  to  all 
objects  thrown  forward  for  any  purpose  what- 
soever, by  a  quick  impulse.  Specifically,  it  re- 
fers to  the  missiles  thrown  from  the  larger 
forms  of  ordnance ;  the  term  bullet  being  more 
applicable  to  those  fired  from  the  various  forms 
of  small-arms  such  as  muskets,  magazine  rifles 
and  pistols,  revolvers,  etc,  (See  Small-arms.) 
The  earliest  projectiles  used  as  weapons  in  war- 
fare were  the  arrows,  darts,  and  stones,  dis- 
charged by  the  various  forms  of  mediseval  ord- 
nance such  as  the  ballista  and  the  catapult. 
(See   ORnNANCE.)     In   the   14th    century,   when 

etm-powder  cannon  came   into   use,  the  arrows  Shrapnct.  Huiile-toxlina  Shell 

and   darts   were  entirely   superseded   by   stones,  (Studded  S5dl). 

which  continued   in  use.  to  a  greater  or  lesser 

extent,  during  several  succeeding  centuries,  al-  tended  the  attempts  to  perfect  rifled  guns,  so 
though  cast-iron  projectiles  were  introduced  for  that  the  use  of  smooth-bored  guns  and  spherical 
general  use  in  the  various  European  countries  projectiles  prevailed  up  to  the  middle  of  the  igth 
about  the  middle  of  the  isth  century.    The  bet-    century. 


ComtiiiuiiDn  Time  uid  PercDuton  F 
"~    "immn.     (c>   Sieel   1 
naune  cap.    i,e)  Shearing  wire 

dQtnfugal  bolt     (h)  Powdn  __...,__ ..     .  . 

per  detonator,     (k)   Fonder. 

type  of  cannon,  which  would  have  allowed  the 
use  of  still  closer-fitting  projectiles,  they  were 
practically  misuccesfful.    Similar  conditions  0l- 
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All  smooth-bored  ordnance  were  muzzle-load- 
ers.   Tbey  fired  solid  round-shot,  case,  coounon 

shell,  and  shrapnel  shell. 

Solid  round-shot  were  made  of  cast  iron  and 
were  used  against  the  masonry  of  fortification!, 
-wooden  shipping,  and  massed  troops.  In  naval 
battles  they  were  oiten  fired  red-hot,  being 
heated  in  special  ovens  before  insertion  in  the 
gun. 

Cote-shot  consisted  of  a  number  of  small 
iron  or  lead  balls  packed  in  metallic  cylinders. 
At  first,  they  were  used  in  a  form  called  "grape," 
and  consisted  of  a  number  of  balls  arranged 
around  a  central  rod  with  a  disk  fastened  at 
each  end  which  together  with  a  series  of  rings 
around  the  several  layers  of  hails,  held  them  in 
place.  The  whole  was  covered  by  a  canvas  bag. 
When  fired,  the  balls  were  broken  loose  in  the 
bore  of  the  gun  by  the  shock  of  discbarge,  but 
were  held  together  in  the  bag  for  some  little 
distance  before  final  dispersion.  Grepc  was  su- 
perseded by  "canister,"  invented  by  Gen.  Gribeau- 
val  of  the  French  army,  in  which  the  thin  metal- 
lic can  containing  the  balls  broke  up  after 
leaving  the  barrel,'  thus  imparting  to  the  smaller 


par^.  Thq'  are  one  of  the  moit  ioQwrtant 
classes  of  shell,  and  when  handled  by  skilful 
artilierists,  are  capable  of  producing  very  de- 
structive results.  A  shrapnel  shell  consists  of  a. 
hollow  steel  cylinder  with  walla  somewhat  thin- 
ner than  that  of  the  ordinary  shell.  It  is  filled 
with  a  number  of  lead  or  iron  balls,  and  a  small 
powder  charge  placed  either  in  the  front  or  rear 


shot,  at  the  moment  of  dispersion,  the  velocity 
of  the  projectile  as  a  unit. 

Common  shell  were  first  made  of  two  htrilow 
hemispheres  fastened  together  and  the  Interior 
completely  filled  with  gun-powder.  Thw  were 
burst  in  flight  by  time  fuses.  At  first,  the  fuse 
had  to  be  lighted  before  inserting  the  shell  in  the 
gun,  and  resulted  in  many  dangerous  premature 
explosions,  but  in  1747,  the  French  discovered 
that,  if  the  earth  tamping  around  the  shell  were 
omitted,  the  fuse  would  be  ignited  by  the  dis- 
charge. This  not  only  removed  the  great  danger 
of  shetl-fire,  but  expedited  loading,  and  increased 

Shrapnel,  perfected  hy  Gen.  Shrapnel  of  the 
British  army,  were  designed  for  smooth-bored 
ordnance,  but  their  use  has  been  extended  to 
rifled  guns.  They  were  used  by  the  British  with 
great  effect  during  the  Peninsular  war,  espe- 
cially at  the  capture  of  Saint  Sebastian,  31  Aug. 
1813,  when  the  raraparta  were  cleared  by  shrap- 
nel-fire over  the  heads  of  the  British  stornung 


fuses,  or  by  percussion  fuses.  In  the  fonner. 
ttie  shock  of  discharge  causes  a  small  plunder 
to  shear  a  retaining  pin  and  explode  a  cap  which 
ignites  a  time  train  at  such  a  point  that  it  will 
explode  the  bursting  charge  after  a  predeter- 
mined number  of  seconds.  Usually,  the  calcu- 
lated time  allows  the  shell  to  get  within  too  yards 
of  the  object,  when  the  balls  are  rdeased  t^  the 
trarsting  charge  and  continue  onward  in  the 
form  of  a  shower  with  the  velocity  of  the  pro- 
jectile before  bursting.  In  the  pereusaicMi  fuse, 
the  shock  of  discharge  causes  a  small  plunger 
to  break  loose  from  its  retaining  wire.  When 
the  shell  strikes,  the  plunger  is  thrown  forward 
against  a  cap  which  it  explodes,  and  thus  ig- 
nites the  bursting  charge  in  th«  shell.  Until 
the  earlier  part  of  the  igth  century,  explosive 
shell  had  been  fired  from  mortars  and  howitzers 
only,  but  in  1821,  Gen.  Paixhans  of  the  French 
army  strongly  advocated  their  use  in  long  gans. 
His  shell  guns,  the  'Paixhans,'  were  adopted  in 
the  French  navy  about  1824,  and  led  to  the 
creation  of  armor-clad  ships  which  in  turn  com- 
pelled the  development  of  the  rifled  gun.  (Sec 
Ordnance.)  At  first,  the  difliculty  of  construct- 
ing gas-tight  breech-mechanisms  caused  the  de- 
velopment of  muzzle-loading  rifles,  but  this  er- 
roneous system  of  construction  did  not  last 
longer  than  a  period  of  25  years  at  the  most, 
and  the  breech-loading  rifle  established  itself 
firmly  about  1875-80. 

RiAing. —  Rifling  was  applied  to  gtmi  tc  in- 
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PROJECTILES 

crease  the  accuracy  of  aim,  and  to  give  greater    the  windage  completely,  finally  kd  to  the  re- 
powers  of  penetration  to  the  projectiles  by  in-    moval  of  the  studs  and  ribs  altogether.    About 
creasing  their  velocity  without  lessening  their    this  time  the  construction  of  breech-loading  rifles 
weighL    In    the    muzzle- loading    smooth-bores    had  reached  such  a  stage  of  progress  that  con- 
the  ■windage"  not  only  impaired  the  accuracy,    siderations  relative  to  projectiles  were  directed 
but,  by  allowing  the  powder  ^  to  rush  past  the    into  an  entirely  different  chamiel.    In  breech- 
projectile,  reduced  the  velocity  of  its  delivery;    loaders  the  projectiles  are  thrust  into  the  gun 
from  behind,  therefore  they  could  be  used  slight- 
ly larger  than  the  bore,  provided  the  excess  was 
made  of  some  softer  metal  that  could  be  forced 
into  the  rifliog  grooves.     At  first  these  projectiles 
were  coated  with  lead  but  proved  quite  uiisatis- 
factory.     Subsequently  they  were  fitted  with  cop- 
per buids  around  the  base,  which,  being  slighUy 
larger   than    the    bore,    were    forced    into    the 
grooves  as  the  projectile  was  pushed  forward 
by  the  pressure,  and  not  only  took  up  the  rota- 
tion imparted  by  the  rifiing,  but  also  acted  as  an 
effectual  gas  cneck. 

Modem  Projectiles.— Tht  projectiles  ttsed  in 
modem  guns  are  common  shell,  armor-piercing 
shell,  shrapnel,  and  canister.  Exceptmg  the 
armor-pie  re  mg  shell,  all  of  them  are  practically 
the  same  as  those  already  described  under  cor- 
responding names.  The  first  armor-piercing 
shell  were  designed  by  Sir  W.  Palliser,  of  Eng- 
land, and  were  made  of  chilled  iron,  or  steel, 
with  ogival  shaped  heads,  a  form  combining 
strength  and  sharpness.  They  were  filled  with 
powder  introduced  through  a  bole  in  the  base, 
which  was  subsequently  closed  by  a  strong  screw- 
plug.  They  were  fitted  with  percussltn  fuses, 
arranged  to  explode  them  the  instant  after  im- 
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while  an  increase  in  the  weight  of  the  projectile 
could  have  been  obtained  only  by  an  increase 
of  calibre  with  a  consequent  loss  of  power.  (See 
OaDNANCE.)  In  the  muzzle-loading  rifle,  the 
rotation  imparted  to  the  projectile  eompietely 
eliminated  the  inaccuracy  of  aim  due  to  windage, 
and  by  allowing  the  use  of  elongated  projectiles, 
eitahled  an  increase  in  their  weight  without  an 
increase  of  calibre,  so  that  the  longer  and  rela- 
tively narrower  powder  chambers  concentrated 
the  gas  pressure  and  gave  greater  velocities. 
Muzzle- loading  projectiles,  however,  had  to  be 
pushed  into  the  gun  from  the  front  and  were 
necessarily  smaller  than  the  bore,  consequently, 
they  still  allowed  an  escape  of  gas  and  pre- 
vented the  maximum  effect  of  pressure.  The 
earlier  forms  were  provided  with  ribs  or  studs 
which  fitted  into  the  rifling  grooves,  but  as  the 
guns  increased  in  size,  the  great  strain  of  im- 
parting rotation  at  the  instant  of  starting  forced 
out  the  studs  and  wore  awa^  the  driving  edges 
of  the  grooves.  These  difficuhies  were  over- 
come by  substituting  the  system  of  ''increasing 
twist'  rifiing  for  that  of  the  "uniform  twist," 
but  did  not  obviate  the  shortcomings  due  to 
windage.  The  use  of  a  flanged  copper  disk  at- 
tached to  the  base  of  the  projectile,  which  ex- 
panded under  the  pressure  of  the  gan  and  cut  off 
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equal  to  five  per  cent  ot  their  own  weight,  and 
penetrate  armor  at  least  one  half  of  a  calibre 
in  thickness ;  they  are  used  without  caps. 
Armor-piercing  shell  are  made  of  chrome  steel, 
forged  and  ten^Kred,  and  are  designed  to  pene- 
trate any  thickness  of  iron  or  steel  armor, 
through  which  they  may  be  driven,  without  being 
broken  to  fragments  or  deformed  by  the  impact. 
They  are  fitted  with  percussion  fuses  which  are 
actuated  by  the  impact  and  explode  the  shell 
after  penetration.  Those  exceeding  six  inches  in 
calibre  are  not  loaded,  as  their  walls  are  too 
strong  to  be  burst  by  charges  of  ordinary  gun- 
powder. Various  kinds  of  high  explosives,  such 
as  gUD-eotton,  nitro- glycerine,  and  c«rtain  picric 
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PROJECTIVE  GEOMETRY —  PROJECTION 

acid  compounds,  much  stronger  than  any  from  the  Hale  rocket  which  is  kept  point-first  by  the 
of  gun-powder,  have  been  used  as  bursting  axial  rotation  imparted  to  the  cyhnder  by  a  three- 
charges  with  more  or  less  success,  but  the  ever  curved  shield  attached  to  its  base,  and  actuated 
present  danger  from  premature  explosions  due  by  the  pressure  of  the  gas  escaping  from  the 
to  the  shock  of  discharge,  has  probably  pre-  vents.  Signal  or  sky  rockets  are  small  paste- 
vented  the  general  adoption  of  any  of  them,  board  cylinders  wilh  cone-shaped  heads,  filled 
(See  Explosives.)  The  thickness  of  homo-  with  the  composition  which  generates  the  pro- 
geneous  iron  or  steel  armor  they  were  capable  pelling  gas;  a  small  bursting-charge  of  powder; 
of  penetrating  was  limited  only  to  their  striking  and  a  quantity  of  other  ingredients  which,  when 
velocity,  but  against  face-hardened  armor  they  the  rocket  bursts  at  its  highest  point  of  eleva- 
broke  mto  fragments,  or  were  flatlened  out  and  tion,  ignite  into  colored  stars  of  great  brilliancy, 
welded  to  the  plates.  It  was  discovered  that  the  and  visible  at  a  great  distance.  Life-saving  rock- 
old  compound  armor  could  be  easily  pierced  by  ets  are  employed  to  carry  a  line  over  a  wreck 
them  from  the  soft  side.  This  led  to  the  ex~  and  thus  establish  communication  between  the 
periment    of    fitting   soft-steel    caps    over    their     vessel  and  the  shore. 

points,  which  were  found  to  add  greatly  to  their  Bibliography. —  Special    information   on   pro- 

powers  of  penetration.  Armor-piercing  shell  are  jectiles  may  be  obtained  from:  Cooke,  'Text 
generally  about  three  and  a  half  calibres  in  Book  on  Ordnance  and  Gunnery' ;  Bruff,  'Ord- 
length,  and  weigh  about  one  half  of  the  cube  of  nance  and  Gunnery' ;  Ingersoll,  'Text  Book  on 
Ordnance  and  Gunnery' ;  'Journal  of  the  United 
States  Artillery' ;  'Proceedings  of  the  United 
SUtes  Naval  Institute'  ;  'Text  Book  on  Am- 
munition (British  War  Office).' 

W.  MOREY,  Jr, 
Consulting  Civil  Enginter. 
Projection.     (From  the  Latin  projicere,  to 
ihrow    forward).     In  its  general  sense,  the  term 
s^ifies  the  representation  of  the  form  of  a  given 
figure  upon  a  given  surface  by  means  of  a  pencil 
of  visual,  light,  or  other  rays,  in  such  a  manner, 
that   the   figure   in   llie   projection   corresponds 
point  by  point  to  the  given  figure.     For  example, 
shadows   are   the   projections    of   objects   upon 
different  surfaces  which  intercept  the  rays  of 
light  from  any  source,  not  already  intercepted 
by  the  objects  themselves.    They  represent  the 
most   elementary   forms   of   plane   projection*, 
and   while  corresptmding  in   general   outline   to 
the  objects  projected,  yet  differ  from  them   to 
a  greater  or  lesser  extent  according  to  the  dis- 
tance of  the  object  from  the  source  of  light, 
the  distance  of  the  plane  of  projection  from 
the  object,  the  angle  between  the  plane  of  pro- 
Hale  Rocket  jection  and  the  direction  of  the  rays  of  light, 
the  position   of  the  observer's   eye,   etc. 
the  calibre  (expressed  in  pounds).     (See  Naval       In    the    mathematical    construction    of    pro- 
Guns.)     The  projectiles  used  in  pneumatic  guns    jections,    however,    instead    of    a    sin|:le    plane 
form  a  class  by  themselves.     They  are  best  rep-     being    used    to    intercept    the    projectmg    rays, 
resented   by   those   discharged   by   the   Zalinski,    another   surface,   such   as   one   formed   by   two 
Sims-Dudley,   and   the   Gathmann    guns.     They    planes   at   right  angles   to  each   other,  is  taken 
were  designed  to  carry  large  quantities  of  gtm-    and   the    various    points    of   any   object,    plane, 
cotton,  nitro-glycerine,  or  other  high  explosives,    or  in  space  of  three  dimensions,  projected  to 
Each    Gathmann    shell   contained   at   least   one    that   surface   from   any  point  assumed   as  the 
quarter  of  a  ton  of  wet  gun-cotton,  and  under    center  of  the  projection, 
test  showed  great  destructive  powers  at  a  range       When  the  projection  shows  three  dimensions 
of  5,000  yards.     (See  Ordnance.)    Rockets  form    of  the  object  projected,  it  is  commonly  known 
still  another  class  of  projectiles  and  are  of  three    as  perspective,  the  mathematical  theory  of  which 
kinds  —  war   rockets,    signal    rockets,    and    life-    together  with  the  various  classes  of  such  pro- 
saving  rockets.    A  rocket  consists  of  a  paste-    jections  employed  in  mechanics  and  for  solving 
board  or  a  metallic  cylinder  containing  an  in-    the  problems  of  applied   mathematics,  will  be 
flammable    composition     which,     when     ignited,    found  under  the  title  Perspective,  in   this   En- 
generates  a  quantity  of  gas  of  sufiicient  power  to    cyclopaedia.     The  present  article  is  confined  to 
propel  it  forward.    War  rockets  appear  to  have    the    consideration    of   the    varidus    projections 
been  first  used  in  Oriental  countries,  and  prob-    used     in     connection     with     geographical     and 
ably  were  invented  by  the  Chinese.     They  were    geodetical   work   in   general,   and   to   their   em- 
mtroduced  in  the  British  service  by  Sir  W,  Con-    ployment  in  the  construction  of  maps  for  special 
greve,    about    1827,    who    made   them    of    iron    purposes. 

cylinders,  and  used  them  for  incendiary  pur-  In  geographical  and  geodetical  work,  pro- 
poses. Congreve  rockets  were  kept  point-first,  Jections  are  solely  used  for  representing  the 
as  they  were  driven  through  the  air,  by  sticks  spheriral  surface  of  the  earth  on  a  plane.  A 
fastened  to  their  bases  parallel  to  the  axis  of  the  suitable  introduction  to  this  particular  phase 
cylinder,  and  worked  on  the  principle  of  the  of  the  subject  is  given  under  the  title  "Map* 
feathers  of  an  arrow.    They  were  superseded  by    in  this  Encyclopaedia,  wherein  the  three  prin- 
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cipal  perspective  projections  of  the  sphere  — 
the  orthographic,  the  stereographic,  and  the 
gnamonic,  are  cterly  explained  and  illustrated. 
Of  these,  the  orthographic  and  the  stereographic 
arc  rarely  used  at  the  present  time  except  in 
the  construction  of  what  may  be  called  pictorial 
maps;  but,  the  gnomonic  and  several  of  its 
modifications  are  extensively  used  for  the  con- 
struction of  star  charts  in  general,  and  especially 
for  charts  showing  the  apparent  tracks  of 
shooting  stars  on  account  of  the  facility  in 
.dcterminincT  the  radiant  point,  the  great  circles 
on  the  celestial  sphere  appearing  as  straight 
lines  on  the  projection.  For  similar  reasons  it 
is  used  in  the  construction  of  sailing  charts 
showing  steamship  routes,  and  is  much  more 
satisfactory  for  this  purpose  than  Mercator's 
projection,  which  although  almost  universally 
used  for  nautical  charts,  is  specially  applicable 
for  those  used  by  sailing  ships. 

The  chief  value  of  the  perspective  projections 
lie  in  their  adaptability  for  representing  large 
areas  of  the  earths  surface.  Usually,  they 
represent  a  hemisphere ;  but,  by  the  employ- 
ment of  the  "globular"  or  "equidistant"  proj  eetion 
first  proposed  by  Lahire  in  1701,  and  subsequently 
modified  by  Lieut.  Col.  H.  James  of  the 
Ordnance  Survey  of  Great  Britain  and  Ireland, 
fully  two-thirds  of  the  sphere  can  be  shown 
within  the  boimding  circle.  This  is  accom- 
plished by  assuming  the  eye  above  the  sphere 
at  a  distance  equal  to  half  the  radius  and  per- 
pendicular over  the  center  of  the  plane  of  pre- 
lection. The  plane  of  projection  is  not  that 
of  a  great  circle,  but  is  parallel  to  it  and  re- 
moved from  it  nearer  to  the  eye  by  23  degrees. 

A  simple  and  easily  constructed  perspective 
projection  which  can  be  effectively  used  in 
representing  a  hemisphere  may  be  briefly  de- 
scribed as  follows:  Draw  a  circle  and  bisect  it 
1^  horizontal  and  vertical  diameters ;  divide  the 
circle  into  equal  parts  representing  degrees  of 
latitude ;  divide  the  vertical  diameter  into  a  cor- 
responding number  of  equal  parts;  and  divide 
the  horizontal  diameter  into  equal  parts  repre- 
senting degrees  of  longitude.  This  will  estab- 
lish three  points  in  every  parellel  of  latitude, 
i.e.  two  in  the  circumference  and  one  in  the 
vertical  diameter,  through  which  the  arc  of 
a  circle  may  be  drawn  representing  the  cor- 
responding parallel  of  latitude,  and  also  three 
points  in  every  meridian,  i.e.  one  at  eacb  pole 
and  one  in  the  horizontal  diameter  or  equator. 
through  which  the  arc  of  a  circle  may  be  drawn 
representing  a  meridian. 

The  general  method  of  constructing  developed 
projections  by  substituting  cylindrical  and  coni- 
cal surfaces  for  the  ordinary  plane  of  pro- 
jection, and  then  rolling  out  those  surfaces  in 
a  plane,  has  been  briefly  described  under  the 
title  *Maf^  in  this  Encyclopaedia;  but,  as  all 
modem  maps  representing  data  obtained  from 
precise  trignometrical  survejjs  are  based  upon 
some  form  of  developed  projection,  the  mathe- 
matical theory  and  the  practical  methods  of 
construction  of  such  will  receive  more  extended 
treatment  herein. 

The  basic  idea  of  developed  projections  re- 
sults in  two  well  defined  types  of  the  same  — 
(1)  those  employing  a  cylinder  tangent  to  the 
surface  of  the  sphere,  usually,  at  the  equator, 
and  (2)  those  employing  a  cone  tangent,  usu- 
ally, at   the   middle   parallel   of   latitude.     It   is 


obvious  that- various  projections  of  either  type 
may  be  obtained  by  varying  the  place  of  tan- 
gency  relatively  to  the  fundamental  circles  of 
the  sphere,  and  also  by  substituting  for  the 
tangent  cylinder,  or  cone,  an  intersecting 
cylinder  or  cone  conforming  to  the  condition, 
that  the  areas  of  the  spherical  zones  projected 
shall  bear  the  same  proportion  as  the  corres- 
ponding areas   on  the  sphere. 

The  various  projections  that  may  be  thus 
obtained  form  three  definite  groups —  (i)  those 
possessing  straight  meridians  and  parallels,  (z) 
those  of  mixed  systems  of  straight  and  curved 
meridians  and  parallels,  and  (3)  those  in  which 
both  meridians  and  parallels  appear  as  curved 

Of  the  first  group,  the  one  most  extensively 
used  is  Mercator's  projection.  It  was  devised 
to  satisfy  the  following  condition:  That  the 
loxodromic  curve  or  the  course  of  a  ship  on  the 
surface  of  the  sea,  under  a  constant  bearing 
or  intersecting  the  successive  meridians  at  the 
same  angle,  shall  appear  on  the  projection  as 
a  straight  line  having  the  same  angle  of  bearing 


with  respect  to  the  meridians  intersected  as 
that    of    the    loxodromic   curve. 

This  condition  is  realized  by  assuming  a 
cylinder  tangent  to  the  surface  of  the  earth 
along  the  equator,  with  its  axis  coincident  with 
the  axis  of  the  earth.  The  eye  is  assumed  at 
the  center  of  the  sphere,  and  the  various  points 
upon  the  surface  of  the  earth  are  projected  by 
the  visual  rays  upon  the  surface  of  the  cylinder, 
so  that,  when  the  cylinder  is  divided  along  a 
meridian  and  unrolled  upon  a  plane,  the 
meridians  appear  as  a  system  of  equidistant 
straight  lines  parallel  to  each  other  and  per- 
pendicular to  the  horizontal  line  representing 
the  equator,  and  the  parallels  of  latitude  appear 
as  a  system  of  straight  lines  parallel  to  the 
equator  and  intersecting  the  meridians  at  right 
angles,  thus  forming  a  system  of  rectangles 
the  widths  of  which  are  variable,  increasing 
from  the  the  equator  towards  the  poles  in  con- 
formity with  the  law  of  progression  required 
by  the  fundamental  condition  of  the  projection. 

The  formula  used  in  computing  a  table  of 
'meridional  parts*  or  the  'increased  latitudes' 
for  determining  the  distances  of  the  various 
parallels  of  projected  latitudes  from  the  equator, 
IS  obtained  as  follows :  (Modified  extract  from 
Projection  Tables  published  by  the  U.  S. 
Hydrographic  Office). 

Referring  to  Fig,  i,  let  (  c  be  an  element  of 
the  loxodromic  curve  between  two  consecutive 
meridians  m  e,  m'  e';  and  let  L  C  represent 
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die  corresponding  element  on  the  projection 
betweea  the  corresponding  meridians  M  E, 
M'  E'.  Let  ;  ^  and  L  P  be  taken  parallel  to 
the  corresponding  equatorial  elements  e  e'  and 
E  E'  between  the  same  meridians. 

Then,  the  condition  that  the  angles  of  bear- 
ing /  c  ;  and  L  C  P  shall  be  equal  requires  that 

C  P  _  LP 

c  P~'  I  P 

or  since  L  P  =  E  E'  =  e  «'  the  element  o 
terrestrial  equator,  it  is  necessary  that 

C  P_  ee 

c  P~l  P 
Hence,  putting  d  j  for  the  meridional  element 
c  p  of  the  terrestrial  spheroid,  d  m  for  the 
meridional  element  C  P  of  the  projection,  a 
for  the  equatorial  radius  of  the  earth,  and  r  for 
the  radius  of  the  parallel  represented  by  the 
element  I  p;  then,  on  account  of  the  proportion- 
aiitj  of  the  elemental  arc*  e  «.'  (  P.  to  their 
respective  radii  a,  r,  we  have  the  fundamental 
equation 


which  expresses  the  law  of  the  Mercator  pro- 

Theii.  if  L  be  the  latitiid  of  the  terrestrial 
parallel  n«der  consideration,  R  the  radius  of 
curvature  of  the  terrestrial  meridian  at  its 
point  of  intersection  with  the  parallel,  c  the 
compression  of  the  earth,  and  e  its  meridional 
eccentricity;  we  have  the  following  expression 
for  the  properties  of  r.  R,  and  e  of  the  terres- 
trial spheroid  considered  =«  '"  ""'«<'"■■'  nf 
revolution : 


-xr^i- 


•~L)i 


1  (1 

-<> 

(1-^ 

Sin-  L» 

=  V2C- 

c" 

Now,  since  the  radius  of  curvature  varies 
inversely  as  the  angle  between  consecutive 
normals,  the  element  of  the  terrestrial  meridian 
at  its  intersection  with  any  parallel  of  latitude 
is  equal  to  the  product  of  the  radius  of  cunra- 
:  and  the  element  of  latitude  at  that  point. 


<i*=R.  dU 


dnt  = 


For   this   integration,   multiplying   «*  in  the 
numerator  by  sin'  L  +  cos'  I,  we  have 


cosL 


a*"  cos  L  dL . 


again,  multiplying  the  numerator  and  denomma- 
tor  of  the  first  term  by  cos  L,  substituting 
1  —  sin'  L  for  cos'  L,  and  resolving  both  terms 
into  partial  fractions,  we  have  the  compression 


whence,  by  performing  the  integration  or  the 
limits  of  O  and  L,  we  find  for  the  length  of 
that  part  of  the  meridian  of  the  projection  in- 
cluded between  the  equator  and  the  parallel  of 
latitude  L,  the  expression 


i(f 


log  ~rz 


-  .kKT 


l-ointr 

in  which  the  logarithms  belontc  to  the  common 
system,  of  which  M  is  the  modulus. 
Substituting  for 

1  +  sin  L 

I  —  suTC 

its  trigonometrical  equivalent,  and  for 
t™.  1-t-lsinL 


ellipsoid    of 


for  the  element  of  the  projected  meridian,  or 
by  MibMitiiting  the  preceding  values  of  r  and 
R,  we  have 

a  O  —  ^t  rfL 
«»•  — (t_"r'sin'"i:)  cos  L- 

which  when  integrated  between  the  proper 
limits  givi  the  required  lentfth  of  anv  finite 
portion  of  the  projecled  or  c'lart  meridian  cor- 
responding to  the  meridional  arc  on  the  ter- 
restrial spheroid  within  the  same  limits. 


w='^i   tog  Un     (■^5*+-^J 

—  oC**  sin  L  +  J  **  sin*  L  +  i    »' sin"  L.) 

which  is  the  formula  required  for  contputinR 
the  ffleriodional  parts  for  the  terrestrial  spheroid. 

Thi.i  formula  consists  of  two  parts  —  the  first 
term  being  the  ordinary  formula  for  computing; 
meridional  parts  with  the  earth  regarded  as  a 
sphere,  while  the  second  term  consists  of  a 
scries  of  negative  terms,  and  represents  the 
correction  which  must  be  applied  for  the 
meridional  «centricity  of  the  eart*!  under  the 
hypothesis  that  it  is  an  ellipsoid  of  revolution. 

in  using  the  formula  to  compute  the  ac- 
companying table,  the  following  numerical 
values  with  their  respective  loearithms  have 
been  employed  for  the  sevemi  con^tnnts. 

The  equatorial  radius  is  expre'iipd  iti  minutes 
of  arc,  therefore,  the  unit  of  measure  of  the 
meridional  part  w  becomes  a  minute  of  the 
equator  or  a  geographical  mile. 

10800'  ,     , 

1—^      =3437-4677 log  3-5362739 

The  reciprocal  of  the  TrKwlnlus  of  tiie  com- 
mon logarithms, 

■^—  3.3025851  log  0.3632157 
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Bessel's  determination  of  the  compression, 
c=  15^^3S=<'«*3342773. .   -log  7-5341069 
The  meridioBal  eeeent«ci ^ -of  the  «arth,     ■ 
f  =:v  M— c'  =  o.o8i6g6a log  8.9122052 

The  vahies  o£  the  several  coeEcients  with 
their  logarithms  deduced  are  a«  follows: 

-^  =  79iS'70S5. lof   3.8984896 

ae'=     22'.9448 log    1.3606843 

\ae'~       0'.osiO473I Itw  8-7079734 

ioe'=:      o'.opi«Q442S. log  6.3105351 

On  account  of  the  rapid  convergence  of  the 
series  of  toeftcients  involving  the  eccentricity, 
two  ternw  are  gerterally  sufficient  for  practical 
use,  and  the  formula  becomes 

m  =  ?c)i5'70SS   tw:  tan      45°+         — 22'.J448 

sin  L  +  o'.osi0473i  sin'  L. 


mstm-^ 

isa- 

' 
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On  account  of  the  space  limitations,  the  table 
gives  the  meridional  parts  for  even  degrees  of 
latitude  only;  the  values  for  intermediate  min- 
utes or  seconds  of  arc  may  be  conipulfd  by  the 
formula. 

If  the  chart  for  which  the  projection  is  made 
includes  the  equator,  tli«  values  given  fnay  be 
measured  off  for  the  successive  degrees  of 
latitude  directly  from  the  equator;  but,  if  the 

Suator  ifi  not  included  in  the  map,  the  parallel* 
latitude  to  be  projected  should  be  successively 
measured  from  a  principal  parallej,  P^e£_erably 
the  lowest  parallel  drawn  uj: 
the  distance  of  any  parallel  I 


parallel  wilt  be  the  difference  of  the  values  given 
for  the  two  in  the  table. 

These  values,  given  in  minutes  of  arc,  may  be 
converted  into  their  equivalents  in  inches,  yards, 
meters,  etc.,  and  laid  off  on  the  projection  1^ 
meaAs  of  properly  divided  corresponding  scalMf 
proportionately  to  the  scale  adopted  for  the 
map,  or  the  values  given  may  be  laid  off  with- 
out previous  numerical  conversion,  by  means  of 
a  diagonal  scale  constructad  on  the  map. 

For  example  —  iuppose  a  Mercator  brojec- 
tion  is  required  to  embrace  the  coaste  of  Iceland, 
on  a  scale  of  i-inch  ^o  150  statute  miles. 
This  island  lies  between  lititudes  63°  and  67° 
north,  and  between  longitudes  IS  and  25° 
west  from  Greenwich.  The  projecfien  will  in- 
chide  four  degrees  of  latitude,  and  twelve  de-" 
grees  of  Ipngitude.  The  central  n)eridian  will 
correspond  to  longitude  19*  W.,  and  the  lowest 
parallel  will  correspond  to  latitude  65*  N.  Sfe 
Fig-  2. 

Draw  in  the  centre  of  the  sheet  a  vertical  - 
straight  line  A  B,  for  the  oentjal  meridian,  and 
near  the  bottom  of  the  msp  construct  very  care- 
fully a  horizontal  line  C  D,  at  riglit  anglej  to 
A  B,  for  the  parallel  of  63'  N.,  and  assume  it  . 
as  the  principal  parallel  of  the  map.  From  the 
table  obtain  the  value  4884'.46  for  lat.  63*,  and 
545z'.84  for  lat.  67*,  the  diperfflic'e  of  which  or 
i452'.84  — ii884'46^568'.34  the  value  of  the 
meridional  arc  inchided  between  tht  lowest  and 
the  highest  parallels  ot  latitude  of  the  map, 
for  which  one  m^ute  ot  arc  of  the  equator 
=3 1.012  statute  miles  is  taken  as  the  unit  of 
nieasuremtnt.  Converting  this  value  to.  its 
eqaivalenl  in  statute  oiiles  aod  redudas.it  to  ^ 
the  scale  of  the  map,  gives  s6^.3lS-^W  — 
9°-47;  9°47  X  69.77  staMUa  mil«B  (equivalent  to 
a  degree  of  longitude  on  the  equator)  — 66P.72 
statute  miles;  660.72-^  150  —  4-40  ifiches  or  the 
distance  of  the  parallel  ot  67  from  the :  pa- 
rallel of  (S3'  on  the  map,  on  a  scale  of  i-inch 
ia  150  statute  miles.  It  is  obvious  that  this 
measurement  may  ■  be  laid  off  on  the  map  by 
mean».of  any  4ca]e  divuted  to  the  dacimali  oL. 
an  inch,  and  the  distance  Of  each  of  the  «ther 
parallels  from  the  principal  may  he  obtained 
by  the  same  method  of  conversion  and  laid  off 
in- a  similar  mhnner;  but,  having  obtained  the 
vtlhie  4-^  inches  equal  to  the  vertical  extent  of 
the  map,  we  are  enabled  to  determine  a  con- 
stant multiplier  by  the  use  of  which  the  tabular 
.vahM»-tiwy  be-fcnd  off"  directly  by  meatls  of  a 
diagonal  stale  of !_  oiie  inch  without  previous 
numerical  conversion.  As  i'  of  arc  of  the 
equator  is  taken  as  the  unit  of  the  meridional 
arc,  t*  of  are  of  latittrfe  will  measure  4.40 
inches  ■*-sfi8'^3iS=^O-0or7  inches,  which  corre- 
sponds to  the  sqale  of  the  map  and  by  which  all 
the  values  obtaineA  ip»m  tnc  table  must  be 
multiplied  if  they  are  to  he  laid  off  on  the 
projection  bj  means  of  a  diagonal  scale  of  one 

The  distancesof  the  successive  parallels  from 
the  parallel  of  63°  tlws  obtained  are  as  follows: 
0.0077X  (5018.76— 4884. 46)  =  t. 03  in.  (64^) 
0.0677  X  (5iS7.98-4884-46)=3.u  in.  (65  > 
o.awX(S3<».St-4«|4  46)— 3-22  m.  (€6) 
o,oo77X  (545=  84  — 4884.46)  -^4  40  m.   (6?  > 

These  distances  may  now  be  laid  off  Upon  the 
centra!  meridian  from  its  interieMion  withthe  • 
principal  parallel  in  the  order  i,  3,  3,  4i  afcown 


dbyGoot^Ie 


PROJECTION 


on  Fig:  2,  and  through  the  points  thus  obtained 
straight  lines  may  be  drawn  parallel  to  the 
princip^  parallel,  and  corresponding  to  the  ter- 
restrial latitudes  of  64',  65°,  66°,  and  67°. 


The  second  group  of  projections,  those  hav- 
ing mixed  systems  of  straight  and  curved  meri- 
dians and  parallels,  includes  various  kinds  of 
"equal    surface"   and   "conic"   projections,   of 


Scale:  »ncH -150  Sial'.>tileo. 


On  ttib  map,  a  degree 
of  longitude  will  meas- 
ure 0.0077  inches  X6o= 
a46  inches,  and  the  dis- 
tances of  the  successive 
full  dtgrecs  oi  longitude 
east  and  west  of  the 
central  mrridian  will 
be  0.46.  0.93,  1.39.1-83, 
3.5t,  1.77  inches.  Lay 
oft  these  values  on  the 
lowest,  middle,  and  high- 
est parallels  of  latitude, 
east  and  west  from  the 
central  meridian,  in  the 
order  a,  b,  c,  d,  e,  f, 
and  through  the   points 

thus      obtained      draw  ^ 

straight  lioes  paraUel  to  ] 

the     central      meridian, 

and  corressonding  to  the  terrestrial  longitudes 
of  13°  14',  15°,  16°,  17°.  18°,  ig°,  zo",  21°, 
22°,  23°,  24°,  and  25',  west  from  Greenwich. 


which  tho ' '  simple  conic' ' 

is  the  most  valuable 
for  general  purposes. 
In  this  projection  it  is 
assumed  that  a  cone,  the 
apex  of  which  lies  in 
the  axis  (produced)  of 
the  sphere,  is  tangent 
to  the  surface  of  the 
Sphere  along  a  parallel 
of  latitude.  When  the 
surface  of  the  cone  is 
developed  on  a  plane, 
the  parallel  of  tangency 
becomes  an  arc  of  a  cir- 
cle, having  for  its  radius 
theslant  sideof  the  cone 
which  is  equal  to  the 
cotangent  of  the  lati- 
tude. A  part  of  this  de- 
veloped arc  of  a  circle,  of  sufficient  length  to 
include  the  desired  number  of  degrees  of  the 
proposed   map,  is  drawn   through  the  middle 


point  of  the  central  meridtan  and  forms  the 
middle  parallel  of  the  map.  The  central  meri- 
dian north  and  south  of  this  line  is  divided  into 
degrees  of  latitude  laid  off  according  to  scale 
proportional  10  their  true  lengths  on  the  sphere, 
and  parallels  qf  latitude  concentric  to  the  mid- 
dle parallel  are  drawn  through  the  several 
points  thus  obtained.  In  a  similar  manner,  the 
middle  parallel  is  divided  into  degrees  of  longi- 
tude east  and  west  of  the  central  meridian  and 
straight  lines  representing  meridians  are  drawn 
through  those  points  to  the  centre  from  which  the 
concentric  parallels  were  swept.  In  the  system 
of  co-ordinates  thus  established,  the  parallels 
and  meridians  intersect  each  other  at  right 
angles,  precisely  the  same  as  on  the  sphere,  and 
corresponding  infinitely  small  parts  on  the 
sphere  and  projection  are  similar  m  figure.  The 
lengths  of  the  degrees  on  the  central  meridian 
and  on  the  middle  parallel  are  proportionately 
the  same  as  those  on  the  sphere,  and  the  lengths 
of  the  degrees  on  all  the  other  meridian^  and 


portional  to  those  of  the  sphere. 

The  foregoing  brief  description  of  the  "  sim- 
ple conic"  projection  serves  to  illustrate  the 
employment  of  tangent  cones  in  the  construction 
of  developed  projections,  and  leads  the  way  to 
the  consideration  of  the  theory  of  those  of  the 
third  flroup.  in  which  both  meridians  and 
parallels  are  curved  lines;  approaching  much 
closer  to  the  actual  positions  on  the  earth's  sur- 
fac^  and  therefore  more  suitable  for  use  in 
the  construction  of  accurate  maps. 

Of  this  class,  one  of  the  most  useful  and 
extensively  used  is  that  devised  by  Bonne.  It 
is  sometimes  called  Flamsteed's  modified  pro- 
jection, but  the  latter  is  really  a  particular  case 
of  the  former,  Boruie's  projection  differs  from 
the  "  simple  conic  "  in  that  each  of  the  concen- 
-  trie  parallels  of  latitude  is  divided  into  degrees 
of  longitude,  the  lengths  of  which  are  propor- 
tional to  their  true  lengths  on  the  sphere,  and 
curved  meridians  are  drawn  through  each  cor- 
responding series  of  points.  The  central  meri- 
dian remains  a  straio-ht  line,  and  the  curvature 
of  the  arcs  of  the  successive  parallels  is  the 
same  as  that  of  the  middle  parallel,  the  radius 
of  which  is  equal  to  the  cotangent  of  the  cor- 
responding latitude,  Tbm,  all  the  meridians 
intersect  a  parallel  near  the  middle  parallel  at 
right  angles,  and  the  outlines  of  areas  on  the 
projection  are  very  nearly  similar  to  those  on 
the  sphere.  It  not  only  preserves  the  propor- 
tionate equality  of  the  areas  on  the  sphere  and 
projection,  but  permits  of  the  use  of  the  sants 
linear  scale  for  all  parts  of  maps  of  only  a 
few  degrees  in  extent  This  projection  was 
adopted  as  the  base  for  the  important  map  of 
France  constructed  by  the  Depot  de  la  Guerre, 
in  1803. 

The  step  from  the  simple  conic  to  the  Boone 
was  an  important  one;  but,  the  great  obliijuity, 
of  the  meridians  and  parallels  in  the  higher 
latitudes,  made  it  unsuitable  for  maps  of  large 
extent  and  led  to  the  invention  of  the  "poff- 
conic  "  projection,  which,  appears  to  have  been 
conceived  by  F,  R.  Hasler,  superintendent  of 
the  United  States  Coast  and  Geodetic  Survey, 
between  1816  and  1820.  It  was'  proposed  by 
hini  as  the  most  suitable  base  for  the  maps  of 
the  Atlantic  coast  of  the  United   States,  the 


great  length  of  which,  north  and  south,  to- 
gether with  its  direction  nearly  diagonal  to  the 
meridians  and  parallels,  made  it  subj  ect  to 
inadmissible  deviations  in  magnitude  and  figure 
upon  a  Bonne  projection. 

In  the  polyconic  projection,  it  is  assumed  that 
each  parallel  of  latitude  is  developed  upon  its 
own  cone,  the  vertex  of  which  is  on  the  axis 
of  the  sphere  at  its  intersection  with  the  tan- 
gent to  the  meridian  at  the  parallel.  Theo- 
retically, this  involves  the  employment  of  an 
infinite  number  of  tangent  cones,  and  the  inde- 
pendent development  of  an  infinite  number  of 
parallels  of  latitude.  This  has  die  effect  of 
increasing  the  lengths  of  the  successive  de- 
grees  of  latitudes  and  longitudes  as  their  dis- 
tances from  the  central  meridian  increases; 
but,  the  angles  at  which  the  meridians  inter- 
sect the  parallels,  over  the  entire  map,  very 
closely  approximate  to  right  angles,  thus  pre- 
serving a  close  similari^  between  the  fiffure 
on  the  projection  and  the  corresponding  fi^ 
ures  oa  the  sphere. 


Fw.  s. 

The  mathematical  theory  of  thb  projection 
may  be  briefly  stated  as  follows:  Referring 
to  Fig.  3,  the  equatorial  radius  being  a  the 
eccentricity  f,  and  the  latitude  L,  the  normal 
produced  to  the  minor  axis  is 


H  = 


</-<"sin*L)V 
the  radius  of  the  parallel 
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I  be  any  arc  of  (he  parallel  1 
.  I,   and    9   the   angle    whi  ' 
e  vertex  when  develofed 


y  =  rversin0  =  2rsiii'i  e=;irtanj'©. 
The  radiu*  of  curvature  ia  the  meridian  is 


Rm  = 


,  a~ 


=  N^ 


l—e* 


whence  tlje  length  of  a  degree  of  latitude  is 

3600  Rm  sin  I", 

and  that  of  a  degree  of  longitude  is 

-  3600  E^  sin  l". 

_  For  m»^  of  large  extent,  ao  a  small  scale. 
It  is  sufHciept  to  compute  r  En's  8,  x  and  jr. 
for  every  whole  degree,  but  for  those  of  small 
extent,  on  a  large  sCaJe,  a  more  detailed  pro- 
jection Ijecomes  necess^  and  these  values 
have  to  W  conipuled  to  evtify  minu|e  dr  frac- 

the  data  to  tie.  re; 
the   scale   3dop(e4- 

_To  majce  a  pl-oj&etidr  frenj  the  data  .fur- 
nished by  a  polyeonic- dtojeflion  (able,  draw 
a  straight  >crticai  Wn&  fcr  the  central  Meri- 
dian and,  fay  gff  thereoii  the  distance?  cor- 
responding to  tha.  intervals  between  tha  suc- 
cessive Istititflfts  r>quiredi  -.  and  thrQueh  the 
points  thus  obtained  drawl  (loi^finlaf  l&es-  at 
right  anftks  to  thcccnh-il-  meridia^y  These 
honzontaf  lines  wifl  ht  tdngeht  to,  the  devel- 
oped parallels. 

Now  suppose,  that  js  in  Jlie  case  of  the 
Mercator  projection  hpreiriWore  illustrated,  the 
polyconic  proieetioji.I«  required  to  embrace  the 
coast  -of  IcetSnd,  which  lies  between  lats. 
63°  and  67°  north,  and  between  lon^s.  13° 
and  2$"  West  from  Greenwich,  and  that  the 
scale  of  the  map  is  adop^qd  as  i-inch=^i50 
statute  miles. 

Referring  to  Fi^.  ^  insen«d-  under  Fig,  s, 
the  centi^l  meridian  of  the  map  wiU  corre- 
spoitd  -to  tangitude  191°  west,  and  the  middle 
ptrallet  will  corrEspofid  to  65°  north.  On  the 
central  meridian  lay  off  to  the  noTth  from  its 
intersection  with  the  middle  parallel,  according 
to  the  adopted  scale,  601,268  miles  for  latitude 
66°,  and  69.277  Blitea  for  latitude  ^°,  and  in 
a  similar  manner  Uy  off  to  ifie  south,  69.258 
miles  for  latitude  &4*,  and  60.248  miles  for 
latitude  63'.  Through  these  points  draw  hori- 
zontal lines  at  right  angles  to  the  central  merid- 


an^  .  .^^°  '^"^  of.  them  set  off  to  the  cut 
and  to  the  west  of  the  central  meridian  tbl 
values  of  *  given  m  the  Ubie  for  the  cori^ 
spending  parallels  of  latitude.  Through  the 
pomts  X.  x'.  x*.  etc,  thus  obtained,  di^  per! 
pendiculars  towards  the  pole,  and  on  them  Mt 
off  the  proper  tabular  values  of  y.  Through 
the  final  points  thus  obtamed,  draw  continuous 
curves  for  parallels  of  latitude  and  meridians. 

Space  limitations  in  this  Encyclopedia  make 
t  absolutely  impossible  to  insert  a  pol^onic 
table  computed  to  even  full  degrees  only,  and 

?„^  ^l'''7  A  i"^'"-"  ?-^  '  ^"''  y  ^°'  greater 
latitudina  and  longitudinal  intervaU  would  be 
more  or  less  useless  Tabks  of  this  kind  may 
he  readily  oblwned  from  the  U.  S.  Coast  «nd 

'°^„\^.''"'e*:t  comj^rison  of  the  two  projections. 
SiWio£ro/.Aj.~  For   further   informatuM  con- 
sult the  various  authorities  given  under  the  title 
Map  in  this  Encyclopedia. 

William  Morby,  Ja.,  C.  E , 
Consulting  Engineer,  Nnv  York  aty. 
ProjecHve  Geometry.    See  Geohexst,  Pure 
PsojEcrnfE. 

Prolapsus  Ani,  falling  of  the  anus.  See 
Rbctom. 

ProtapsuB.Uteri,  falling  of  the  womb.     See 

Proletariate,  pr6-!S-t§'rI-at,  a  general  term 
applied  to  those  Roman  citizens  who  stood 
ni  the  sixth  class,  possessing  less  than  r.Soo 
asBes,  or  nothing  at  all.  They  were  ever  after- 
ward distinguished  by  the  name  of  calrife  censi 
apparently  because  they  were  faxed  only  by  head. 
The  term  has  been  revived  in  modem  times  as 
a  designation  of  the  Iqwest  class  of  the  com- 
munity who  possess  no  capital ;  aud  is  frequently 
used  in  socialistic  literature, 
'  Proloc'utor,  in  the  Lower  House  of  the 
F.tiglish  Convocatioq,  a  member  chosen  by  the 
Tloitse,  and  presented  to  the  bishops  who  form. 
the  Upper  House  as  the  person  through  whom 
all  resolutions  wili  be  communicated  to  the 
Upper  House.  The  prolocutor  acts  as  chairman 
and  moderator  of  the  Lower  House.  ■ 
.  Prologue,  in  dramatic  poetry,  fi)  i„  the- 
Gredc  drama,  that  pari  of  a  tragedy  pnecediflg 
the  first  appearance  of  the  chorus,  (2)  In  the> 
Roman  and' English  drama,  an  address  to  the- 
audience  preceding  the  piece  itself  It  may  be 
either  in  prose  or  -verse,  add  is  usually  pro- 
nounced by  one  person.  Among  the  Romans, 
the  player  who  dtlivcred  this  address  was  called 
the  pr^legMs.  and  usually  considered  as  a  per- 
son of  the  drama.  Thus  in  the  'Amphilryon> 
of  Plautus  (■q,v,l  Mercury  appears  as  prologtis. 
Prologues  sometimes  relate  to  the  drama  itself, 
and  serve  to  explain  \o  the  audience  somfr 
circumstances  of  the  action,  sometimes  "o  the 
situation' in  tWiich  the  author  or  actor  stands 
to  the  pnbHc,  and  Sometimes  have  no  immediate 
connection  with  either  of  these  persons  or  sub- 
jects. Shakespeare  makes  use  of  the  prologtie, 
as  m  Henry  V,>  and  the  Restoration  dr?ma 
almost  invariably  employed  it.  It  long  since 
fell  mto  disuse,  but  is  occasionally  revived  for 
the  effect  of  quainlness. 
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1  the    Irawadi,   about    i6o  miles   from    Ran-  Promise,  Breach  of.     Sec  Breach. 

ground  on    which  it  is  boilt   ii   i.   .nbi«t  lo  f""'"  """'"» J"'^    '"?  '"f"*  ?,'  ""f 

innnition.  from  the  rivet.    It  h..  ■ilk-we.ving  »  '  J™,?,!','""-/''^,''!'*'  ",''  ¥,"1!  ■'"'"i 

md  other  Industrie.,  .nd  export,  .ilk,  riee,  eol-  '' "  »'«°''"''';.''''=?  "  '>  """'""W'  ''<«■  »™ 

,„„    .."      Tj Vev^.   ~,™^      /,\   -ri,=  ,<'o..j«*  person  to   another  by  endorsement  or  de  ivery, 

h.s'  an  are^off^i   ~.  mile\  ^nd  >  t>o?  ^  "^  '°   '^^^  '"  "^^  I«"y  "'^"B   it   the  le^l 

_             .  «       .  .                 ,            .  Scots;  they  are  of  ancient  origin  and  were  in 

PromMM  Sport,  I,  pro-mes  se  spo  zS  e,  an  ^se  by  the  Bomana.    Under  the  law,  generally, 

Italian  romance  by  Alessandro  Manzoni,  pub-  notes  are  assignable,  so  that  the  assignee  may 

lished   in   i8zs,  dealing  with   Milan  under  the  bring  an  action  thereon  in  his  own  name     The 

Spanish  rule  of  the  17th  century.     In  fidelity  to  usual    parties    to    a    promissory    not«    are    the 

life,  the  interest  of  its  principal  characters,  and  drawer,   the  payee   to   whom    it   is   drawn   and 

the    beauty    and    truth    of    its    descriptions,    it  the   endorser.     The   important    character'    ' 


stands  as  the  greatest  Italian  historical  romance,  a   negotiable   note   is  that   the  person   receiving 

and  Its  author  as  the  creator  of  a  school  of  it  does  so  for  value  and  without  notice  of  any 

historical  novelists.  Question  of  title  of  the  previous  hoUer.    Any- 

Promctbcua,    pro-me'thus,    in   Greek   my-  thing  on  the  fairc  of  a  note  sufficient  to  put  » 

thologj,  s<ni  of  lapetus  the  Titan  and  Clymene,  transferee    upon    inquiry,    subjects   him   to   any 

or  Themis   (according  to  i£schylus),  or  Asia  defenses  between  all  the  original  parties;  one 

(according  to  ApoUodorus).     He  is  the  legend-  taking   negoti^le   paper   that   is   overdue,   does 

ary   giver   of  fire   and   all    its   benefits   to   men.  so    under     like     conditions.      Possession     of    a 

Hesiod  and  jEschylus,  the  latter  of  whom  made  negotiable  note  which  is  payable  to  drawer,  or 

his  aiory  the  subject  of  a  trilogy  of  whicli  one  which   is   endorsed   in  blank,   or  to   the    holder 

tragedy,    'Prometficua   Bound,'    is   alone  extant  specially    is  presumed  to  be  legal   in  every  re- 

as  a  whole,  are  oor  chief  authority  |or  the  myth,  specL    A  note  lo  which  any   signature  is  at- 

conceming   Prometheus.     He   ia   represented  a«  tached,   through   which   the   holder   claims,   that 

the  brother  of  AtUs,  Menwtius,  and  Epimetbeus.  has  been  forg^ed,  ia  not  good.     The  holder  of 

According  to   ,^scl^lu3,   Prometlieus   took  part  a  note  can  bring  an  action  thereon,  except  that 

with   Ecus  against  his  brother  Titans  ana  by  >t  is  pajrable  to  another,  especially  a  note  en- 

his  craft  and  sage  counsel  rendered  Zeus  viclor,  dorsec  in  blank.    If  a  note  is  made  subject  to 

and  enabled  him  to  ascend   his  father's  throne,  any   conditions   as   to   demand   or   notice,   same 

Laterj  objecting  to  the  plan  of  Zeus  to'  destrcr?  must  be  first  complied  with  before  action  can 

mankmd  and  create  a  new  generation  Of  beings,  be  brought.    Protesting  of  a  note  is  the  declara- 

he  help.s  the  weak  race  of  mortals  by  stealing  tion  by  the  holder  against  any  loss  on  account 

fire  from  the  lightnings  of  Zeus  and   giving  it  of  non-payment;  its  object  is  to  eive  notice  to 

in  a  hollow  reed  to  men,  to  whom  it  had  been  the  endorsers  of  their  consequent  liability ;  such 

till  then  denied,   'In  revenge  Zeus  has  Prorae-  notice   ia   essential,   and    it   is    customary   that 

theus  chained  to  a  rock  in  the  Caucasus  by  protest   be    made    by   a    notary   public.    Many 

Hephxstus  and  his  helpers  Kratos  and  Bia,  and  important  subjects  in  relation  to  the  laws  gov- 

sends  a  vulture  to  tear  forever  at  his  vitals,  eming    promissory    notes    are    the    subject    of 

not   allowing  him  to  end   his   pain  by   death,  statutes,  whidi  differ  in   various  jurisdictions. 

Steadfastly  Prometheus  bears  Iris   doom;  aware  See     also     Indorseu^Kt;     Necotiable     FAper; 

that  in  time  Zeus  will  fall  by  the  hand  of  a  son  Note. 

bom  to  himself  and  Thetis,    Heracles  with  the  Pmtm'huek.    the    Americfin  ,  proaahorned 

consent  of  Zeus,  shys  the  vu  ture  and  rdeases  gp^tr^t^li^eiAmtilocapt*  omtricana),  one  o£ 

I^|ometheus,  who  returns  to  Olympus  and  there-  ,i,e  two  sole  living  representatives  on  the  Aweri- 

after  is  the  wise  counsellor  of  the  gods.     It  is  ^^  continent  of  the  Urge  series  of  Old  World 

It)  the  above  fortn  that  the  myth  has  been  most  antelopes  (Sow'Ar),  the  other  being  the  Rocky 

generally  accepted,  but  it  was  varied  in  many  Mountain  gwt  {OreamnQ,  mom*us),  which  is. 

ways  by  differnit  poets  and  philosophic  ^htet^  n,oro    nearly    a    true    antelope    thaa    a    goat. 

prefers       His     &eek     name,     meaning     ■Fore-  Although   almost    universally,  known   as    «ante- 

thought*  (that  of  his  brother  Epjmetheus    sig-  i^^j,   the   pronghom   differs  so  gready    from 

mfying  'Afterthought'),  makes   the   underlying  ^^^  (rue  antelopes  that   it  is  made  the  type  of 

allegory   apparent.      Prometheus,   asthe   friend  a  distinct  family  (^n(.W«(.WJa),  having  affini- 

of   men,   the    wise   helper   in   necessity,' and   m  ties  alike  with  the  giraffes,  deer,  and  goats.    The: 

sotne  interaretations  as  a  nAel  agamrt  unjust  horns,  whUe  resemhling  those  of  the  true  ante- 

authonty.has  been  much  referred  to Jn  liters-  1           ,„(,   ,he   Bovidi  generally   in    consisting 

*^''^v*?,-  '."  ?™e™  fimes  was  made  the  subject  ofa  bonc^ore  covered  by  a  homy- sheath,  differ 

of  Shelley's  <Prometheua  Unbound,'  and  of   he  f^om  those  of  all  Bovid*  in  the  presence  of  a 

fragment  of  a  tragedy  by  Goethe.    He  hag  also  short   anterior   spur    or    branch     Furthermore 

been  frequently  rgiresented  m  plastic  art     Con-  they  are  more  Z  less  densely  and  estenavely 

suit:    Wciske,  <Proffletheu8  und  sem  Mythen-  covered  with  hair,  thus   resembling  the  horns 

fcreist     (1842)  ;    HoUe,    »Die    I^ometheussage'  ^f  the  giraffe.    But  by  far  the  most  remarkable 

U8?9J.  peculiarity  of  these  boms  is  that  they  are  shed 

PrcMoise,  an  engagement  entered  into  by  annually  like  a  deer's  antlers.    So  skeptical  were 

one  person   to  perform  or  not  perform  some  zoologist;   as  to  the  possibility   of  3   hollow- 

particular  thing.    When  there  is  a  mutual  prom-  homed     ruminant    shedding    its    horns,    that, 

tse  between  two  parties  it  is  termed  a  contract,  although  the  fact  was  known  to  hunters  for 
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many  years,  and  had  been  repeatedly  reported.  Game  Hunting*  (New  York  1901)  and  'Tht 
it  was  not  until  1865  to  1868  that  the  truth  of  Deer  Family'  (New  York  1902). 
these  reports  became  fully  established.  The  Pro'noim,  a  part  of  speech  which  takes  the 
entire  horn  is  not  shed  as  in  the  case  of  deer,  place  of  the  noun,  to  avoid  too  frequent  repeti- 
but_  only_  the  horny  sheath,  the  bony  core  re-  [ion  of  the  noun.  It  diffeis  from  the  noun  in 
maining  intact  and  permanent,  and  its  epidermal  this,  that  whereas  the  noun  stands  always  for 
covering  immediately  beginmng  to  regenerate  gome  definite  object  or  concept  or  class  of  con- 
^  "IT'  ^'^''''-  cepts,  for  example,  Chicago,  man,  house,  the  pro- 
The  pronghom  is  about  three  feet  high  and  noun  may  stand  now  for  a  given  concept  or  class 
five  feet  long,  with  a  very  short  tail,  slender  of  concepts;  but  again  for  a  totally  different  one: 
legs,  pointed,  erect  ears,  and  extremely  large  thus  the  pronoun  has  no  fixed  denotation:  "It* 
eyes.  Two  important  charaeten sties  are  the  may  sUnd  for  "Chicago,"  or  "horse,"  or  "uni- 
absence  of  the  small  accessory  hoofs  from  both  verse."  A  usual  classification  of  pronouns  di- 
fore  and  hind  feet,  and  the  hairiness  of  the  end  vides  them  into  those  personal  (1,  thou,  he,  she, 
of  the  muzzle  except  along  a  narrow  median  it_  j„^  y^^^  they),  demonstrative  (the,  this, 
Ime.  The  color  is  a  variable  and  somewhat  that),  interrogative  (who?  which?  what?),  pos- 
mottled  brown,  with  a  chestnut  colored  mane  sessive  (ray,  thy,  his,  her,  hers,  its,  our,  ours. 
and  a  brilliant  white  rump  patch  or  so-called  your,  yours,  their,  theirs,  whose),  relative  (who, 
recognition  mark.  Both  sexes  have  horns;  but  whom,  which,  that),  and  indefinite  (any.  aught, 
those  of  the  female  and  young  are  smaller  and  some,  each,  every,  other,  etc.)  :  but  the  demon- 
simple.  Since  the  disappearance  of  the  bison,  stratives  and  the  indefinites  do  not,  as  a  rule, 
the  prongbuck  is  the  most  characteristic  rumi-  fall  under  the  definition  of  pronoun.  Worthy 
nant  animal  of  the  great  western  plains.  Al-  of  note  is  the  general  going  out  of  use  (at  least 
though  the  progress  of  settlement  has  much  in  polite  society  when  equals  address  equals) 
diminished  its  numbers  and  reduced  the  limits  in  all  modem  languages,  of  the  personal  pro- 
of its  range  both  easterly  and  westerly,  the  noun  (and  its  possessive)  of  the  second  person 
prongbuck  still  holds  its  own  over  an  area  ex-  singular,  thou,  thy,  thine,  and  the  substttiition 
tending  for  about  30  degrees  from  Saskatchewan  for  it  of  the  second  person  plural,  or  (in  Ger- 
on  the  north  to  the  Mexican  state  of  Zacatecas  man}  the  third  person  plural,  or  of  a  form 
on  the  south,  and  from  the  Dakotas  and  Kansas  signifying  'your  worship*  or  the  like, 
westward  through  the  Rocky  Mountains  and  Pronun"ciamcn'to,  in  Spanish-American 
in  the  CaKades  into  Oregon.  It  occurs  in  republics  a  proclamation  against  the  existing 
Anzona  aijd  at  a  few  pomts  in  California,  but  government,  intended  to  serve  as  a  signal  of 
IS  absent  from  large  areas  in  Colorado,  Utah,  revolt.  The  word  conlrepronunciamenlo,  that 
New  Mexico,  and  Arizona.  Prongbucks  hve  in  {.  counterproclaraalion,  also  occurs. 
^^«f  h';i!-J.  H^^"=SL^f"/  Z  'Lt\^'^^A''°:fZ  Pronunda'tioii,  the  act  of  nttering  words 
thrL«^^^.lTuf  ,L  r=r    h,?,  t  ^     M    ^  or  articulate  sounds  of  the  voice.     The  alpha- 

S%KTeXon"Ui^r";hic"h*  v.t  friz  •>«-  ^^T"'  "^.''-r'^  ^.  "P-?"  T'^ 

^e^anfdoe'f*:S^r^te'?o"'d'"nM,''>'Eit"'f;i!;^  "S^'ua^e^ 'rnd  ?f  "I'f'those  soun^wtch  itt 

pregnant  does  separate  to  drop  their  two  lawns    _  „    °  ■'         „   -..  _       _j  „  -n  i.    . : i 

fn  ^litude  and^he  oldbucJwander  into  the  l]T,^^i^.^^  ThU^^.^  li't^!  S^^ 
wooded  hills.  Their  natural  food  consists  al-  j^j,  iJ,guag,,  j^  nearly  perfwt  in  this  resject. 
most  entirely  of  grass,  though  grain,  apples,  in  Spanish  the  vowels  h^ve  each  one  qualit^  of 
etc.  will  be  eaten  in  captiviiy.  They  are  won-  ^^^^^ .  ;„  whatever  situation,  they  have  each  but 
derfully  aiert  animals,  with  keen  senses  and  so  ^^  ^^^  ^^^  ;  ^„^  ^  are  pronounced  re- 
timid  that  they  retreat  on  the  slightest  alarm,  ^pectively  as  a  in  father,  ei  in  rein,  ee  in  see,  o 
but  withal  BO  curious  that  they  soMi  pause  to  j^  tone,  and  00  in  moon.  The  consonants,  too. 
^ze  at  the  cause  of  their  alarm.  Their  speed  ^ave  only  one  sound,  except  that  before  the 
19  marvelous,  and  their  bounds  of  tremendo^  ^ovrds  a,  0  and  u,  and  before  consonants,  c  has 
extent,  but  their  power  of  endurance  is  not  the  sound  pf  k,  and  g  the  hard  sound  of  g  in  get ; 
great  and  they  never  leap  over  an  obstacle  of  ^i^  f^  rqpresent  special  sounds,  1  is  doubled 
any  height  They  may  be  ^  domesticated  with  (n^n^^  p^on.  I'yamo)  or  a  diacritical  mark  is 
comparative  ease  and  sometimes  breed  in  cap-  u^^d  (ano,  pron.  ahnyo).  Not  so  in  English, 
tivtty;  and  it  is  said  that  a  fence  of  only  Jq  English  each  of  the  vowel  and  consonant 
three  or  four  feet  high  IS  quite  sufficient  to  con-  gjgng  designates  various  sounds.  Thus  the 
fine  them.  Owing  to  the  excellence  of  their  ^owel  sign  a  denotes  at  least  six  different  vowel 
flesh,  though  it  is  rather  dry,  and  their  spW-  sounds;  e  at  least  four;  i  at  least  three;  o  (in- 
did  game  qualities,  they  are  much  sought  by  eluding  00)  .seven,  and  u  in  four;  often  they  are 
hunters.  The  methods  most  in  vogue  arc  giignt,  representing  no  sound.  Many  of  the  eon- 
coursing  with  grey  or  deer  hounds,  running  sonants,  too.  though  not  to.  the  same  extent  as 
with  relays  of  horses,  and  ;;;talkirig,  the  latter  the  vowels,  represent  each,  whether  singly  or 
especially  requiring  much  skill,  though  they  may  compounded,  two  or  more  different  sounds; 
be  hired  toward  the  concealed  hunter  by  an  examples:  cede,  call,  child,  machine,  ehemic 
appeal,  by  means  of  a  fluttering  colored  cloth  Other  consonants  which  stand  for  more  than 
or  handkerchief,  to  their  inordinate  curiosity,  one  sound  are  a  (sat,  has,  sure),  t  (tan,  (bin. 
The  Indians  hunted  them  by  stalking,  some-  thine,  nation),  n  (sin.  sing) ;  etc 
•"--s  dressed  in  the  skin  of  one  of  their  kind;  The  different  sounds  represented  by  the  vowel 


by  driving  them  into  brush  enclosures,  over  sign  a  ftre:  (i)  the  short  vowel  sound  wHch  it 
which  they  would  not  leap;  and  in  other  ways,  ofienest  represents:  it  is  heard  in  man,  cab;  this 
"        '-     ".'■-•  ■  —  -    -  ■■  English;  it  differs 

French,  and  consid- 

l.yCOOgIC 


Consult:' Caton.   'Antelope  and  Deer  of  Amer-     sound   is  almost  peculiar  to   English;   it  differs 
"-'   (Boiton  1881)  ;  Roosevelt,  'American  Big    slightly  from  the  short  a  of  French,  and  consid- 
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erably  from  the  short  a  of  German ;  Germans  as  Jn  rale.    In  the  United  States  the  u  Ifl  sucti 

who  are  beginning  to  learn  English  have  diS-  words  as  duty,  tuli^,  is  commonly  mi^ronounced 

culty  at   iirst   in   producing  this   English   vowel  as  dooty,  toolip,   instead  of  d'ynty,  t'yiilip ;  the 

sound  and  instead  of  man  say  men,  bet  instead  Irish  mispronunciatioa  of  such  words  is  jooty, 

of  hat.    {2)  The  long  sound  of  a  as  in  hate,  late;  tshoolip. 

its  sound  IS  that  represented  in. other  languages  In  the  pronunciation  of  various  consonants 
by  the  second  vowel  e;  in  German  and  other  English"is  peculiar,  or  differs  from  other  lan- 
languages  the  sound  of  the  word  bane  would  be  guages  m  sundry  respects;  for  example,  ch  in 
represented  by  ben  or  behn  or  ben,  etc.  (3)  English  words  is  equal  to  tsh  (chat),  or  to  sh 
The  sound  of  a  (however  represented — by  a,  (chivalry)  or  to  k  (chemism).  The  d  and  t  of 
or  ei,  or  ea,  etc.)— before  r  in  the  same  syllable,  English  are  pronounced  with  the  tip  of  the 
as  in  share,  bear.  A  vulgar  mispronunciation  tongue  touching  the  gums  well  above  Uie  teeth; 
of  such  words  is  shar,  bar;  in  Irish  pronuncia-  in  other  languages  the  contact  is  at  the  roots  of 
tion  the  a  in  share,  bear,  pear,  etc,  has  precisely  the  teeth.  The  th  in  thin  is  almost  peculiar  to 
the  same  sound  as  in  shape,  lane,  bane.  (4)  The  English,  but  the  same  sound  exists  in  Spanish; 
sound  of  a  in  father,  calm,  far :  this  is  usually  the  sound  of  th  in  thy,  that,  is  peculiar  to  Eng- 
styled  the  Italian  sound  of  a.  (5)  The  sound  of  Hsh.  In  Irish  pronunciation  the  sotmd  of  th  m 
a  in  ask,  branch,  pass,  differing  from  the  pro-  thank,  thousand,  is  produced  by  firm  contact  of 
nunciation  of  the  same  letter  in  at,  tan,  pan :  it  the_  end  of  the  tongue  with  the  teeth  and  forcibU 
is  the  short  sound  of  the  a  in  father.  In  Eng-  emission  of  the  breath.  In  the  Irish  pronuncia- 
land  and  New  England  the  distinction  is  made  lion  of  thy,  that,  there  is  also  contact  of  the 
between  the  sound  of  a  in  branch,  ask,  etc.,  and  tongue  with  the  teeth  and  gums, 
the  a  in  ban,  ran;  elsewhere  in  the  United  States  Prony.  pr6-ne,  Oupard  CUir  Fnujjoia 
It  IS  not  obsen-ed.  (6)  The  sound  of  a  m  all,  Marie  Riche,  Baron  de,  French  engineer:  b. 
warm,  talk,  is  peculiar  to  English;  it  is  much  Chamelet,  Rhone,  32  July  1755;  d.  Asniires, 
broader  than  a  in  Geni»n  words  aU,  fall  (7)  Seine,  38  July  1839;  He  received  his  technical 
The  sound  of  a  m  what,  wander,  is  peculiar  to  education  at  the  Ecole  des  Fonts  et  Chauss&s. 
English;  It  IS  represented  by  o  in  not.  gone,  etc.  As  aaaistant  to  the  civil  engineer  Perronet  he 
The  sounds  of  e  are  (i)  its  short  sound  as  m  was  employed  in  building  the  bridge  De  la  Con- 
net,  sent ;_  (3)  the  long  sound  as  in  obese,  mete,  corde  at  Paris,  and  the  restoration  of  the  hartwr 
green :  this  sound  is  represented  in  most  other  of  Dunkirk.  Made  head  of  the  board  of  sur- 
fanpuages  by  the  third  vowel  1 ;  (3)  the  sound  vey,  in  1791  he  superintended  the  construction 
which  It  has  m  vera,  rem :  in  other  laiwuages  of  new  trigonometrical  tables,  extended  to  25 
this  IS  the  primary  sound  of  this  vowel ;  (4)  the  decimal  places,  necessitated  by  the  establishment 
sound,  peculiar  to  English,  which  it  has  before  of  the  metric  system.  This  great  work  in  17 
the  letter  r  as  in  per,  confer.  I  hree  sounds  arc  ■volumes  is  preserved  in  manuscript  at  the  Obser^ 
represents  by  1;  namely:  (i)  the  short  sound  vatory  at  Paris.  In  1794  he  was  appointed  pro> 
as  n  pin,  bin;  (a)  the  correspondmg  long  sound  fessor  of  mathematics  at  the  polytechnic  school, 
as  m  marme:  thisis  the  regular  sound  of  1  in  and  in  1796  director  of  the  Ecole  des  Fonts  et 
other,  languages;  m  Enehsli  1  la  so  sounded  Chaussees.  Under  Napoleon  he  executed  ira- 
only  in  a  few  words;  (3)  the  long  sound  heard  provemenls  in  the  harbor  of  Genoa.  Ancona 
in  pine,  ride:  this  is  a  diphthong  and  equal  to  and  Venice,  and  in  the  navigation  of  the  Po. 
ei  or  81.  The  vowel  o  represents  the  following  He  wrote  several  works  of  a  technical  character 
sounds:  (i)  Its  primary  sound  in  English  and  connected  with  the  engineering  operations  of 
other  language^  as  in  ode,  lone;  (2)  a  short  which  he  had  charge, 
sound  peculiar  to  English,  as  in  not,  nod:  this  Proof  fin  lawl  See  Evmwice. 
M  not  the  o  of  ode  shortened;  the  shortened  o  ^°°\  *•'  !  7  ■  1  .T^^  .  «_  . 
of  ode  is  unknown  in  English ;  (3)  the  obscure  „  P""*-  Ontological,  or  Ontoloi^e«!  Proof, 
short  sound  (same  ai  that  of  u  in  but)  heard  in  =^  Ontology.^ 

other,  son,  done;  (4)  the  sound  heard  in  provcr  ,    Proof-reading,  ]n  fypography,  the  correc- 

move ;   this   is  the  long  vowel   u   of   German,  tioits  to  be  made  on  a  'prooP  of  printrd  matter 

Spanish,  etc,  and  the  ou  of  French;  (5)   the  are  marked  on  the  margin;  and  for.titis  purpose 

same  sound  diortened,  as  ia  wool,  bool^  took;  an  established  set  of  signs  is  used.    The  £o]jnw- 

(6)  a  sound  closely  resembling  that  of  a  in  all:  ing  specimen  of  a  proof  exhibits  the  appti^.atiar 

it  occurs  when  o  is  followed  by  r  in  the  «anie  of  most  of  these  signs: 
syllable,  as  in  order,  comer;  in  Irish  prohimda- 

tion  this  o  has  the  same  sound  as  a  in  all.    The  'To  rale  ttie  mOions  wWi  iuperU 

sounds  represented  by  u  are:  (i)  that  heard  in  mff,  to  inpote  lems  of  peace,  te      *  * 

rule,  rumor,  Lucifer :  here  it  is  equal  to  00  in  ^„  ,[«  bamblcd,  and  to  reush  tb«      •*! 

txioon,  and  it  represents  the  sound  of  u  in  Ger-  '^  ,       .    r^.     .    .  —       -         .k 

man,  Spanish,  Italian,  etc,  but  not  in  French;  P««^.  rerfgnmg  Ijio  othen  to  de-       »| 

(3)  the  corresponding  short  sound  heard  in  pu^  lofbe  iheooortMof  thehMTC»,MKl       *| 

bull;  .(3)   the  peculiar  sound  given  it  before  r  ^^  the  risiiic  «»:  thii,  to  Me 

in  the  same  syllable,  as  in  urge,  urn;  (4)  the  "F"™  ""  ™'^  "~»>  •""■  "<  •" 

4if>hthongaI  sound  that  n  has  in  union,  pure :  here  th*  wrfs  of  tlie  poet  of  the  jEneid       »  /bfir,, . 

u  IS  equal  to  yu  or  eu.    In  the  United  States  long  fat  dw  ^oitropbc  of  Anditaea  to 

u  after  1  has  alwaj:s  the  sound  of  00  in  oose:  p.^;^  ^  ^  g^,^  ^  regarded      •  J    : 

but  dictionanes  which  represent  the  pronuneia-  *■       ^"^              " 

tion  of  such  words 'BS  lurid,  luce,  in  England,  m  the  proper  prorhce  of  a  Rommi.       *S.etf$, 

give  to  the  u  the  same  value  it  has  in  cure,  that        <rfc-  aMt..  -r  Ai,  »nnU t.,^ 

H,    tho    diphthongal    sound     (I'yurid,    I'yuce),  The  genJo*  ctf  fte.  people  w»a  ««•        *e 

though  in  the  same  dictionaries  the  u  in  luna,  mwe  advene  to  the  calUv^tiwi  of  th»      'g 

lunary,  ludicrous,  otc,,  is  represented  the  same  p^rieal  KtaocM  Uuw  thal^lhc  Eoiv-      *^ 
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tlwJttfff  left  cxpciiittcoftJ  pTdlonpliy 

A&kui  ookmEM^  Tbe  elegul  liters-       *  O 
ttan  and  net^fiTticU  cpecufUlioDi     "  9 


"Mmffm 


I  diiphfed  to.  Ike 
,pncti<:aIicience«fAleKindrU.  i'Thb 
tepagmuice  of  the  Roman  minct  at 
boUB  Id  mthi  mitif I  aid  [Ayiks,^ 
Rrtendir^  from  tlie  Albnlic  lo  (be  atna^ 

IndiHiOtein, froa Noitbcn  Britaiii       * |  ** C 
to  the  catintcis  <X  tbe  NQe,  annilii- 
bied  in  ft  meanin  «U  pwe  icteaceB     **  Ur 
■I  tlw  conqoerai  OMtrkti  where  tl>^     " 
mJ  h>*-beeii pnrwwd.and ptohiMiej'    us 
atUntion  to  Ihcm  in  lbs    raodier^    M^ 

OUntg,  Indeed,  after  the  «(•  of 
Ptolemy,  ibe  tchool  In  connexion       *  Otfft 
mt^wMch  be  fleuililKd,  temaiMd 
incBililcbcejA^  I*     * 

to  A  wrong  letter.  After  eveiy  tnaric  of  cor- 
recLion  ■  line  {  ibDiild  be  drawn.  U  prevent  iu  beine 
amioanitd  mth  ur  oOmt  m  tbs  aure  line.  (i>  A 
i>0[d  or  letter  lo  be  tranipoaed.  Wbere  letter*  onlj 
■re  to  be  ItinspoUd,  it  il  better  to  ilrike  tbem  out, 
and  write  theiB  In  their  proiKr  leqiience  in  the  nmono, 
Khe  ■  corceEtion.  (j)  ^  apace  iMOMd.  Ttaii  oiirE  ia 
aUo  oaed  when  the  ipacing  la  uuufSei_ent  («)  A  »e?eQ 
or  qaadrant  aticking  up.  (s)  Alteration  of  ivpe.  One 
fine  )■  drawn  under  the  word  for  itatici,  two  lor  (kali. 
caRtam,  Ikrec  fa  CAPITALS.  (6)  Cumctioa  or 
iwMion  of  atona.  (7)  A  word  alrock  out.  Bod  after- 
Sard  approved  if  (Latin  titt,  "  lei  it  lUnd  "Y  (8)  A 
turned  fetter.  <o)  An  omiMion,  (lo)  A  letter  of  a 
wrong  font,  (ii)  A  word  or  lettsi  to  be  deleted.  Uti 
Alteration  of  Ogr.  (y)  A  new  paragiaph.  (14)  In- 
■ertion  of  a  elanse.      (tsJ  A  apace  to   be   ttmuvea  or 

or  Dneii  io  not  Stand  even.  fiBV  Matt  for  a  hyphen, 
(ig)  No  new  paragraph,  do)  The  nanner  in  -whiek 
tiie  appatTOphe,  .jirvencd.  conmaa,  tbe  atai,  and  other 
reterSice»,  and  mperior  or  "  cock-up''  Jetlera  ind  Hgurei 
■tB  marked. 

The  iiiMnediate  object  of  a  proof-reader  of 
coircctgr  is  to  observe  atid' mark  every_  error 
and  oversight  of  the  compositor,  with  a  view  tiJ 
make  the  printed  sheet  3  perfect  copy  of  the 
author's  manuscript-  This  is  on  the  supposition 
that  the  njanuscript  itself  is  quite  correct,  which 
is  seldom  the  caie;  ard  therefore  th«  duty  of  a 
good  reader  eKtends  to  seeing  that  ttier^  ar«  no 
inconsistencies  in  orthography,  punctuation,  ^b- 
brevations,  etc.,  and  in  many  cases  to  the  veri- 
fication »f  quotxtiom,  datei,  and  proper  ma/xs. 
Where  extensive  alterations,  omissioai,  or  addi- 
tions are  likely  lo  be  made  by  writer  or  editor, 
it  is  'more  convenient  to  take  Uie  proofe  on  long 
slips,  before  division  into  pages.  The  Rtddn;  of 
new  paragraphs,  or  the  Buppreision  of  those  in 
type,  should  b«  avoided  as  causing  trouble  and 

The  4^ty  of  securing  consistency  in  SfkUmg 
and  punctuation  is  especiairy  important  in  the 
case  of  works  on  which  several  writers  are  em- 
ployed, snch  «   newspapers  and  cyclopadias. 


The  corrector  has  also  to  direct  his  «ttentioii 

lo  the  numbering  of  the  pages;  to  tho  arrange- 
ment of  chapters,  paragraphs,  and  notes;  to  run- 
ning titles,  etc  It  is  part  of  his  business  to 
observe  the  mechanical  defects  of  the  wart— 
defective  1ypts,  turned  letters,  inequalities  of 
spacing  between  words,  sentences,  and  lines, 
crooked  lines,  and  to  secure  symmetry  in  verses, 
tables,  mathematical  operations,  and  such  like. 
In  almost  all  cases  two  proofs  are  taSen,  and  in 
difficult  works,  such  as  those  in  foreign  lan- 
guages, ^  tables,  etc.,  even  more.  Lastly  follows 
the  revision,  m  which  little  more  is  done  than 
seeing  that  the  compositor  has  made  all  the  cor- 
rections marked  on  the  last  proof.  It  is  usual 
for  the  writer  or  airthor  to  reserve  the  correc- 
tion of  the  Becond  proof  for  himselL  Tbe  work 
of  a  proof-reader  is  more  difficult  than  the 
uninitiated  would  believe.  It  requires  exten- 
sive and  varied  knowledge,  accurate  acquaint- 
ance with  the  art  of  typography,  and-,  above  all, 
a  peculiar  sharpness  01  ejje,  which,  without  los- 
ing the  sense  and  connection  of  the  whole,  takes 
in  at  the  same  time  each  separate  word  and 
letter.    See  Phintihg;  Typogkaphy. 

Propa^an'da,  a  shortened  name  for  the 
tongregaUo  ie  propaganda  Hde  (congregation 
for  propagating  the  faith),  foonded  by  Gregorr 
XV.  in  1623.  It  consbts  of  a  number  of  car- 
dinals with  tiie  cardinal  prefect  at  their  head, 
haa  a  secretary  and  five  subalterns  as  heads  of 
five  chief  departments,  and  a  vast  number  of 
mferioc  agents  or  wnplcryees.  It  ia  the  central 
missionary  association  cf  the  whole  Roman 
Catholic  Chnrcfa,  and  stqaenntends  and'  guides 
missionary  operations  in  all  parts  of  the  world. 
Connected  with  it  is  the  MliegiuM  itu  stmif^^ 
tium  dt  propaganda  Adt,  instituted  by  Uri>an 
Vin.  (i6a;)  for  the  education  of  mlsBionatiea, 
students  of  all  nationalities  being  here  received 
and  traand  and  maintained  free  of  expens*.  fMm 
the  age  of  14  years.  Converts  to  the  Ronan 
Catbolie  Church  who  have  oome  to  Some  sr» 
instructed  and  supported  by  its  foncl&;  Bi^iopa 
and' other,  clergy  who  have 'been  iniHhmaries 
arc  also  welcomed  and  supported  th«re:  The 
Roman  Propaganda  has  a  printlng^rsss,  oele^ 
brated  for  the  works  wblch  inue  i«Kn  iL  The 
efforts  of  the  propaganda  are  directM  partkn- 
larlyto  oountries  outsideof  Kniope.  AU  the  euth 
is  divided  by  it  into,  provinces.  In  dose  oon- 
nection  with  it  stand  a  nunsber  of  seminaries,  or 
colleges  for  missionaries  in  'varii 
inchiding  En^nd  and  Ireland. 

Propagation  of  At  Gospel,  SodeHes  for. 
Sec  MlSSTOHS,  FoBHCIT  Protestaht. 

Prc^ller.      See  ScseW'Propeller. 

PropcrduB,  prS-per'ahl-iis,  Sextua,  Latin 
poet :  b.  Assistum,  Umbria,  about  50  B.C. ;  d.  Rome- 
about  15  B.C.  He  is  ranked  as  the  greatest 
elegiac  poet  of  Rome.  He  was  deprived  of  his 
tetate  in  the  course  of  the  agragrian  confisca- 
tions and  reduced  to  comparative  indigence. 
Nevertheless  he  acquired  a  good  education  ai>4 
was  tn'ged  to  take  up  the  profession  of  advocate, 
but  seems  to  have  preferred  'devoting  his  ener- 
gies to  light  literature  and  affairs  of  the  heart, 
in  wbkh  his  love  for  the  woman  in  his  poems 
oalltd  ■Cynthia*  (her  real  name  ^ras  Hostta), 
finally  gained  the  ascendant  and  is  reflected  in 
miKh  of  his  best  writhw.  Pn^rtlns  nnmbered 
among  his  friends  VJrgil  and  Ovid  and  etigaged 
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PROPERTY  —  PROPOLIS 

the  patnmagc  of  Maecenas.  With  Horace  his  property  by  being  attached  to  fhe  soil.  Prop- 
relabons  do  not  appear  to  have  been  friendly.  «rty  is  frtquently  termed  a  chaltd,  a  term 
He  was  of  a  delicate  comtitution,  pale  and  thin  somewhat  more  extensive  than  goodt.  Chattels 
in  {Ktson  and  of  an  emotional  tenmerafflent  in  Are  divided  into  two  classes,  r«aL,  and  persooal, 
whidi  melancholy  seems  to  have  had  a  large  an  instance  of  the  former  being  limited  estate  in 
share  particularly  in  his  late  years.  It  is  said  o£  land,  and  an  instance  of  the  latter,  anv  movable 
him  that  he  was  very  careful  about  his  personal  proper^.  The  ownership  of  personal  property 
appearance,  almost  foppish  in  his  attention  to  includes  the  right  to  use  and  dispose  of  it  at 
dress  and  gait.  The  poems  of  Propertius  con-  will,  provided  such  disposition  is  consistent  with 
sist  of  a  collection  of  elegies  in  four  books,  the  rights  of  others  and  the  public  welfare, 
which,  however,  contain  many  gaps  and  have  Through  contract  one  may  become  a  limited  or 
been  in  some  instances  more  or  less  disfigured  qualified  owner  of  personal  property.  In  the 
by  corruptions.  They  are  in  their  outward  form  Uaited  States  ownership  of  property  and  tlie 
modeled  somewhat  after  the  manner  of  the  rights  connected  therewith  are  expressly  pro- 
Alexandrine  poets  Callimachns  and  Philetas.  He  tected  by  constitutional  provisions,  the  most 
excels  in  the  preientation  of  quiet  description  important  of  which  are  to  the  effect  that  pri- 
and  emotion,  "a  fine  and  almost  voluptuons  vate  property  shall  not  be  taken  for  public  use 
feeling  for  beanty  of  every  kind,  and  a  pleading  without  just  compensation,  and  that  no  person 
and  almost  melancholy  tenderness.*  English  shall  be  deprived  of  property  without  due  pro- 
translations  have  appeared  by  Palmer,  Paley,  cess  of  law ;  thus,  it  will  be  seen,  for  the  public 
and  Postgale.  "ITje  best  texts  are  those  by  welfare,  one  may  be  dispossessed  of  property  if 
Hertzbcrg  (tSM^S);  K«l  (1850);  and  Hat^t  duly  compensated.  Property  may  be  the  subject 
(1885).  of  legal  or  equitable  ownership;  legal  ownership 

vided  into  two  das.ei  -  ibsolSt.  Ind  qoalifirf;  ''"=  »    "Mha^     LjgJ   datiKjon   I.   dnwn 

the  loxma  is  that  »hidi  i,  OTt's  ow»  v,itlioot  !>«»">  f^f.  "1»  ^"S  wlueh  >.  merdy 

any   qnalilialioB  whattrer;   qnaliSed  proncrly  Ki"'?"^^     '"°?^'~'°'l'  .  .SSSl  ^.t 

toiaiS.  in  the  right  whidi  one  ni«,  hate  in  it,  M'  »<  "='«'«f  (iv),  or  a  prooisaory  Me 

bnt  whid.   rijhl   ia   loat   when   pbaaetaion    or  (ay)-,  PioperBr  may  he  acQu.red  by  accea>»n, 

doniioiol  ceasaa,— audi   ior  inatanee  aa   wild  whidi  i.  lie  ngtttt  aU  that  one  a  propeity  pro- 

animala    One  in  possesion  of  gooda  on  whidt  onceB,  and  a  diatmct  property  right  belongs  to 

he  has  a  hen.  though  not  the  owner,  has  a  authors   and  hiventors  to  the  exclusive  profit 

Qiudituid  ptuperty   in  theai.   while   the   owner  o*  ^'  productiona,  which  may  be  protected 

baa  the  absolute  property.     Personal  property  ftrowb  tlie  patent  or  copyright   (qq.v )    laws 

may  be  in  possession  or  in  action;  the  former  To  this  dass  of  property  alao  Wongs  the  right 

beiig  tangible  objects,  and  the  latter  eonsUla  of  "f  one  to  the  exclusive  use  of  a  Iradeinarl.    A 

a  legJ  right,— such  as  the  right  to  sue.    Prop-  person  who  by  force  or  fraud  unlawfully  takes 

erty  la  lost  through  the  act  of  the  owner  convey-  possession  of  the  personal  properij  bdongmg 

ing  or  alienating  it,  which  can  be  done  if  the  to  another,  or  if  after  ohteining  possession  of 

legal  capadty  to  make  a  contract  exists,  by  aV  su^h  property  unlawfully  detains  it.  can  be  eonj- 

soTutely  abandoning  the  title,  or  by  the  operation  pdled  to  return,  the  iJimgs  Uken.  or  detained, 

of  law,  as  a  forced  sale,  to  complete  the  ful-  and  to  pay  damages  for  the  loss  sustamed,  or 

fitment  of  an  obligation;  by  confiscation,  pre-  money  for  the  value  thereof.     There  is  also  a 

scription,  capture  by  public  enemy;  or  property  criminal    Iiabdity  fixed   by   statute    relating   to 

ma,  be  lost  by  the  act  of  God.  as  in  the  death  personal  property,  the  more  nnportant  of  which 

of  an  animal,  or  by  destruction  through  natutal  are  forgery,  embezalement  theft,  robbery  and 

causes.    Some  dasses  of  property  are  described  receiving   stolen   goods, 

as  mixed  property,  that  is.  not  altogether  real.  Property  Tax.      See  Taxatiom. 

or  personal    tut  compoaed  of  both,— such  for  p,™],,,.?.     See  On.  TistamHiT. 

example  as  heirlooms  or  monuments.     In  many  .^.wput..,.      j       v". 

jurisdictions   of   the  United   States   what  con-  Prophet,    or    Soothaayer,    an    insect,    the 

stitutes  personal  property  is  defined  by  statute,  praying  mantis.     See  Mantis. 

The    most    important  distinction   between    real  Propheta.     See  Old  Tkstambst. 

and   personal    property   is    the    fact   that   real  _       .„  ,^.        ^l        .        _            t  ....Lin.. 

ptopert^  is  generally  immovable,  including  land  PropiUa  hoii,  the  act  or  means  of  making 

STSythinglhat  is  physically  attadied  or  afiixed  propitions  or  favorable.     It  i.   a   Biblical  and 

to  it,  and  attain  thmgs  that  may  ordinarily  be  S"'"!;"'  term  applying  especially  to  Chnst  a„d 

resided  aa  real  property,  are  uider  some  cir-  ?» 'l"'\  -^T'  J"'"!..'';  ""  ?>  »»■■  . "',  <*•■ 

eSiatances  deemed  to  be  personal  property-  ...Christ    is  the  propitiation  for  our  sins  •    TJe 

such  for  example  a.  the  buildings  placed  on  the  «■<!  "'  •"  "■=  ■ac'ifi«s.  prescribed  m  the  OU 

land  of  anotbo  under  an  agremeiit  to  remove  Testament  was  to  ohtam  propitiation,  to  pro- 

tbem,  growing  crops,  trees,  or  minerals  in  the  P'"ate  an  offended  Creator.    See  Atonement. 

earth.      Personal    property    may    become    real  Prop'olis.     See  Bee-k 
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PROPONTIS  — PROROGATION  OF  PARLIAUENT 

Propon'tu.    See  Maxuora,  Sea  of. 

_  .  ,.        ,       .  division,- 

Proportion,  an  equality  of  ratios;  a  series  _      .      .      _ 

in  which  the  first  of  any  even  number  of  terms  (2)  by  the  equation  liT  (3)  ). 
bears  the  same  mathematKj.1  relation  to  the  sec-  Proportional  Representation,  in  politics,  a 

ond  term  as  each  other  odd-numbered  term  does  system    of    represenuiion    by    which    political 
^1,  ^  even-nombered  term  which  immediately         tig,  ^,^  represented  according  to  theu^^num- 

fo!lows:thus4.i2;5,i5;6,i8{or4:i2=S.:i5  gets,  and  not  in  such  a  manner  as  that  the 

—6:18,  or  4:i2::5:iS::6:i8,  these  forms  being  ^jority    elects  all   the    representatives.     Two 

read    4  is  to  12  as  5  is  to  15  as  bis  to  18."  etc)  p^ias    in   particular    for    securing   proportional 

is  a  geometrical  proportion.    The  defimtion  given  representatloii  have  been  tried,  the   one  being 

above  using  the  words  "same  mathematical  re-  ],y  providing  that  voters  shall  only  vote  for  a 

lation"    shows    diat  there   may   be   other   than  proportion  of  the  representatives,  say  two  out  of 

geometncai  proportions,  in  which  the  relation  is  three,   or   half  when   the   number   is   even ;   the 

the   fundamental  one   of  multiplication    (or   di-  other  being  to  give  each  elector  a  vote  for  every 

vision).     The  fundamental   relation  of  addition  one  of  the  representatives  and  let  them  give  their 

(or  subtraction)^  also  gives  rise  to  a  proportion,  votes  as  th^  please.     In  1900  Belgium  adopted 

the  so-called  arithmelical  proportion ;  thus  4,  5;  a  system  of  proportional  representation,  and  a 

7.  9;  11.  14,  or,  generalizing,  a,  a-i-di  b,  b4-d;  similar  method  of  election  is  in  operation  in 

c,  c  -(-  d,  are  in  arithmetical  proportion  as  each  some  Swiss  cantons. 

odd-numbered  term  is  related  to  its  correspond-  PropoKtion,   (i)   in   mathematics,   a   state- 

mg  even-numbered   term   by  the   difference   3-  ment  in   terms   of   something  proposed   to  be 

The  distinction  between  geometrical  and  anth-  proved  or  done.     (2)   In  grammar,  a  sentence, 

nietical    is    here    the    same    as    in   progressions  or  part  of  one,  consisting  of  a  subject,  a  predi- 

(q.v.),  and  the  proportion  la  merely  a  special  cate,  and  copula.     {3)   In  logic,  a  sentence,  or 

case  of  progression.    It  is  perfectly  obvious  that  part  of  a  sentence,  afRrming  or  denying  a  con- 

the  concept  of  the  proportion  may  be  applied  nection  between  the  terms;  limited  to  express 

elsewhere,  the   relation  for  example  being  not  assertions    rather    than    extended    to    questions 

that  of  multiplication  (or  division)  nor  that  of  and   commands.     Logical   propositions   are  di- 

subtraction  (or  addition),  but  that  of  evolution  vided:  First,  as  to  substance,   into  categorical 

(or  involution)  ;  thus  4,  16;  5.  25;  11,  I2J,  is  a  and  hypothetical;  secondly,  according  to  quality, 

series  in  which  the  analogy  between  terms  1  and  into  affirmative  and  negative;  and  thirdly,  ac- 

2,  holds  in  the  case  of  terms  3  and  4.  as  well  as  cording  to  quantity,  into  universal  and  particu- 

terms  5  and  6,  the  relatbn  being  that  of  the  Jar.     (4)  In  poetry,  the  first  part  of  a  poem,  in 

root  to  the  square.    But  this  general  concept  of  which  the  author  states  the  subject  or  matter  of 

the  proportion  or  analt^ous  relation  finds  small  it      (s)    In    rhetoric,    that    which    b   proposed, 

place   in  mathematics,   even  the  most  modem  offered,  or  af&rmcd,   as  the  subject  Of  a  dis- 

theory  being  little  fresher  than  Euclid's  Fifth  course  or  discussion. 
Book,  which  was  derived  in  part  from  Pythag-  Propne'tor.      See  PaocoNSOl. 

jcal   treatment   which   came   into   vogue   m    the  „,„„„   „„  m_„  v^-i,   m..,,  t.»«.  a^A  th.  r-.,™. 

Middle  Ages;  Euclid's  method  is  concerned  with  !^^' h%S%n^X^^,  ^^^^J^ ^T 

lines,  instead  of  numbers.     To  all  intetiu  and  ^^^^    remained    such    until    the    time    of    tte 

purposes  the  modern   method  like  Euclid  _s   is  R<,^oiutbn.      In    proprietary   governments,   the 

concerned  merely  with  geometrical  proportions  proprietor  appointed  the  governor,  and  in  geft- 

In  a  geometrical  proper tron  the  odd-numbered  J^al  performed  all  those   acts  of   government 

terms  are  called  the  antecedents,  the  even  the  ^hjch  in  royal  governments  were  performed  by 

consequents;  the  first  and  fourth  terms  the  ex-  the  crown.    The  laws  of  Pennsylvania  and  Dela- 

tremes,  the  second  and  third,  the  means.     A  ^^are  were  subject  to  the  supervision  and  control 

mean  proportion  has  the  second  and  third  terms  o£  the  crown;  those  of  Maryland  were  not 
identical  as  a  :  h  =  b  :  c,  which  may  more  con-         p^     j   f^-^^^^   ^^^   ^j^j^j  ^^^i^^,   ^j  ^^^ 

;.„,,„  L.  „„!„„„    "  _         T-L     „L-.(  „..„  Beriea  CnH,n-fr.     It  does  not  exist  in  the  free 

veniently  be  written .    The  chief  prop-  ^^^^  ^^^  ^^^^^  -^^^  ^^^  composition  of  a  large 

erties  of  a  geometrical  proportion,  say  -=-,  ^"'ff  °^  important  compoun<is. 

b       d  Propylaea,   pr6p-i-le'?,  in   Greek  architec- 

arc  the  following;  (i)  the  product  of  the  means  t"™t  ^^\  entrance  to  a  temple.    The  term  was 

equals  the   product  of  the   extremes,   bc  =  ad  employed  particularly  in  speaking  of  the  superb 

(clear  of  fractions) ;  (a)  the  terms  a«  in  pro-  vestibules  or  porticoes  conducting  to  the  Acro- 

a  \-i       e  +  J  P^''^  "'■  ca<l^l  of  Athens,  which  formed  one 

portion  by  composition,  = (add  I  «*  ^^^^  principal  ornaments  of  the  city.     Thij 

^  ^  magnificent  work,  of  the  Doric  order,  was  coo- 

to  each  member  of  the  original  equation);   (3)  structcd  by  Pericles  (437-«3  b.c)  after  the  de- 

g J,    .  signs  of  Mnesicles,  one  of  the  most  celebrated 

the  terms  are  in  proportion  by  division,. =  architects  of  his  age.     Pausanias  says  it  was 

J  covered  with   white  marble,  remarkable  for  the 

g ^  size  of  the  blocks  and  the  beauty  of  the  work- 

(subtract  I  from  each  member)  ;  (4)  the  manship. 

d  Prorogation     of    Parliament,     In     Great 

terms   are    in    proportion    by    composition   and  Britain,  the  continuance  of  Parliament  from  one 
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PROS&URIA  —  PROSSNITZ 

Bcssion  to  another,  as  adjournment  is  a  contio-  Israel,  but  only  in  suburbs  and  villages;  and 

uance  of  the  session  from  one  day  to  another,  or  the  proselytes  of  righteousness  who  had  been 

for   a   longer   period.      Prorogation    determines  fully  converted  from  paganism  to  Judaism,  had 

the  session;  but  adjournment  does   not.     After  been    circumcised,    and    bound    themselves     to 

a    prorogation    any   bill    which    has    previously  observe  the  Mosaic   law.     Before  their  circum- 

passed    both    houses,    or   either   house,    without  cision  they  were  examined  respecting  the  grounds 

receiving  the  royal  sanction  or  the  concurrence  of    their    conversion;    after    their    circumcision 

of  the  other  house,  must  be  taken  np  de  novo,  they  received  baptism,  being  immersed  witli  their 

Parliament  Is  prorogued  by  the  king  in  person,  or  whole   body   in   a   cistern   full    of   water,   on   a 

by  his  commissioners.    See  Pahliament.  festival,  in  the  presence  of  three  judges.     This 

Prosau'ria,  a  subclass  and  also  an  order  of  baptism,   known   under  the  name  of  proselyte 

Paheozoic  reptiles.     See  Herpetolocy.  baptism,  was  repeated  in  the  case  of  those  chil- 

„             ,                       ,  ,  .                ,-1           .  dren  of  a  proselyte  who  had  a  heathen  mother. 

Proscemum,    pr6-seni-um,    m    Greek   and  goya    under    twelve    and    girls    under    thirteen 

Roman  thMtres,  the  place  where  the  actors  ap-  ^^^^  „oj  become  proselytes  without  the  consent 

peared.    The  front  part  of  it   where  the  actors  ^f  ,j,gjr  parents,  or,  in  case  of  their  refusal,  the 

stood,  was   called  in  Greek  logtuin  or  ocnbas,  ^j^   ^f   (j,^  magistrates.     By   the   baptism   every 

and  ra  Latin  pulpMum  zaA  was  elevated  above  ^^^  ^^^  considered   as  born  anew,  so  that  his 

the  rest  of  the  stage.    The  orchestra  was  ,n  front  (^  ^^^e  no  longer  regarded  as  such,  and 

of  It.    Tlie  place  where  the  actors  dressed  and  gi^^^s  thus  baptized  were   set   free, 

undressed,  was  called  posUcentum.    Projecting  _            .           .     .  ,  ,          c-      n_ 

wings  on  each  side  of  the  proscenium  were  called  Proserpina,  pro-ser  pi-na.  See  Persephone. 

tttrascenia.  Prosody    (Greek,    prosOdia),    the    part    of 

ProBcrip'tion,   in   Roman  history,    a    mode  grammar  that  treats  of  quantity,  accen^  and  the 

of  getting  rid  of  enemies,  first  resorted  to  by  laws  of  versification.     Sc«   Rhyke.  Rhythm. 

Sulla  in  82  B.C.,  and  imitated  afterward  in  the  and   VERSt 

years  that  closed  the  republic.     It  literally  sig-  Proq>er  (Fr,  pr6s-i>5r)  of  Aquitaine,  Saint, 

nifies  "a  writing  before,"  and  commonly  meant  French    poet   and   religious   controversialist:   b. 

an   advertisement  or  announcement  of  articles  Aijuitaine  about  403;  d.  later  than  463,  probably 

to  be  sold.     But  Sulla  applied  it  to  a  prodama-  at  Rome.     He  was  a  layman,  probably  a  teacher 

lion  containing  names  of  citizens  and  promising  of   rhetoric  and   had   settled  in    some   city  of 

a  reward  to  any  person  who  should  kill  those  Provence    (perhaps    Marseilles)    when    Augus- 

named  in  the  lists,  and  a  threat  of  death  to  those  tine's  work  on   'Correction  and  Grace'   reached 

who  should  aid  or  shelter  them.     The  persons  Southern    Gaul.      In    that    country    there    were 

named  were  said  to  be  proscribed    Their  prop-  many  Semi- Pelagians,  who  taught  that  Augus- 

erty   was   confiscated   and   their  children  wei'e  tine's   doctrine  of  grace  militated  against  the 

declared    incapacitated    for    public   office.     The  notion  of  Free  Will.    Prosper  with  a  companion 

most  notorious  proscription  after  that  of  SuUa  went  to  Rome  after  the  death  of  Augustine  in 

was  that  posted  by  the  second  triumvirate —  431  and  induced  Pope  Celestine  to  write  a  letter 

Antony,  Octavius  Qesar,  and  Lepidus  (43  B.C.),  against  the   Gallican   Semi- Pelagians.     Prosper 

in  which  was  included  the  name  of  Cicero.  also  wrote  a  Latin  poem  'On  the  Ungrateful* 

Pros'ecutor,  in  law,  is  one  who  prosecutes  as  he  styled  the  Semi- Pelagians  who  seemed  un- 

another  for  a  crime  in  the  name  of  the  goTem-  Brsteful    for    the    gift    of    divine    grace;    many 

ment,  whether  public  or  private.     A  public  pros-  essays   on   'Grace  and   Free   \Vill'    and  a  most 

ecutor  is  an  officer  appointed  by  the  government  valuable    chronicle,    which    brings    the    history 

to  prosecute  all  offenses.     In  the  United  States  "f,  the  French  church  down  10  455 !  and  he  com- 

the  chief  law  officers  that  are  public  prosecutors  P'l^d    a   Uber   SenUnMrum    itom    Augustine's 

are  the  attorney-generals  of  each  State,  and  there  Z°^H't   Consult :   Migne,    'Patrologia   Latina,> 

are  subordinate  officers  known  as  State,  district  Vol.  LI.;  Worter   JProspei  von  Aquitanien uber 

or  county  attorneys.     A  private  prosecutor  is  one  Gnade   und   Freiheit'    (1867). 

who  prefers  accusations  against  a  person  whom  Proa'pero,  one  of  the  principal  characters 

be   suspects  to  be   guilty,   and   if  he  acts   from  in    Shakespeare's   romantic   drama,    'The   Tern- 

proper   motives   he   will   not   be   responsible   to  pest'      He  is  the  rightful   duke  of   Milan,   but 

the  party  in  damages,  although  he  was  mistaken  is  dispossessed  of  his  dukedom  by  his  brother 

in  his  suspicions,  but  if  from  a  motive  of  re-  Antonio  and  the  king  of  Naples,  and  with  his 

venge  he  caused  a  criminal  prosecution  without  daughter  Miranda  is  put  adrift  at  sea  in  a  leaky 

reasonable  foundation,  he  would  be  liaWe  in  an  boat.    Having  reached  a  desolate  island  he  estab- 

action   for  malicious   prosecution.   _A  prosecut-  lishes  a  refuge   for  himself  and  daughter,  with 

'  ing  attorney  bringing  an  action   in   the  name  Caliban,  a  half-human  monster,  the  only  inhab- 

of  the  people  is  presumed  to  have  authority.  itant  he   found  on   the   island,   as  servant     He 

Pros'elyte  (Greek,  an  arrival  or  new-  takes  up  the  practice  of  magic  which  he  had 
comer),  he  who  leaves  one  religion  for  another,  studied  at  Milan,  raises  a  tempest  which  wrecks 
In  New  Testament  times  there  were  proselytes  upon  his  island  coast  Antonio,  the  king  of 
of  two  degrees,  (he  proselytes  of  the  gate  who  Naples  and  their  suites,  and  saves  them  from 
renounced  idolatry  and  worshipped  the  only  drownmg  only  to  subject  them  to  various  pun- 
true  God  according  to  the  (so-called)  seven  laws  ishmcnts  until  he  finally  reveals  hunself,  and 
of  the  children  of  Noah,  without  subjecting  gives  them  his  forgiveness.  All  prepare  to  re- 
themselves  to  circumcision  and  the  other  com-  turn  home,  Miranda  meantime  betrothed  to  the 
mands  of  the  Mosaic  law,  and  were  only  ad-  ^'^gs  son  Ferdinand.  Prospero  then  breaks 
mitted  to  the  court  of  the  temple,  and  stood  at  his  wand  and  renounces  magic, 
the  door  of  the  inner  temple,  whence  their  name;  Prosanitx,  pros'nits,  Austria,  a  town  of 
having  the   right   of  dwelling  in   the  land  of  Moravia,  in  the  circle  of  and  11  miles  southwest 
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of  the  town  of  OlmflU,  on  the  Rumza.    It  has  protlyle  is  used  when  there  is  such  a  portico 

extensive    manufactures   of   woolen   and   linen  attached  to  a  building  both  in  front  and  behind, 

doth,    cashmere    and   cotton   goods,   in   all    of  protsgorM,  pro-tag'o-raB,  Greek  sophist: 

which  it_  carnes  on  an  important  trade;  nrnner-  t.  Abdera,  Thrace,  about  480;  d.  410  »-C    He 

ous  distilleries  of  brandy  and  rosolio,  and  one  studied  the  old  Ionian  philosophy  paying  especial 

of  the  largest  com-markets  in  Moravia.     Pop.  attention  to  Heraclitus,  and  he  was  the  first  to 

about  27.000.  assume  the  tiUe  of  Sophist,  and  to  teach  for 

Proitate  Gland,  a  pale,  firm  glandular  pay,  a  practice  which,  Plato  informs  us,  proved 
body,  resembling  a  chestnut,  which  surrounds  very  remunerative  He  taught  principally  at 
the  neck  of  the  bladder  and  the  urethra  in  the  Athens.  When,  about  ^,  a  number  of  Athen- 
male.  It  consists  of  two  lateral  lobes  and  one  ians  left  the  city  to  join  in  founding  the  new 
middle  lobe.  Musculax  tissue  constitutes  the  colony  of  Thuilum,  Protagoras  was  appointed 
proper  stroma  of  the  prostate.  The  excretory  by  Pericles  to  accompany  them  and  subsequently 
ducts  from  the  glandular  substance  of  the  organ  drew  up  a  constitution  for  the  Thurians.  Be- 
open  into  the  prostatic  portion  o£  the  urethra,  fore  returning  to  Athens  he  lived  for  some  time 
'it  is  well  supplied  with  blood-vessels  and  nerves  in  Sicily,  where  he  acquired  great  fame.  He 
and  is  enclosed  in  a  thin  but  firm  fibrous  cap-  returned  to  Athens  before  49a  In  411  he  was 
sule.  Enlargement  of  one  or  more  lobes  of  the  brought  before  the  Areopagus  for  befritming 
prostate  is  very  common  in  men  over  55-  The  one  of  his  worics  ("Concerning  the  Gods') 
cause  is  not  knowa  It  is  said  that  it  has  never  with  the  words,  'RespMiting  the  gods,  I  am 
been  found  in  eunuchs,  or  where  the  testicles  unable  to  know  whether  they  exist  or  do  not 
have  been  lost  The  enlargement  encroaches  on  exist.**  was  banished  for  atheism,  and  peri^wd 
the  rectum  and  urethra,  interfering  with  their  at  scs.  He  was  the  author  of  a  large  ntitnbei 
functions,  the  bladder  becoming  distended ;  its  of  works,  all  of  which  are  lost  The  two  most 
walls  may  be  thin  and  inefficient  and  a  cystitis  important  of  them  were  the  one  already  men- 
may  be  set  up.  In  this  disorder  the  stream  of  tioned,  and  another  entitled  'Truth.'  One  of  the 
urine  becomes  slower;  there  is  a  frequent  desire  dialogues  of  Plato  bears  the  title  ^Pi'otagoras,' 
to  urinate,  even  at  night,  but  only  a  few  ounces  and  yields  some  information  regarding  his  mode 
of  urine  are  passed  eacb  time.  Exhaustion,  of  teaching.  His  famous  apophthegm,  trSfuwui 
sepsis  from  retained  urine,  and  sometimea  local  i^ftr  (man  is  the  measure  of  ^1  things) 
hemorrhage  cause  enlarged  prostate  to  be  a  has  become  the  eternal  possession  of  philosophy 
serious  condition.  Treatment  includes  mild  and  and  can  never  lose  its  significance.  Man  from 
easily  digested  food,  regulation  of  the  bowels,  his  subjective  impressions  can.  he  said,  decide 
freedom  from  exposure  to  cold  and  damp,  and  what  things  are,  and  what  things  are  not. 
the  careful  use  of  the  catheter.  Sometimes  Hence  he  taught  that  Science  was  impossible 
enucleation  of  the  enlarged  gland  (prostatect-  and  Opinion  everything.  This  was  what  in 
omy)_  is  of  value;  so  are  Bottini's  operation,  modern  philosophy  corresponds  to  Sensualism. 
burning  a  channel  through  the  obstructing  mass.  For  these  views  he  was  controverted  by  Socrates 
&nd  vasectomy,  the  cutting  of  the  vas  deferens,  and  the  Socratic  school.  Consult:  Lewes.  *His- 
Removal  of  the  testicle  to  reduce  the  size  of  the  tory  of  Philosophy' ;  Herbst,  '  Protagoras,  Leben 
prostate  is  sometimea  resorted  to.    Acute  pros-  und  Sophisiik'   (1832). 

tatitis,  an  acute  inSammation,  is  most  often  due  Protection  is  a  term  in  political  economy, 

to  gonorrboa  or  to  strong  injections  for  us  re^  employed  to   describe   the  policy   of  indirectly 

hef.  but  may  arise  from  the  >rntaUon  of  calculi  promoUng   the  growth   of   national    industries, 

or  the. use  of  instruments,  etc.    The  symptoms  ^j(,er  to  secure  the  defensibility  of  the  counliy 

are  pamful  and  frequent  micturition,  swelling,  ip  time  of  war.  or  to  promote  its  general  welfare. 

high  fever,  retenbon  of  urine,  and  tenderness  ^p  both.     It  differs  from  Socialism  in  seeking 

in  the  region  of  the  lower  bowel  and  the  neck  |i,is  by  indirect  means,  and  with  the  minimum  of 

of  the  bladder.     The  mflammation  may  progress  interference  with  individual   freedom,   recogniz- 

80    far    that    suppuration    (prostatic    abscess)  j^g  (hat  the  true  function  of  government  is  to 

occurs.     The    treatment    requires    rest   in   bed,  ^tesr  the  ship  of  sUte  in  industrial  matters,  and 

hot    anodyne    fomenUtions.    leecTies,    purgation,  „„j  ^  ^^^^   ^^      jj  differs  on  the  other  side, 

and  opening  of  an  abscess.    Chronic  prostatitis  i^^^    f^^    ^^^^      ^^^^j^    excludes    government 

may  be  the  sequel  of  the  acute  form,  orit  may  f^^^  ^^y  ^i„j  ^^  activity  in  the  industrial  sphere. 

be  pnmary.     There   is  less   swelling,  pain,   and  ^nd  especially  objects  to  any  legislation  which 

tenderness  than  in  the  acute.     It  is  a  condition  ^ju  ^^^^  jij^,  effe^-t  „£  diverting  capital  and  Ubor 

which  needs  the  supervision  of  the  physician  or  i„to  channels  in  which  they  would  not  otherwise 

surgeon.     Tubercular    disease    of    the   prostate  (j^^^^ 

may  either  be  pnmary  or  be  secondary  to  sirai-  ^^^^  t],a„  ^„^            ^^  j^is  end  has  been 

jar   disease   of  the    testes.    There  are  nodular  used,  such  as  the  absolute  prohibition  of  specified 

lumps,  which  may  break  down  and  produce  an  imports,  premiums  upon  exports,  bounties  upon 

^'"j"  u'    JL  ,  '^''^•^''  "^''  '"''t£  ""*  tAzAA^T  i,o^e  production,  and  the  retention  of  raw  ma- 

and  the  whole  urmary  tract.     The  prostate  is  terial.    But  the  usual  way  has  been  to  impose, 

subject   to    malignant  tumors    carcinoma,   and  upon  the  competing  product  from  abroad,  a  duty 

sarcoma.     Prostatic  calcuh    about   the    size  of  sufficient  to  discourage  its  use  and  to  make  it 

m.Het-seed  are  qmte  common  in  old  men     They  unprofitable  to  the  dealer.    Such  duties  are  either 

rarely   give  rise   to   symptoms   unless  inflamma-  ^j  valorem  or  specific     The   former  are  levied 

tion  occurs.    Sometimes  they  are  voided,  or  they  up„„  (he  value  of  the  imported  commodity,  and 

may  form  the  nucleus  of  a  prostatic  calculus.  g,^  ^^^^^^  di,^„y  ^^  inversely  proportional  to 

Prostyle,    in    architecture,    a    portico    in  that  value.     Thus   the  duties  imposed  by  the 

which  the  columns  stand  in  advarice  of  the  build-  British  Corn  Laws  rose  as  the  price  of  wheat 

ing  to  which  they  belong.      The  term  amfhi-  fell,  and  the  converse.    Specific  duties  are  those 
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which  tax  the  commodity  by  number,  weight  or  many  years.  Her  threats  of  nullification  led  ic 
bxilk,  irrespective  of  differences  in  value.  For  the  adoption  of  the  tariff  of  1833,  which  pro- 
protective  purposes  there  are  preferable.  vided  for  the  gradual  reduction  of  all  duties  to  a 

From  the  rise  of  national  feeling  in  Europe,  20  per  cent  level  by  184a     The  general  suspen- 

at  the  close  of  the  Middle  Ages,  to  the  Congress  sion    of   manufacturing   through   this    reduction 

of  Vienna  in  1815,  all  governments  pursued  the  and   the   derangement  of  the   currency   brouglit    , 

policy  of  protection  to  home  industry.    Among  about   the    severe  depression   of    1837-42,   and 

economic   theorists    a   protest   against   this   was  caused  another  political  revolution  in  the  elcc- 

begun  by    the  French  Economistes    (Goumay,  tion  of  a  Protectionist  Whig  to  the  presidency 

1754;  Quesnay,   1758;  Turgot,  I?l56).     It  found  in  1840. 

its  finest  exposition  and  defense  in  their  Scotch  During  the  four  years  ot  the  tariff  of  1842 

disciple,   Adam    Smith    (l7?6),   who   contended  there   was   a   great   and   general   restoration    of 

that  tlie  interplay  of  self-inlerest  is  quite  suffi-  prosperity;    but    the    influence    of    tlie   example 

cient  to  secure  the  best  industrial  developmenL  set  bj"  England,  and  the  prospect  of  open  mar- 

and  that  when  every  man  is  left  to  *do  as  he  will  kets   m  that  country  for  western   and  southern 

with   his   own,"    he   will   do   what   is   best   for  products,   brought   about   another  change.    The 

society.     The  antipathy  of  Napoleon  I.   to  this  tariff  of   1846  embodied   no   economic  principle, 

theory,  and  the  questionable  means  he  employed  but  effected  a   large   reduction  of  duties  below 

to    counteract    it    in    his    Continental    System,  the  protective  level.    In  1857  these  duties  were 

seemed  likely  to  give  it  a  chance  of  being  applied  farther    reduced    by    one    fourth,    and    another 

in   the   slates    represented   at  the   Congress   of  severe    depression    of    industry    helped    to    the 

Vienna,     But  a  few  years  of  actual  experience  election  of  Mr.  Lincoln  in  i860.    Before  he  came 

satisfied  the  rulers  and  cabinets   o£   the   Conli-  into  office  the  Morrill  tariff  had  been  passed  by 

nent    that   the   path    to   national   prosperity   did  Congress  and  signed  by  President  Buchanan, 
not   lie    in    that    direction.     They   returned   to         This  was  done  in  view  of  the  certainty  that 

protection,  which  England  and  France,  indeed,  a  civil  war  at  home  was  impending,  and  that  it 

never  had  abandoned,  and  which  Germany  made  might    involve   the   country   in   hostilities   with 

effective    for    the    whole    country    through    the  England    and    France,     It    was    therefore    felt 

Zollverein    (1817).  necessary  to  put  the  country  in  the  way  of  equip- 

It  was  in  the  United  Kingdom,  in  1846,  after  ping  itself  for  any  emergency.    The  relation  of 

eight  years  of  popular  agitation  by  the  Anti-  home  industry  to  national  defense  ^us  indicated, 

Corn- Law  League,  that  a  European  government  was  amply  shown  in  the  distresses  and  disabili- 

first  took  steps  to  abandon  Protection,  and  that  ties     of    the     Southern     Confederacy,     which 

after  510  years  of  it  had  lifted  England  out  of  solemnly   committed   itself  to   free  trade   in   it! 

the  dire  poverty  ot  a  merely  agricultural  country.  Constitution,  and  was  dependent  upon  its  friends 

into  the  first  rank  among  manufacturing  nations,  in  Europe  for  military  and  Other  supplies.     For 

And  even  she  continued  to  protect  her  silk  and  over  30  years  our  country  persisted  in  the  policy 

glQvc  industries  against  French  competition,  until  of  protection,  with  some  unhappy  experiments  in 

the  Cobden  Treaty  of  i860  agreed  to  the  aboli-  the  reduction  of  dutiev— notably  those  on  wool 

tion  of  these  duties.  and  woolens  in  1883.    The  presence  of  a  surplus 

In  America  the  need  of  a  national   govern-  of  revenue   in   the  national  treasury   was   made 

tnent,    which    could    extend    protection    to    the  the    pretense    for   demanding    "Tariff    reform," 

prostrate   industries   of  the   States,   was  one   of  meaning  an  advance  toward  free  trade.    In  spile 

the  most  powerful  motives  tt,  the  formation  and  of  partial   victories,  nothing  was   effected   until 

adoption    of    the    Constitution    of    1787,    which  after   Mr.   Ceveland's   second    election   in    1B52. 

authorized  Congress  to  impose  duties  on  imports  The  tariff  of  1893  fell  far  short  of  what  he  and 

■to  pay  the  debts  and  provide  for  the  common  his   friends   wished,  but  it  went  as   far   beyond 

defence    and    cenemt    welfare    of    the    United  what   the   country  would   endure,   and   brought 

States."    The  harsh  experiences  of  the  war  for  about  a   reaction  and  a  return  to   Protection, 

independence  had  shown  the  country  the  need  ot  which  the  country  gives  no  sign  of  abandoning 

manufactures  for  the  defense  of  the  nation.     It  at   an   early   date. 

was  on  this  ground  that  Washington  repeatedly  The  Reasons  for  ProUclion  are  numerous 

pressed  for  adequate  legislation;  and  in  this  he  and  mutually  supporting,     (i)   The  necessity  of 

was  supported  by  his  secretary  of  the  treasury,  varied   industries   for   the   national   defense  has 

Alexander  Hamilton.  been  indicated  already.     It  was  again  shown  in 

Duties  were  steadily  adapted  to  this  end,  until  the   Boer  war,  in  which  a  brave  people  were 

the  political  revolution  of  1801  brought  Jefferson  handicapped  by  their  being  a  merely  agricultural 

iiito  office.     From  that  time  no  advance  in  the  population,  in  conflict  with  a  great  manufactur- 

direction  of  more  adequate  protection  were  made,  ing  country.     It  may  be  illustrated,  in  the  oppo- 

although  only  ibe  duty  on  salt  was  repealed,  with  site  way,  in  the  next  great  European  war  which 

the  result  that  the  country  had   a   second  salt-  involves   Great   Britain,   through   that   country's 

famine  during  the  war  ot  1812-15.    Its  sufferings  long  neglect  of  her  agricuhure  exposbg  her  to 

in   this,   and   other   industrial    wants,   effectually  the  gravest  perils.     A  single  defeat  of  her  navy 

converted  Jefferson  from  free  trade,  but  it  was  may  result  in  rendering  it  possible  for  an  enemy 

not  until  1824  that  the  country  returned  to  an  to  starve  her  people  into  submission,     (a)  The 

effective  protective  policy.  variety    of    industry,    which    Protection    estab- 

The  South,  however,  found  that  its  adhesion  lishes,  is  not  less  necessary  to  defend  the  coun- 

to  slavery  precluded  it  from  entering  upon  man-  try  from  the  perils  of  famine.    A  country  which 

ofactures,  and  now  began  10  antagonize  protec-  produces  food  only,  is  liable  to  famine  and  its 

tion  as  an  encroachment  on  the  rights  of  the  consequent  pestilences,  whenever  the  rains  arc 

Stales,  although  her  cotton- grow  ing  industry  had  too  scanty  or  too  plentiful  for  the  harvesting  of 

been   brought  into  existence  and  advanced  to  the  crops.    Such  a  country  has  all  its  eggs  in  one 

prosperity  by  a  protectcve  duty  continued  for  basket,  and  should  that  fall.  It  has  nothtng  to 
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taJ[  back  upon.  Ireland  and  India  became  famine  and  the  production  of  wealth.  And  it  is  oot 
countries  through  the  destruction  of  their  man-  inde&nitefy  replaceable,  u  are  many  other  coni' 
iifactures  by  English  legislation  and  by  English  modities.  To  exchange  it  for  hardwares  and  tt^x' 
competition.  They  will  remain  such  until  they  tiles  is  to  exchange  power  itself  for  tht:  products 
secure  the  independence  which  will  enable  them  of  power.  Laveleye  compares  such  an  exchange 
to  enact  the  protection  to  their  home  industries  with  that  between  two  parties  of  hunters,  who 
they  both  desire.  All  the  regions  visited  by  should  trade  game  for  guns  and  anmiunitioii, 
femine  in  modem  times  —  Persia,  central  Rus-  while  at  a  distance  from  the  basis  of  supply, 
sia,  northern  China,  nortbem  Swedei;,  Asia  Nor  is  it  true,  as  some  economists  tell  us,  that 
Minor,  and  even  some  districts  of  our  own  coun-  the  loss  of  gold  and  silver  have  no  other  effect 
try, —  are  merely  agricultural  communities.  (3)  than  to  tower  prices  in  the  country  which  exports 
Protection  secures  the  general  welfare  of  the  them,  and  thus  lead  to  a  return  of  coin  I^  pur- 
producers  of  the  country,  by  bringing  each  class  chasers  from  abroad.  Prices  are  lowest  in  the 
mto  the  neighborhood  with  the  others,  which  countries  which  have  the  tnost  money,  because 
supply  its  wants  and  demand  its  goods.  It  thus  labor  is  organized  there  to  the  best  advantage. 
saves  the  cost  of  carrying  products  over  land  and  is  thus  made  more  productive.  'Start  a 
and  sea  to  find  a  market,  and  bring  back,  at  a  like  shilling  in  Thibet,  and  it  will  turn  up  in  Loo- 
cost  of  carriage,  whatever  is  taken  in  exchange,  don.*  It  goes-  to  where  it  will  buy  more  cora- 
The  railroads  of  this  country  save  aboiit  $5  a  modities,  though  less  labor.  Therefore  is  it  true 
ton  on  having  their  worn  rails  converted  into  that  the  gold  of  the  world  lends  constantly  to 
new,  through  not  being  obliged  to  send  them  to  the  great  centres  of  money  and  of  manufacture, 
rolling-mills  in  Europe.  The  farmer  gets  more  moving  on  the  same  lines  with  the  commerce  in 
for  his  crop  when  he  has  the  artban  close  at  food  and  raw  materials.  By  refusing  this  un- 
hand to  consume  it,  and  obtains  in  greater  equal  commerce,  we  have  ceased  to  be  a  gold- 
abundance  what  the  artisan  produces,  even  if  he  exporting  country,  and  have  thus  obtained  that 
has  to  pay  a  higher  money-price  for  it  All  this  stock  of  money  which  enables  us  to  organize 
advantage  is  lost  when  a  country  keeps  its  labor  on  a  great  scale,  and  acquire  industrial 
farms   on  one  continent   and   its   workshops  on  power. 

another,  and  spends  both  strength  and  money  in  The  Objecliont  to  Protection  are  many  in 
transportation  which  could  be  avoided.  (4)  form,  but  they  resolve  themselves  into  a  few. 
The  naturalization  of  varied  industries  by  pro-  (i)  It  is  charged  that  'protection  is  hostile  to 
tection  gives  the  people  of  the  country  greater  commerce.  If  we  do  not  buy,,  we  cannot  selL 
liberty  to  choose  the  kind  of  work  they  prefer,  Thus  we  are  deprived  of  the  possibility  of  dis- 
aod  a  finer  opportunity  to  develop  their  natural  posing  of  our  surplus  products.*  But  with  the 
capacities  in  improving  old  methods  or  invent-  single  exception  of  England  since  1846-60,  all 
ing  new  ones.  This  has  been  especially  true  of  the  great  commercial  nations  have  practised  pro- 
America,  whose  people  were  taunted  for  their  tection;  and  under  that  policy  our  own  exports 
backwardness  in  invention  before  this  became  have  reached  a  figure  not  equaled  by  any  other 
3  manufacturing  country.  An  English  manu-  country  in  the  world,  our  rate  of  progress  in 
facturer  declared  we  could  not  make  so  much  as  this  respect  being  rivaled  only  by  protectionist 
a  mouse-trap  for  ourselves,  American  inven-  Germany.  In  truth,  nations  buy  of  each  other 
tions  have  lightened  the  burden  of  toil  for  half  just  what  they  must,  and  sell  all  they  can,  and. 
mankind.  They  have  made  many  staple  articles,  means  of  payment  are  always  found,  (z)  It  is 
such  as  steel,  cutlery,  cottons  and  silks,  cheaper  objected  that  "the  interest  of  the  consumer  is 
to  the  whole  world.  The  American  character  that  of  society  at  large,  while  the  interest  of 
has  been  distinctly  improved  by  emergence  out  the  producer  is  that  of  a  class  only.  Free  trade 
of  the  sl^ge,  at  which  farming  and  shipping  promotes  the  former,  while  protection  seeks  the 
furnished  almost  the  only  employments,  and  has  latter.  For  the  consumer  is  interested  simply 
grown  in  manifoldncss  and  energy.  (5)  The  in  getting  what  he  uses  as  cheap  as  possible,  and 
variety  of  industry,  at  which  Protection  aims,  with  this  a  protective  duty  must  interfere.'  Biit 
is  highly  useful  in  drawing  the  people  of  the  '^better  than  a  low  price  for  any  article  is  a  fair 
country  in  closer  relations,  and  thus  contrib-  price,*  Mr.  Lowell  says.  The  times  of  especial 
uting  to  the  unity  of  will  and  understanding,  cheapness  are  what  we  call  *hard  times,"  and 
which  underlie  national  unity.  It  was  by  the  even  the  free  trader  fails  to  recognize  his  own 
trade  between  the  English  colonies  that  the  ideal  in  those  times.  Like  other  people  he  begins 
fierce  prejudices  of  our  earliest  time  were  over-  to  talk  of  an  "improvement  in  prices,*  meaning 
come.  It  was  through  the  development  of  for-  a  rise.  In  considering  the  effect  of  protective 
eign  commerce  at  the  expense  of  home  trade  that  duties  upon  prices  it  is  necessary  to  look  at  both 
ttrt  Union  was  imperiled.  As  Mr.  Carey  showed  sides  of  the  account.  Nearly  every  one  in  the 
Mr.  Lincoln,  our  railroad  lines  ran  only  to  the  community  has  something  to  sell,  and  it  is  of 
seashore,  to  facilitate  exports  and  imports.  They  small  use  to  him  to  be  able  to  buy  at  a  low  rate, 
now  run  north  and  south  as  well.  By  the  Zolf-  if  he  must  sell  at  a  still  lower.  Ireland  is  a 
verein  and  its  fostering  of  home  trade,  Germany  land  of  cheauness,  but  not  to  the  advantage  of 
was  helped  to  national  unity.  The  English  its  people,  who  cannot  find  a  market  for  their 
sneered  at  the  notion  that  the  Germans  could  labor.  Nova  Scotia  is  another  country  of  low 
"spin  and  weave  themselves  into  national  unity,*  prices,  and  its  people  flock  in  thousands  to  Mas- 
tiut  the  result  came.  (C)  By  preventing  adverse  sachusetls,  to  seek  employment  at  such  wages  as 
balances  of  trade,  Protection  guards  the  national  they  never  can  earn  at  home,  and  to  live  in  a 
supply  of  solid  money  from  being  drained  out  comfort  there  denied  them.  The  free  trader  fixes 
of  the  country.  Money  is  'not  a  commodity  like  attention  far  too  much  on  one  side  of  the  account, 
any  other,"  as  to  whose  incoming  and  outgoing  to  the  neglect  of  the  other.  Nor  is  the  consumer, 
we  can  afford  to  be  indifferent  It  is  the  means  in  the  long  run.  obligjed  to  pay  higher , pricey 
of  organizing  labor  tor  the  conquest  of  nature  because  of  protection.    Mr.  Greeley  used  l6  ehal- 
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lenge  the  free  traders  to  mention  a  single  article  govern  the  distribution  of  profits.  The  laborers 
whose  manufacture  had  been  protected  for  14  sliare  of  the  joint-product  of  capital  and  labdr 
years,  without  falling  in  price  below  the  ^int  constantly  increases,  while  that  Of  the  capitalist 
at  which  it  has  stood.  All  kinds  of  commodities  constantly  dirninishes.  Protection  makes  that 
in  this  country  ar«  cheaper  to  the  consumer  than  joint-product  greater  with  every  expansion  of 
they  were  before  the  enactment  of  the  Morrill  industry,  and  thiw  secures  to  the  workman  a 
Tariff.  The  national  consumption  of  all  has  in-  hi^er  standard  of  living  and  a  greater  opportu- 
creased  far  more  rapidly  than  tlie  increase  of  nify  to  save.  Between  i860  and  i88o,  the  wages 
the  population.  (3)  It  is  alleged  that  'Protec-  of  labor,  measured  in  the  power  to  purchase  the 
tion  is  but  a  melhod  of  forcing  a  hot-house  staple  commodities,  more  than  doubled  in  this 
growth  of  industries,  which  would  have  come  country.  While  free  labor  in  America  was  once 
to  us  naturally,  when  our  density  of  population  little  if  anything  above  the  slave's  level,  as  to  the 
warranted  the  transition  from  farming  to  manu-  enjoyment  of  the  necessaries  and  comforts  of 
factures.  The  latter  arise  when  there  is  a  real  life,  it  is  now  on  the  highest  level  that  it  ever 
need  and  demand  for  them,  without  any  inter-  has  attained  in  history.  The  farmer  is  directly 
ference  on  the  part  of  govemmcnL"  This  state-  cared  for  in  the  tariff,  being  secured  that  great 
ment  is  not  supported  by  any  historic  instances  market  for  his  produce  which  our  manufacturing 
of  this  natural  growth.  Every  nation,  which  districts  furnish  him.  From  that  market  the  pro- 
now  possesses  such  industries,  made  its  begin-  tectjve  tariff  shuts  out  his  Canadian  competitor, 
nings  under  Protection.  Every  great  industry  in  spite  of  the  demand  of  our  free  traders,  see- 
that  is  fighting  for  the  markets  of  the  world,  was  onded  by  some  short-sighted  mannfacturers,  that 
built  up  by  protective  duties.  On  the  other  hand,  we  shall  return  to  the  reciprocity  which  existed 
everyone  admits  that  the  want  of  manufactures  from  1854  till  1867.  The  farmer  is  also  bene- 
is  the  root  of  the  misery  of  Ireland  and  of  India,  fited  indirectly  by  having  his  market  for  produce 
The  governmental  commission  to  investigate  the  brought  into  his  neighborhood,  thus  making  his 
cause  of  Indian  famines,  reported,  in  18S5,  that  exchanges  more  equal.  As  an  English  news- 
nothing  but  the  diversion  of  a  large  part  of  the  paper  put  this  years  ago,  "when  the  western 
labor  of  the  people  to  manufactures  would  put  farmer  in  America  had  free  trade,  he  gave  a 
an  end  to  them.  The  need  of  both  countries  is  pound  of  butter  for  a  pound  of  nails.  But  under 
beyond  question,  for  in  both  the  density  of  popu-  protection  he  gets  14  pounds  of  nails  for  his 
lation  has  passed  the  point  at  which  people  can  pound  of  butter."  (6)  It  is  alieged  that  'pro- 
live  by  the  soil.  But  neither  of  them  possesses  tection  favors  the  formation  of  trmts,  and  thus 
the  power  of  transforming  mere  need  into  effect-  destroys  that  domestic  competition,  which  the 
ivc  demand,  by  native  legislation.  How  long  are  protectionist  himself  relies  upon  to  secure  rea- 
they  to  wait  for  that  "natural  growth?"  (4)  sonable  prices.*  Yet  a  large  number  of  our 
Adam  Smith's  argument  from  the  beneficial  trusts,  beginning  with  the  Standard  Oil  Corn- 
effects  of  what  he  called  "natural  liberty,"  sup-  pany,  are  almost  independent  of  the  tariff.  Of  . 
poses  that  "individual  self-interest  is  enough  to  the  rest,  very  few  have  been  able  to  secure  such  a  ! 
secure  all  the  industrial  growth  that  any  conntiy  control  of  production  as  to  have  the  power  to 
needs  or  should  want.  If  everyone  be  left  free  dictate  prices ;  and  of  these  several  avoid  at- 
to  do  as  he  will  with  his  own,  he  will  do  what  templing  iL  Their  especial  product  is  as  cheap 
society  needs  to  have  done.»  Those  who  repeat  8S  before  the  trust  was  formed,  their  new  gains 
this  argument  are  never  willing  to  apply  it  to  coming  from  the  saving  of  expenses.  Others 
other  forms  of  the  state's  activity,  which  affect  stiil  are  international  trusts,  of  the  sort  that 
industry.  They  do  not  propose  to  have  the  mer-  would  be  sure  to  arise  if  we  abandoned  protec- 
chants  of  each  seaport  keep  its  harbor  in  condi-  ''O"-  "or  are  the  countries  which  practise  free 
tion  by  their  individual  or  even  their  united  *'^de  characterized  by  unlimited  competition 
action.  They  dare  not  assert  that  individual  among  jiroducers.  Wherever  the  trades-union 
self-interest  has  not  indicted  deep  and  lasting  "as  obtained  the  control  of  the  rate  of  wages 
injury  of  our  country  in  the  devastation  of  its  fj*  <>•  ">'  hours  of  labor,  capitahsta  have  bem 
forests,  the  destruction  of  its  game,  and  espe-  '^^  to  combine  for  mutual  protection.  They 
daily  the  extirpation  of  insect-destroying  birds.  ?«urally  think  that  thoy  cwwiot  afford  to  buy 
They  sustain  the  government  in  making  the  coin-  r°°'  '"  ^  "°^^  'V^,'/'*  »"<'  "'^  ^'^'^  product 
age  of  money  and  the  carrying  of  letters  public  l?  ^"  OP^"  one.  Unified  control  has  come  to  be 
monopolies,- and  punishing  all  who  invade  either.  1^^  ''".'^  '"  the  great  English  industries,  and  they 
They  have  ceased  to  look  to  private  seif-intereat  fjf"^  improved  upon  our  example  by  including 
for  the  maintenance  of  a  school  system  adequate  «he  workingmen  m  theirter range ments  for  ad- 
to   our   national    need.     They   riiake   all    these  J"^!i"S  P"ces  and  wages. 

exceptions  to  their  own  theory,  and  the  protec-  .     i^^  general  movement  of  American  industry 

tionist  adds  one  more.    Adam  Smith's  principle.  °  ?"'"  conditions  under  the  protective  policy 

■however,  haa  great  truth.     It  is  the  rule,  and  all  ?  „  °™°u''^,f°'?'^  statistics  of  our  national  posi- 

these  other  things  are  the  exception.     The  pro-  ]^?"3  T    a^JC     <^  "   (T         ?"'  ^'"^  °^ 

tectionist  differs  from  the  freeTrader  in  that  he  P^°'«t""'  «"d  the  close  of  the  19th  century : 

l»s  no  panacea  or  cure-all  to  offer  to  the  public.  p-nuUiio                              '**"                   «"* 

He  has  only  a  specific  for  a  single  social  defect.  Aggregate  wciitli '.' ,"    (14  1^1'om'ooo    sgj  lao'om'ooo 

and  he  alleges  in  its  favor  that  it  interferes  as  lit-  Share  pw  eipio. ..'!.'          '      '     1*5+         '           {gji 

tie  as  possible  with  personal  liberty.     (5)    Jt  is    f"!""* »S«.w6.oj7      *i,M4.*83-oBi 

objected    tbat    "protection    favors    the    manu-  Wse"     ;."::: :;:::::        liM'Irl'osI     jiMowl'il? 

facturers  at  the  expense  of  tlieir  laborerft  and  of  Wage  eirnm  ".'.'.'.','.'.               '.m'.a^S         '    slaai.'oeT 

the  farmers  of  the  country.*    As  for  the  laborers,  Avtraie  luvingi  ...                      t'&9                    J*** 

protection    does   not   set  ^  aside   the  law    which  Biblioeraphy.—  Alison,  ■  'Free  Trade    and   a 

Carey,    Bastiat   and    Atkinson   have    shown   to  Fettered    Currency'     (18^);    Bigelow,     "The 


gle 
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Tariff  Question'  (1862);  Bowen,  'Political  protectorates  in  Africa.  Contrary  to  the  general 
Economy  Applied  to  the  Conditions  and  lustilu-  opinion  the  United  States  has  from  early  times 
tions  of  the  American  People'  (1864);  Byles,  exercised  similar  control  over  weak  nations  in 
'The  Sophisms  of  Free  Trade  and  Popular  Fa-  various  parts  of  the  world.  One  of  these  was 
litical  Economy  Examined'  (1872) ;  Carey,  "The  Liberia  on  the  west  coast  of  Africa  and  founded 
Hannony  of  Interests:  Manufacturing  and  Cora-  by  the  American  Co!oni?ation  Societj'  in  j8ao. 
-mercial'  (1851)  ;  Colwell,  'Memorial  of  Iron  It  has  been  understood  all  along  that  no  other 
litanufactures  to  Congress'  (1850) ;  Carey,  'The  nation  would  be  pennitted  to  annex  it  or  intcr- 
Uew  Olive  Branch'  (1832) ;  Dixwell,  'A  Re-  fere  in  its  affairs.  Likewise  Hawaii  for  a  short 
view  of  Sundry  Free  Trade  Arguments'  (i88z>  ;  time  occupied  the  position  of  a  protectorate  until 
Groihe,  'Die  Irrungen  des  Freihandels  und  die  its  annexation  to  the  United  States  in  1898. 
Umkehr'  (18711)  ;  Hamilton,  "Report  ol  the  Sec-  From  1882  to  i8g?  the  United  States  was  one 
retary  of  the  Treasury  on  Manufactures'  of  the  three  powers  to  exercise  a  protectorate 
(1791);  Hutchinson,  'The  Commercial  Re-  over  the  Samoan  Islands.  Likewise  from  l8j6 
straints  of  Ireland  Considered'  (1779) ;  List,  to  1845  it  exercised  a  protectorate  over  the  Re- 
'Outlines  of  America.n  Political  Economy'  public  of  Texas.  From  1846  to  1903  the  United 
(1827)  ;  Mason,  'Short  Tariff  History  of  the  States  as  a  result  of  treaty  with  Colombia  exer- 
United  States'  (1884)  ;  Phipps,  'Free  Trade  cised  a  quasi  protection  over  the  Isthmus  of 
and  Protection'  (1876)  ;  Phillips,  'Propositions  Panama  for  the  purpose  of  insuring  the  neutral- 
Concerning  Protection  and  Free  Trade'  (1850)  ;  ity  of  the  Panama  railroad.  Partly  as  a  result 
Rae,  'Statement  of  Some  New  Principles  on  the  of  American  aid  Panama  seceded  from  Colombia 
Subject  of  Political  Economy'  (1834)  ;  Roberts,  in  the  latter  year  and  virtually  placed  itself  under 
'Government  Revenue'  (1884)  ;  Stanwood,  the  protection  of  the  United  States.  The  most 
'American  Tariff  Controversies  in  the  19th  Cen-  perfect  example  of  an  American  protectorate  at 
tury'  (1903)  ;  Sullivan,  "Protection  to  Native  the  present  time  is  that  of  the  Republic  of  Cuba, 
inaustry'  (1870)  ;  Thompson,  'Eleaienls  of  Po-  which  secured  its  independence  of  Spain  in  1898 
litical  Economy,  etc'  (1883);  'Protection  to  chiefly  through  the  intervention  of  the  United 
Home  Industry*  (1885);  'Ireland  and  Free  States  and  which  upon  demand  of  the  American 
Trade'  (1SS8)  ;  Young,  'National  Economy'  government  inserted  in  its  constitution  a  promise 
<t866).  Robert  Elus  Tbompsw,  not  to  enter  into  foreign  relations  with  any 
Author  of  ^Bhmtnti  of  Political  Ecsnomy.'  ot^er  country  without  the  consent  of  the  United 

_           .       -  ,        .            c-        ^  States    and    accepted    other    conditions    which 

Protective  Coloration.       See     Coloration,  materially  impair  its  independence. 

^''"'™""^  James  Wilfom  Gabneb. 

Protector,  in  the  history  of  England,  a  Professor  0/  Poiiiuat  Science,    University  ot 

person    appointed    to   act   as    regent    generally  Illinois. 

during  the  minority  of  the  king      Those  on  Proteids    (from   "protein,*   q.v.),   a    large 

whom  It  was  conferred  were  *e  Earl  of  Pern-  g^oup  of  organic  compounds,  of  whkdi  egg  al- 

broke,  m  I2i6,  during  the  minority  of  Hency  tumin  may  be  taken  as  a  typical  c;<ample.    They 

III.;  Humphrey,  duke  of  Gloucester  (1422-^7),  are  mostly  amorphous  and  indiffusible,  and  th^ 

durmg  the   mmonty  of  Henry  VI. ;    Richard,  possess  a  complicated  chemical  structure,  whose 

duke  of  York,  February  1454  to  February  1455,  nature  is  not  yet  understood.     Gamgee  describes 

and  November  1455  to  February  1456;  Richard,  the  proieids.  as  a  class    as   follows:     "Proteids 

duke  of  Gloucester,  in  1483,  before  the  death  are  highly  complex,  and  for  the  most  part  non- 

oi  the  young  princes,  his  nephews,  and  his  ovm  ^rystalliiable   compounds    of   carbon,   hydrogen, 

accession  to  the  throne :  and  the  Dnke  of  Somer-  nitrogen,   oxygen,   and   sulphur,   occurring   in   a 

set  (January  1547  to  October  I548)t  during  the  solid  viscous  condition,  or  in  solution,  in  nearly 

minority  of  Edward  VI.     On  the  i2lh  ol  De-  all  the  solids  and  liquids  of  the  [animal]  organ- 

cember,  1653,  the  title  of  lord-protector  was  be-  ism.    The  different  members  of  the  group  pre- 

stowed     upon     Cromwell,     as     head     of     the  sent  differences   in  physical,  and  to  a  certain 

Commonwealth  of  England,  by  the  council,  com-  extent  in  chemical,  properties  ;  they  all  possess. 

posed  mainly  of  his  principal  officers,  which  then  however,    certain    common    chemical    reactions, 

held  the  chief  power.  and  are  united  by  a  close  genetic  relationship.* 

„  .  ^  .■  J  .  .1.  I  Proteids  occur  in  the  vcgetaole  kingdom,  as  well 
_  Protectorate,  a  term  applied  to  the  rela-  ^sminmiXs.  They  are  built  up,  in  plants,  from 
tionshrp  existing  between  a  stronger  nation  and  a  ^i^  ,„  compounds ;  but  the  animal  system  is 
weaker  one  when  th^fomier  undertakes  to  pro-  t^ij^-ed  to  be  incapable  of  performing  a  synthesis 
tect  the  latter  from  hostile  invasion  or  o*er  „f  ^^is  kind,  and  the  proieids  that  occur  in  the 
form  of  aggression  and  in  consequence  exercises  anj^al  body  are  believed  to  be  derived  wholly 
more  or  less  control  oyer  its  domestic  and  for-  j,  a  modification  of  those  that  are  taken  into 
eign  affairs.  The  term  is  also  applied  to  the  state  tf;^  system  in  the  form  of  food.  The  proteids 
thus  protected.  Tiie  relation  between  a  pro-  j^  the  food  are  converted,  by  the  action  of  audi 
tectorate  and  its  protector  is  usuall;'  established  digestive  ferments  as  pepsin  and  pancreatin, 
by  treaty,  although  sometimes  it  is  the  result  chiefly  into  soluble  snbstanoes  known  as  "pg)- 
ot  mere  understanding  only.  At  the  present  tones,"  and  these,  after  absorption  through  the 
rime  most  of  the  protectorates  of  the  world  are  intestinal  walls,  are  (in  large  measure)  trans- 
to  be  found  in  Asia  and  Africa  and  the  islands  formed  into  the  proteids  that  normally  occur  in 
of  the  Pacific  Ocean.  Notable  examples  of  exist-  the  muscles  and  other  tissues  of  the  animal, 
ing  protectorates  are  Tunis  in  North  Africa,  Some  of  the  proteid  portion  of  the  food  is  be- 
under  French  protection,  and  North  Borneo,  lieved,  however,  to  he  transformed,  in  the  course 
Bechuanaland,  Somaliland,  British  Central  Af-  of  digestion  and  assimilation,  into  glycogen  and 
riea,  and  British  East  Africa  all  under  British  '  '  "'  "  '  ~^'^  '"  '  "■  " 
protection.     Germany  and  Italy  also  maintain 
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Out  are  stored  to  the  body  (and  specially  those  temperatore  not  greatly  different  from  that  of 

in  the  muscnlai'  and  nervous  systems)  undergo  the  human  body.    A  protcid  which  is  precipi- 

■  process  of  oxidation,  or  alow  combustion,  by  tated  from  its  solution  by  alcohol  is  not  at  first 

which    Aey    arc   transformed    into    other    com-  thrown    into    the    ■coagulated"    condition,    but 

pounds  that  are  much  less  highly  organized ;  the  passes  inlo  it  gradually  upon  prolonged  contact 

ultimate  products  of  this  oxiaation  being  mainly  with  the  alcohol.    When  a  solution  of  proteids 

water,  carbwi  diaxid,  and  urea.  is  saturated  with  ammonium  sulphate,  all  of  its 

The  proteids,  as  a  class,  are  very  similar  to  proteids  are  precipitated  except  the  pei>tanes; 

one   another   in  their  ultimate  composition,  so  but  the  precipitate  is  not  in  the  coagulated  form, 

that  Gerhardt   believed  them   to  consist  mainly  for   it  is  capable  of  dissolving  again,  either  in 

of     one     fundamental     albumin-like     substance,  pure  water  or  in  a  dilute  saline  solution.     This 

mingled,  or  perhaps  chemically  combined,  with  reagent  is  used,  in  the  laboratory,  for  estimating 

varying  amounts  of  inorganic  matter.     This  view  the  amount  of  proteid  in  a  given  solution;  the 

is  not  in  favor  among  the  chemists  of  to-day,  precipitate  that  it  gives  being  removed  by  filtra- 

although  it  can  hardly  be  said  to  be  absolutely  tion;    washed    with    a    saturated    solution    ol 

disproved.    Analysis  shows  that  the  percentages  ammonium  sulphate;  heated  to  330°  to  produce 

of    carbon,    hydrogen,    nitrcmn,    sulphur    and  coagulation ;  and  finally  weighed,  after  the  am- 

oxygen  in  the  various  proteids  are  mostly  con-  monium  sulphate  has  been  removed  by  thorough 

fined  within  the  following  limits :    Carbon,  from  washing  with  pure  water,  and  the  precipitate 

Si-S  to  54.5  per  cent;  hydrogen,  from  6.g  to  73  bas  been  dried.    Many  of  the  salts  of  the  heavy 

per  cent;  nitrogen,  from   15.3  to  17,0  per  cent;  metals     (basic   acetate   of    lead,    for    eKample), 

sulphur,  from  0.3  to  2.0  per  cent;  and  oxygea  precipitate  proteids  from  solution  by  forming, 

from  20.p  to  23.5  per  cent.  with    them,    an    insoluble    proteo-metallic   com- 

Tbe  proteids  are  mostly  amorphous,  although  pound    From  this  compound  the  metal  siay  be 

a  few  are  known  that  arc  capable  of  ciystalliza-  subsequently  removed  by  the  action,  of  sulphuret- 

tioa.    They  are  all  insoluble  in  absolute  alcohol,  led  hydrogen  gas ;  the  proteid  then  being  set 

bat  many  of  them  are  soluble  tn  water,  or  in  free  in  its  original,  soluble  state. 

dilute   stJine   soluiioiis.    Dissolved  proteids  all  Of  the  diemicsj  reactions  manifested  by  the 

rotate  the   plane   of   polarization   of  polarized  proteids  as  a  class,  the  following  may  be  espe- 

light  to  the  left,  the  extent  of  the  rotation  vary-  cially  mentioned:     (1)  Tht  xanthoproUic  ra«c- 

ing  with  the  nature  of  the  dissolved  proteid.  lion.    When  nitric  acid  is  added  to  a  solutifai 

Dissolved  proteids  are  not  diffusible,  as  a  rule,  eontaining  a  proteid,  the  proteid  is  often  (but 

and  mineral  matters  with  which  thev  may  be  not  invariably)  precipitated;  and  when  the  liquid 

mixed  can  therefore  be  removed  by  placing  the  is   boiled,   brtJi   the  precipitate  and  the  aolveut 

solution  in  a  vessel  which  is  separated  into  two  turn  yellow  from  the  formation  of  xanthoproteic 

parts  by  a  vertical  porous  membrane,  pore  water  acid,  the  precipitate  dissolving  upon  prolonged 

being  placed  in  one  compartment,  while  the  solu-  boiling,  if  the  nitric  acid  is  present  in  excess, 

tion  to  be  dialyzed  is  placed  in  the  other.     The  The  yellow  color  changes  to  an  orange  upon  the 

mineral   salts   will   diffnse    through   the   porous  addition    of    ammonia,     (a)    IHiUon's    rttclitm. 

membrane,  while  the  protcid  remains  in  the  com-  *Millon's   reagent,'*   which    is   one  of  the  best 

partment  in  which  it  was  originally  piacod.     By  teats  for  detecting  the  presence  of  a  proteid,  is 

renewing  the  water  in  the  second  compartment  prepared  by  dissolving  mercury,  by  the  aid  of 

from  time  to  time,  the  dialysis  may  be  caused  to  gentle  heat,  in  an  equal  weight  of  nitric  acid  of 

proceed  until  practically  the  last  trace  of  min-  specific  gravity  1.4.    When  the  metal  has  entire- 

eral  matter  has  been  removed  from  the  proteid.  ]y  dissolved,  the  solution  is  diluted  with  twice 

The  peptones,  however,  are  themselves  diffusible,  its  bulk  of  water,  and  the  abundant  precipitate 

and  the  proteoses  (or  "albuminoses")  are  so  to  a  which  comes  down  is  allowed  to  subside.     The 

lesser  extent.  clear   liquid    remaining   is   the    reagent   desired. 

Many  of  the  proteids  that  are  soluble  are  Millon's   reagent  throws  the  proteids  down  in 

precipitated  from   their   solutions   in  a  periua-  the  form  of  a  white  precipitate;  and  both  the 

nently  insoluble  condition  by  the  action  of  heat,  precipitate   and   the   solution   become   brick   red 

the  substance  which  is  thus  thrown  down  being  upon  boiling,  though  time  is  sometimes  required 

known  as  "coagulated  proteid.'    TTie  tempera-  before  the  coloration  is   complete.    Solid  pro- 

ture  at  which  heat -coagulation  takes  place  variee  telds  give  this  same  reaction,  when  boiled  with 

with  the  nature  of  the  proteid,  and    (to  some  the  test  solution.    Tyrosine  and  silk  respond  to 

slight  extent)  with  the  degree  of  acidity  or  al-  it  also. 

kahnity    of   the    solvent    from    which    they   are  The  classification  of  the  proteids  is  a  difficult 

thrown  down.    The  fibrinogen  of  the  blood,  for  matter,  and  no  scheme  that  has  yet  been  proposed 

example,    coagulates    at    about    133°    F. ;    while  is  free  from  objection.     Halliburton's  classifica- 

serum   albumin   and   egg  albumin   coagulate   at  tion,  which  has  been  widely  adopted,  follows : 

162*    F.,    and    crystallin    at    199"    F.     When    a  (i)   /i i6(,t« in j,— Proteids   which   are   soluble 

proteid  is  precipitated   from   solution  by  heat,  in  water ;  which  are  not  precipitated  when  their 

the  liquid  from  which  it  was    ' " ' 


_.t  li<iuid  from  which  it  was  thrown  down  al-     solutions   ;.—   ™,„>.,.^i,    ,    -- 

most  invariably  has  its  alkalinity  increased,  or  its  with  magnesinm  sulphate ;  and  which  are  coagu- 
acidtty  diminished.  Dry  proteids  may  be  laled  by  heat.  Egg  albumin  and  the  albumin 
brougnl  into  the  "coagulated"  condition  by  rais-  oi  blood  serum  are  the  most  important  examples. 
ing  their  temperature  to  230°  F.  (2)  G/o 6k /iw.— Proteids  which  are  insoluble 
Coagulated  proteids  are  exceedingly  insol-  in  pure  water,  but  which  dissolve  in  dilute  saline 
able,  and  in  fact  cannot  be  brought  into  solution  solutions,  from  which  they  are  again  precipitated 
at  all  except  by  the  action  of  some  agent  which  in  the  uncoagulated  state,  when  common  salt  or 
changes  their  chemical  nature  profoundly,  tnagnesium  sulphate  are  added  to  saturation. 
Pepsin  (in  an  acid  medium)  or  pancreatin  (in  Heat  coagulates  them.  Myosin^  fibrinogen, 
an  alkaline  medium)  convert  them  into  soluble  serum  globulin  and  crystaHin  arc  important  ex- 
peptones,  when  the  exoerimeni  i«  performed  at  a  amples. 
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(3)  -4(6i(mi*«»M.— Compounds  of  prfifeid  the  end  of  the  three  hours  Laodenria  died  wiSi 
bodies  with  metallic  bases,  or  with  acid  or  her  husband  and  returned  with  him  to  the  lower 
alkaline  radicals.  When  a  small  quantity  of  regions.  His  tomb  was  near  Eleus  in  the 
dilute  acetic  or  hydrochloric  acid  is  added  to  an  Thracian  Chersonesus,  a  temple  was  erected  to 
albumin  or  a  globulin,  the  proteid  gradually  com-  him  there,  and  at  Phylacc  a  sanctuary  was  built 
bines  with  the  acid,  forming  a  loosely-connected  in  which  funeral  games  were  played  in  his  honor. 
compound  which  is  no  longer  coagulable  by  heat.  The  story  is  told  by  Wordsworth  in  one  of  his 
and  which  is  known  as  "acid  albumin."    Acid  most  beautiful  poems. 

albumin  is  soluble  in  dilute  acids  or  alkaliea,  but  _  ,  ,,.,,. 
insoluble  in  a  neutral  menstruum.  When  the  Proteit,  a  solemn  declaration,  of  opinion, 
original  proteid  is  treated  with  a  small  quantity  commonly  agaui"  some  act,  particularly  a  formal 
of  dilute  alkali,  it  combines  with  the  alkali  to  ?nd  solemn  declaration,  m  writing,  of  dissent 
form  "alkali  albumin";  and  this,  like  acid  al-  f™™  '^^  proceedings  of  a  legislative  body,  or  a 
bumin,  is  soluble  in  weakly  acid  or  alkaline  ''ke  declaratton  of  dissent  by  a  minority  of  any 
media,  but  insoluble  in  a  neutral  one.  Alkali  iiody  against  the  proceedings  of  the  majority. 
albumin  is  likewise  not  coagulable  by  heat.  The  1"  commerce,  a  formal  declaration,  made  by  a 
combinations  here  described  may  be  taken  as  notary  public,  under  hand  and  seal,  at  the  re- 
typical  of  the  albuminates  in  a  general  way;  but  quest  of  the  payee  or  holder  of  a  bill  of  exchange, 
as  the  albuminates  are  doubtless  very  numerous,  for  non-acceptance  or  non-payment  of  the  same, 
and  as  they  have  not  yet  been  fully  investigated,  protesting  against  the  drawer  and  others  eon- 
it  must  not  be  inferred  that  they  will  all  possess  cemed  ior  the  exchange,  charges,  damages,  and 
the  characteristics  of  ordinary  acid  and  alkali  interest.  This  protest  is  written  on  a  copy  of 
albumins.  the  bill  of  exchange,  and  notice  is  given  to  the 

(4)  Proteosts,  or  Aibuminoses.—  Proteids  drawer  and  endorsers  of  the  same,  by  whidi  they 
derived  from  the  albumins  or  globulins  or  al-  become  liable  to  pay  the  amount  of  tbe  bill,  with 
buminates  by  the  action  of  digestive  ferments,  charges,  damages,  and  interest  (See  Bill  at 
such  as  pepsin  and  trypsin.  They  are  interme-  Exchange.)  A  protest  is  also  a  writing,  at- 
diatc  between  the  original  proteids  and  the  pep-  tested  before  a  notary  public,  a  justice  of  the 
tones  into  which  these  original  proteids  are  peace,  or  a  consul  in  foreign  parts,  drawn  by 
ultimately  transformed  bv  the  digestive  ferments,  a  master  of  a  vessel,  stating  the  severity  of  a 
They  are  precipitated  from  solution  by  nitric  voyage  by  which  the  ship  has  suffered,  and 
acid,  the  precipitate  dissolving  upon  application  showing  that  the  damage  was  not  owing  to  the 
of  heat.    They  are  also  somewhat  diffusible,  but  neglect  or  misconduct  of  the  master. 

not  to  the  same  extent  as  the  peptones.  _                     „   .           ,«,.».,, 

(5)  i*?;(ortM^  Proteids  which  are  formed  PrpttttMit  Bpucopal  Church,  The,  the 
by  the  prolonged  action  of  digestive  ferments  American  branch  of  the  Anglican  Communum 
upon  other  proteids.  (Compare  the  "proteoses.'  The  Church  in  America,  though  quite  indepcn- 
in  the  preceding  paragraph.)  They  are  readily  dent,  is  in  full  communion  with  the  Church  of 
soluble  in  water,  and  are  not  precipitated  W  England  and  inherits  her  ecclesiastical  position. 
heat,  nor  by  nitric  acid.  They  are  precipitated.  As  the  Preface  to  the  Prayer  Book  states:  "This 
however,  by  tannin,  and  by  certain  other  Church  is  far  from  intending  to  depart  from 
reagents.  The  peptones  are  diffusible,  and  they  the  Church  of  England  in  any  essential  point 
play  an  exceedingly  important  part  in  diges-  of  doctrine,  discipline  or  worship;  or  further 
tion  and  assimilation.  Peptones  that  are  artifi-  than  local  circumstances  require.*  To  define 
cially  prepared  are  commonly  bitter,  perhaps  her  principles  and  position  is  to  define  Anglican- 
from  the  development  of  alkaloids  or  glucosides.  ism,  to  interpret  that  movement  in  history  known 
Pure  peptone  has  a  meaty  flavor.  as  the  English  Reformation. 

(6)  Insoluble  Proteids.— This  class  includes  In  the  beginning  of  the  l6th  century  tbe 
those  proteids  which  are  markedly  insoluble.  It  Church  of  England  was  in  full  communion  with 
is  hardly  a  logical  division,  because  it  includes  the  national  churches  of  western  Europe,  acquies- 
many  substances  that  have  little  in  common  save  cing  with  them  in  the  headship  of  the  Church  of 
the  one  characteristic  of  extreme  insolubility  in  Rome.  In  doctrine  and  discipline  she  bad  be- 
all  ordinary  solvents.  Fibrin,  gluten,  and  coag-  come  identified  with  the  prevailing  type  of 
ulated  egg  albumin  are  examples.  Latin    Christianity.    By    tbe    end    of  the    i^th 

Protein    (Greek,    'first*),    a    hypothetical  century   she   had    withdrawn    from    the    Roman 

substance  whose  existence  is  not  now  admitted,  obedience   and   had    gradually   come   to   assume 

but  which  was  formerly  believed  to  be  an  essen-  the  position  she  maintains  to-day.    This  period 

rial   part  of  albumin,  casein,   and  other  nitrog-  of  transition  constituted  the  Anglican  Reforma- 

enous  organic  bodies.    See  Pkoteids.  !">"■    The  stttus  of  the  Church  of  England  was 

!>.«•_...'•>....      c.    f-„,^..,.  unique.     Positively,  the  change  involved  a  re- 

Proterantbua.     See  Gillekia.  assertion  of  the  principles  of  primitive  Chris- 

Protcro  glypba.     See  Opisthoclypha.  tianity    and    an    assimilation    of    the    newly- 

Protesilaus,    pro-tcs-i-la'us,     Greek    hero,  awakened     tendencies     of     modern     thought. 

son  of  Iphiclus,  king  of  Phylace,  TTiessaly.    He  Negatively,  it  involved  the  repudiation  on  the 

led  a  band  of  Thessalian  warriors  against  Troy  one  hand  of  medixval   Roman   Catholicism,  on 

and  was  the  first  of  the  Greeks  to  land  on  the  the  other  of  Continental   Protestantism.     Angli- 

Trojan  coast,  whereupon  he  was  killed  by  Hec-  cans  believed  that  the  change  involved  no  breach 

tor.    Another  tradition  makes  Achates  slay  him.  in  the  continuity  of  the  English  Church.     They 

He  is  famed  in  ancient  story  for  the  affection  maintained    that    in    rejecting    much    that    was 

which  existed  between  him  and  his  wife  Lao-  Roman  and  medieval,  they  had  forfeited  noth- 

demia    who,    when    she    learned    of    his    death,  ing  essentially  Catholic, 

prayed   that  he  might   return   to  her   for   three  The  American  Church  inheriting  this  position 

houra.      The   prayer   was   granted   and   Hermes  claims  to  be  a  branch  of  the  primitive  Catholic 

Eondncted  Protesilaus  to  the  upper  world.    At  and  Apostolic  Church.     At  the  same  time  she 
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if  frankly   ot^rtunist   in  adapting  herself  to  at  one  with  them  in  striving  to  adopt  and  sppty 

the  needs  and  conditions  of  modern  life.     In  Christianity    to    the    needs    of   modern    times, 

die  sense  of  bein^  not-Roman,  she  h  Protest-  Since    the    af)poiiitment    of   a   Commission   on 

ant.    As   maintainmg   tliat   her   continuity   with  Christian  Unity  in  1856,  there  have  been  confer- 

the  ancient  Church  is  guaranteed  by  her  posses-  ences  with  the  Presbyterian   General  Assembly, 

sion  of  the  Apostolic  succession  of  bishops,  she  the  General  Synods  of  Evangelical  Lutherans  01 

is    Episcopal.     She    is    Episc<^al    also    in    the  the    North   and   the   South,   and  the   Provincial 

sense  of  being  not-Papal.    This,  perhaps,  gives  Council  of  the   Moravians.     These  have  con- 

the  rationale  of  her  common  legal  title.     Mem-  tributed   somewhat   to    a   better   mutual    under- 

bers  of  the  Church  are  spoken  of  indifferently  standing.      Some    idea    of    the    nature    of    the 

■s  Anglicans,  Episcopalians  or  Churchmen.  Anglican    claim   and   hope   is   necessary   at   the 

The    fundamental   principles  ^  of   Anglicanism  outset    for    an    appreciation    of    the    details    of 

■s  well  as  Anglican  terms  of  inter-communion  Anglican  history. 

are  indicated  in  what  is  known  as  the  Chicago-  The  Church  of  England  in  the  American 
Lambeth  Quadrilateral.  In  1886  a  Commission  Colonies.— The  Church  of  England  came  to 
on  Christian  Unity  reported  to  a  General  Con-  America  with  the  first  English  explorers  and 
vention  held  at  Chicago.  The  substance  of  their  colonists.  Tlie  first  English  service,  so  far  as 
report  was  embodied  in  a  Declaration  of  the  is  known,  was  held  in  1579  on  the  coast  of 
House  of  Bishops.  Two  years  later,  this  Declar-  California  by  the  Rev,  Francis  (or  Martin) 
ation  was,  with  slight  modifications,  adopted  Fletcher,  ship's-chaplain  lo  Sir  Francis  Drake, 
by  the  bishops  of  the  whole  Anglican  Commun-  in  1607  an  English  clergyman  was  regularly  es- 
ion,  meeting  in  conference  at  the  Archbishop  of  tablished  among  the  Virginia  colonists  at  James- 
Canterbury^  palace  in  Lambeth.  The  wording  town.  This  missionary  was  the  Rev.  Robert 
of  this  Anglican  Eirenicon,  defining  the  essentials  Hunt,  a  man  of  simple  piety  and  great  leal,  who 
of  the  Christian  faith,  is  as  follows :  held  daily  services  in  the  open  air  and  on  31 

■l.  The  Holy  Scriptures  of  the  Old  and  June  1607  for  the  first  time  in  America  admin- 
New  Testaments,  as  containing  all  things  neces-  isiered  the  Holy  Communion.  Virginia  was  a 
sary  to  salvation,  and  as  being  the  rule  and  Church  of  England  colony.  Various  missions 
ultimate  standard  of  faith;  were  established  as  the  colony  grew.    The  clergy 

•2.  The   Apostles'    Creed,   as   the    Baptismal  were  most   of  them   faithful   missionary  priests. 

Symbol,  and  tiie  Nicene  Creed,  as  the  sufficient  Some,    unfortunately,    were   men   who   had   bad 

statement   of  the   Christian   Faith  ;  records  at  home,  and  whose  lives  tended  to  dis- 

■3.  The  two  Sacraments,  ordained  by  Christ  credit  the   Church  which   they   served.     In   the 

Himself — Baptism  and  the  Supper  of  the  Lord  same  year  that  Jamestown  was  settled,   Prayer 

—  ministered    with    unfailing    use    of    Christ's  Book   services   were   held   also   on   St   George's 

words  of  institution  and  of  the  elements  ordained  Island,  Maine.     Within  a  short  time  there  were 

by  Him ;  English    clergymen    settled    in    Maryland,    and 

■4.  The  Historic  Episcopate  locally  adapted  before    the    end    of    the    century,    missionaries 

in    the    methods    of    its    administration    to    the  working   in    New    Hampshire,    South    Carolina, 

varying  needs  of  the  nations  and  peoples  called  Delaware,  New  York,  New  Jersey  and  Pennsyl- 

of  God  into  the  Unity  of  His  Church.*  vania.     In  1692,  grants  of  land  were  made  for 

This  Declaration  may  be  taken  as  an  offi-  Trinity  Church,  New  York.     Five  years  later, 

cial    indication   of   the  bases   of   the   Anglican  the  Rev.  William  Vesey  was  establi^ed  as  reo- 

position.  tor   of  what  has   become   the  most  important 

It  is  the  belief  and  hope  of  Anglicans  that  parish  in  the  country. 

the  position  gives  them  good  vantage-ground  for  In    New    England   the  ■  Church    of   England 

promoting  the  cause  of  Christian  unity.     They  fared    badly.     The    Puritans    of    Massachusetts 

have  much  in  common  with  all  bodies  of  Chris-  Bay  had  on  leaving  England  professed  unaller- 

tians.    While  their  attitude  toward  Roman  Calh-  able   attachment  to   their  mother-church.     They 

olica  is  one  of  resolute  protest,  iheir  quarrel  is  had,    however,    adopted    a    Calvinistic   theology 

only  with  a  medieval  Romanism  t^  which  they  differing  in  various  ways  from  the  teaching  of 

believe    that    the   primitive    Caviiolicism    of   the  the   Prayer  Book.     Shortly  after  reaching  New 

great    Latin    Communion    has    been    obscured.  England,    they    adopted    also   the    ecclesiastical 

Their   position    more   nearly   approximates   that  polity  of  the  Ptigrims  of  Plymouth.    In  England, 

of  Eastern  Orthodox  Catholicism  —  Greek  Chris-  Puritans   as   well  as   Anglicans   had   done  their 

tianity  —  and  that  of  the  Old  Catholics.    Their  best    to    suppress    'Independents."      Calvinistic 

relations  with  both  these  communions  arc  those  Congregationalism  became  the  "standing  order* 

of   friendly   interest   and    intelligent  sympathy,  in  Massachnsetts  and  Connecticut.    The  use  of 

although  tnere  is  no  inter-communion  nor  im-  the   English   Prayer  Book   was  made  a   penal 

mediate   prospect   of  it.     The  many   differences  offense  and  Churchmen,  so  far  as  possible,  were 

due  to  widely  differing  antecedents  oppose  diffi-  driven    from    the    colonies.      Among   the   more 

cutties  to  the  adoption  of  a  common  platform,  notable  victims  of  Puritan  intolerance  were  John 

This,  however,  does  not  prevent  many  manites-  Checkley,    William    Blackstone,   the   Browns   of 

tations  of  present  friendship  and  hope  of  closer  Salem  and  Samuel  Maverick.    Some  took  refuge 

relations   in   future.     Recent  years  have  seen  a  in    Rhode    Island,    others    in    colonies    farther 

marked   rapprochement  between  the  Anglicans  south. 

■nd  the  Russian  Orthodox  Communion,  The    18th   century   saw    increased    effort    on 

On  the  other  hand,  the  Anglican  Church  is  the  part  of  the  Church  of  England  to  minister 

in   dose   sympathy   with   the   life   and    aims   of  to  the  needs  of  colonists  in  America.  Since  1634, 

various  bodies  of  Protestants.    Her  breach  with  colonial  churches  had  been  under  the  supervision 

the  Christian  past  is  not  so  great  as  theirs  but  of  the  Bishop  of  London.  In  1696,  Bishop  Comp- 

*he  rejoices  to  feel  that  the  fundamentals  of  her  ton  of  London  appointed  as  his  "commissary* 

faith  are  the  same  as  theirs,  and  that  she  is  for  Maryland,  Dr.   Thomas  Bray.     Dr.  Bra/i 
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interest  in  American  missions  led  to  the  forma-  Woodbury,  at  which  a  petition  was  addressed 
tion  ot  the.  Society  for  Promoting  Christian  to  English  bishops  to  consecrate  for  America 
Knowledge  (S.  P.  C-  K.)  and  of  the  Society  and  a  candidate  was  chosen  for  the  episcopal 
for  the  Propagation  of  the  Gospel  in  Foreign  office.  The  bishop-elect  was  Dr.  Samuel  Sea- 
Parts  (S.  P.  G.),  This  latter  society  was  bury,  a  native  of  Connecticut,  an  S.  P.  G. 
especially  active  in  providing  missionaries  for  missienary  in  the  colony  of  New  York  and  re- 
America,  and  in  furnishing  them  with  means  cenlly  a  chaplain  in  the  British  army.  He  sailed 
of^  support  The  most  notable  of  these  mission-  lo  England  and  asked  for  consecration.  This 
arles  were  the  Rev,  George  Keith  and  the  Rev.  he  was  unable  to  obtain.    The  English  bishops, 

John  Talbot.  They  traversed  the  colonies  from  as  officers  of  a  State-church,  were  unwilling  to 
Tew  Hampshire  to  North  Carolina  and  sent  act  without  formal  auihoriiation  by  Parliament, 
to  the  S.  P.  G.  full  reports  of  the  needs  of  This  was  not  forthcoming.  After  waiting  a  year, 
America.  Seabury,  in  compliance  with  instructions  from 
English  clergy  met  with  much  opposition  in  Connecticut,  transferred  his  application  to  the 
New  England.  There  was  a  special  outcry  Episcopal  Church  of  Scotland.  The  Scottish 
against  them  owing  to  secessions  from  the  Con-  bishops  willingly  erantedhis  request  and  he  was 
gregational  ranks.  In  172a,  the  President  of  consecrated  in  Aberdeen,  14  Nov.  1784.  He 
Yale  College,  Dr,  Timothy  Cutler,  and  four  signed  a  "concordate*  with  hi5  consecrators,  in 
tutors  resigned  their  positions  to  embrace  Epis-  which  inter  alia  it  was  agreed  that  he  should 
copacy.  One  of  these,  Dr.  Samuel  Johnson  of  use  his  influence  to  introduce  in  America  a  Com- 
Stratfgrd,  became  the  most  notable  Churchman  munion  Office  like  the  Scollish.  This  differs 
in  Connecticut.  One  of  the  wisest  and  most  from  the  English  one,  being,  in  some  ways, 
far-seeing  friends  of  America  in  England  was  "more  agreeable  to  the  genuine  Standards  of 
Dr.  George  Berkeley,  dean  of  Dcrry,  afterward  Antiquity.*  Five  years  later.  Bishop  Seabury 
bishop  of  Cloyne.  He  wished  to  found  a  (rain-  was  enabled  to  keep  this  promise.  His  enduring 
ing-school  for  American  missionaries.  *Saint  monument  is  the  complete  form  in  the  American 
Paul's  College"  was  to  have  been  situated  in —  Prayer  Book  of  the  Prayer  of  Consecration  in 
it  being  a  conveniently  central  point  —  the  Ber-  the  Eucharistic  Office.  Bishop  Seabury  lived 
muda  Islands.  Dean  Berkeley  came  lo  America  until  1796.  He  was  a  noble  man  and  a  staunch 
and  spent  three  years  in  Rhode  Island.  He  was  Churchman.  He  was  indefatigable  in  adminis- 
forced  to  abandon  his  project  by  failure  to  re-  tering  his  diocese,  but,  partly  owing  to  Uis  'war- 
ceive  funds  which  had  been  promised  by  the  record,"  did  not  exercise  great  influence  outside 
English  Parliament.  of  Connecticut.  It  was  not  until  a  century  after 
John  and  Charles  Wesley  for  a  time  worked  his  death  that  his  fellow-Churchmen  fully  ap- 
in  Georgia  in  (he  early  days  of  the  colony,  preciated  the  extent  of  their  indebtedness  to  this 
This  was  before  any  Methodist  societies  had  first  of  all  bishops  in  America. 
separated  from  the  English  Church.  Later  In  1785,  delegates  from  seven  colonies  louth 
Methodist  preachers,  especially  George  White-  of  Connecticut,  laymen  as  well  as  clergymen, 
field,  were  vehement  in  denouncing  the  Anglican  met  in  Convention  in  Philadelphia.  Their  most 
cler^  and  did  much  to  disturb  the  S.  P.  G.  imporunt  ads  were  to  arrange  for  triennial 
missions.  However,  the  work  prospered  despite  General  Conventions,  and  to  make  a  new  appli- 
draw-backs — 'greatest  of  which  was  the  lack  cation  to  the  archbishops  ot  England  to  conse- 
of  bishops — and  by  1775,  there  were  about  300  crate  bishops  for  America.  There  was  some 
parishes,  ministered  to  by  250  clergymen.  It  is  delay.  The  English  bishops  objected  to  pro- 
estimated  that  between  1607  and  1775  about  2,000  posed  changes  in  the  Prayer  Book.  Their  ob- 
*Clerks  in  Holy  Orders"  of  the  English  Church  jections  were  met  by  action  of  a  convention  held 
had,  for  longer  or  shorter  periods,  labored  in  in  Wilmington,  DcL,  in  1786.  Finally,  on 
America.  4  Feb.  1787,  English  bishops  in  Lambeth 
OrgaKixation  m  an  Independent  Chu'ch. — The  Chapel  consecrated  Dr.  William  White  to  be 
outbreak  of  the  War  of  the  Revolution  put  an  bishop  of  Pennsylvania  and  Dr.  Samuel  Provoost 
end  to  intercourse  between  colonial  Churchmen  to  be  bishop  of  New  York.  Four  years  later, 
and  the  authorities  of  the  Church  of  England.  Dr.  James  Madison,  President  of  William  and 
Many  of  the  clergy  were  Tories.  These  left  the  Mary  College,  was  consecrated  in  England, 
colonies  for  England  and  Nova  Scotia.  During  bishop  ot  Virginia.  The  four  American  bishops 
the  war,  services  were  maintained  in  a  few  in  1792  joined  in  the  consecration  of  Thomas 
places,  prayers  for  Congress  being  substituted  John  Claggett,  as  bishop  of  Maryland,  through 
for  prayers  for  the  King.  The  one  man,  wliose  whom  the  joint  succession  from  the  bishops  of 
influence  did  most  to  hold  together  scattered  Ei^land  and  Scotland  has  passed  to  every  mem- 
bands  of  Churchmen  was  Dr,  William  White  ber  of  the  American  episcopate. 
of  Christ  Church  and  St.  Peter's,  Philadelphia.  The  bishops  of  the  Church  are  its  chief 
He  was  in  dose  touch  with  the  fathers  of  the  officers,  but  the  "Constitution  and  Canons* 
commonwealth  and  was  for  many  years  chaplain  adopted  in  1789,  provide  that  presbyters  and 
of  Congress.  Immediately  after  the  recognition  laymen  shall  share  their  responsibility  of  admin- 
of  American  independence,  steps  were  taken  to  istration.  Each  diocese  has  a  Standing  Com- 
organize  an  independent  American  Church,  and  mittee,  consisting  of  presbyters  and  laymen  (in 
to  eslabiisb  new  relations  with  the  Church  of  three  dioceses,  of  clergy  onlyl  elected  by  the 
England,  which  should  recognize  "the  Change  diocesan  convention.  This  committee  acts  as  a 
in  our  Situation  from  a  Daughter-  to  a  Sister-  cabinet  to  the  bishop.  In  case  of  vacancy  in 
Church."  the  episcopate,  or  sometimes  during  a  bishop's 
First  to  act— -for  themselves  alone  —  were  absence  or  incapacity,  the  Standing  Committee 
the  clergy  of  Connecticut.  They  were  con-  for  canonical  purposes  becomes  the  'Ecclesias- 
vinced  that  the  first  step  of  all  must  be  to  ob-  tical  Authority"  for  the  diocese, 
tain  bishops.     In  1783  a  meeting  was  held  at          Similarly,  the  House  of  Bishops  is  associated 
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wilh  a  House  of  Deputies  in  General  Conveniion.  He  was,  as  his  epitaph  states,  'the  able  and  in- 

Thc  lower  Honse  is  composed  of  foi'r  clerical  trcpid  Champion  of  the  Chiirch  of  God,*    He 

and    four    lay   delegates    ^communicants)    from  was  enthusiastically  loyal  to  the  prinnples  of  ht» 

each  diocese  and  one  clerical  and  one  lay  dele-  Church  and  saw  no  wisdom  or  charity  in  hesi- 

Ste  from  each  missionaty  jurisdiction.  Either  tating  to  avow  them,  'Evangelical  Truth  and 
)use  may  originate  legislation,  but  concurrent  Apostolic  Order"  was  his  motto.  No  Church- 
action  is  necessary  to  make  if  valid.  The  House  man  of  his  time  did  so  much  to  make  explicit 
of  Bishops  has  a  veto  on  the  action  of  the  lower  the  principles  of  Anglican  Catholicism. 
House.  All  bishops  are  equal  in  rank.  The  Alexander  Vict s  Gris wold  (1766-184J)  of  the 
•enior  by  consecration  acts  as  primate  or  *Pre-  Eastern  Diocese  (all  New  England  except  Con- 
siding  Bishop.*  All  general  disciplinary  regula-  neclicut)  was  influential  in  a  different  way.  He 
tions  are  comprised  in  the  Constitntion  and  possessed  New  England  virtues,  a  serious  piety, 
Canons  of  the  General  Convention.  In  addition  patient  hardihood  and  frugality,  and  a  {treat 
to  these,  each  diocese  has  its  own  Constitution  capacity  for  hard  work,'  His  faithful  ministra- 
and  Canons.  tions  in  all  parts  of  his  immense  diocese  did 
A  General  Convention  was  held  in  1789.  much  to  dispel  Puritan  superstition  concerning 
Bishop  Provoost  and  some  delegates  objected  to  Episcopacy  and  the  episcopal  order. 
the  recognition  of  Bishop  Seabury,  but  the  Philander  Chase  of  New  Hampshire  (i7?S- 
objection  was  overcome  by  the  influence  of  1852),  first  bishop  of  Ohio,  and  later  of  Illinois, 
Bishop  White.  As  Bishop  Provoost  was  absent,  labored  indefaligably  as  a  missionary  in  many 
Bishop  Seabury  and  Bishop  White  constituted  States.  He  was  founder  of  Kenyon  College  and 
the  first  House  of  Bishops.  Their  chief  work  Bexley  Hall,  Gamhier,  Ohio,  and  Jubilee  Col- 
was  the  revision  of  the  Prayer  Book.  All  pro-  lege.  Peoria,  111.  For  both  of  these  he  ob- 
posed  changes  emanated  from  the  bishops  and,  lained  funds  in  England.  He  was  of  an  eccentric 
with  one  exception,  were  ratified  by  the  House  characler,  but  a  man  of  determination.  His 
of  Deputies.  The  two  bishops  formed  an  effec-  one  aim  was  to  spread  the  knowledge  of  his  own 
tive  combination.  To  quote  an  apt  comment  of  two  treasures,  the  Bible  and  the  Prayer  Book. 
Bishop  John  Williams :  "For  the  results  of  that  These  men  were  typical  American  Churchmen 
memorable  Convention,  in  which  so  much  was  of  the  first  half  of  the  igfh  century.  Their 
gained  —  may  we  not  say  so  little  lost?  —  we  work  indicates  very  fairly  the  kind  of  work 
are  indebted  under  the  over-ruling  wisdom  of  done  by  their  fellow-Churchmen  in  all  parts  oi 
the   Holy   Spirit   to  the  steadfast  gentleness  of  the  country. 

Bishop  White  and  the  gentle  steadfastness  of  Parlies. —  The  work  of  the  Church  has  been 

Bishop  Seabury.*  largely   missionary:    its   clergy,   men   of   affairs 

The  Prayer  Book  adopted  in  1789  (to  which  rather  than  theologians.    It  has  produced  no  pe~ 

■  few  additional  offices  were  later  added)  con-  caliar  school  of  thou|fht,  but  has  rel^ected  the 

tinued  in  use  for  over  a  century.     In  189a  a  theological  developments  of  England  and  Ger- 

second  revision  was  completed  when  the  Prayer  many.     There    have    been,    generally    speaking. 

Book  was  gfiven  its  present  form.    This  Prayer  three  types  of  Clturchmen,  known  respeciivelj 

Book,  which  contains  all  the  public  offices  of  the  as    High    Church.    Low    Church    and    Broad 

Church,  is  the  best  evidence  of  the  doctrinal  Church.     Each  of  these  has  emphasized  some 

and  ecclesiastical  position  of  the  Protestant  ^is^  one   side   of   Church   teaching  and   has   not   es- 

copal  Church.    Canons  give  regulations  for  prac-  caped  the  dangers  of  one-sided  partisanship, 

tieal  admmistration,  discipline  and  clerical  edu-  The    Low     Church     represented     the     i8th 

cation.     They  give  a  fair  idea  of  the  Church's  century  revival  in  the  Church  of  England  which 

methods  of  working.     The  Prayer   Book  alone  took   the    form    of    Evangelicalism    within    the 

can  suggest  the  faith  and  spirit  which  constitute  Church  and   Methodism   without.     The  truths 

her  life.  which  it  emphasiied  were  the  absolute  depen- 

Hislory  during   the  v)th  Century. —  For  S*>  dence  of  the   spiritual   life   on  the  person  of 

years     the     Episcopal     Church     was     a     small  Christ,   the   need   of   conversion,   the   reality   of 

body.     It   could   do   little   more  than   assert   its  grace  and  purely  instrumental  character  of  'or- 

right  to  exist  in  the  face  of  hostile  prejudice,  dinances.'    The  Atonement  was  the  central  fact 

It  was  suspected  for  its  English  antecedents  and  in  Evangelical  theology,     (Men  of  this  school 

disliked  tor  its  assertion  —  distinct  though  timid  were  also  noted  for  promoting  the  cause  of  for- 

—  of  ancient  ecclesiastical  principles  in  the  midst  eign   missions,)      The   Evangeiicais    were   dom- 

of    prevalent    Protestantism,      It    was    perforce  inant    until    the    middle    of    the    19th    century, 

apologetically  apostolic.     It  was  inevitable,  how-  They  were  strenuous  in  opposing  High  Church 

ever,  that  it  should  gain  a  firm  footing  in  Amer-  teaching  as  being  thinly  disguised  "Popery." 

ican    life,   when    its    representatives   were    such  High  Church  principles  were  brought  to  the 

clergy  as  its  first  bishops  and  such  Jaity  as  Wash-  fore    bv   the    Tractarian    (Oxford)     Movement 

injTton,   Jefferson,   Hamilton.   Franklin   and   two  which  began  in  1833,     These  were  the  assertion 

thirds  of  the  signers  of  the  Declaration  of  Inde-  of  the  character  of  the  Church  as  a  divine  so- 

Sendence.     For   so  years   the   most  conspicuous  ciety,  the  special  sphere  of  the  working  of  the 

(TUre  in  the  Church  was  that  of  Bishop  White.  Holy  Spirit ;  of  the  character  of  sacraments  as 

His  episcopate   (1787-1836)   was  the  most  im-  veritable  means  of  grace;  of  the  central  place 

portant  the   Church   has   seen.    His  wise   and  in    Christian   worship   of  the   Holy   Eucharist, 

gentle  guidance  of  his  owfi  people,  his  fairness  Among  the  more  obvious  results  of  this  move- 

and  charity  toward  all  others,  did  much  to  pro-  nient  were  increased   reverence  and  beauty  in 

tect  the  Church  in  the  critical  period  of  its  his-  church  services,  increased  parochial  activity,  es- 

tory.  pecially  among  the  poor ;  the  revival  of  frequent 

There  were  other  strong  men  in  the  House  Eucharists  and   (to  some  extent)   of  auricular 

of  Bishops.    John  Henry  Hohart  of  New  York  confession.   The  later  stages  of  the  movement  pro- 

(i77S-i83i>)  bad  the  most  forcible  personality,  duced  a  party  of  RitualisK    They  differed  from 
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the  early  Tractariana.    Their  ritual  was  largdjr    were    mot*    or    less    disturbtd    L,     

in  imitation  of  the  Latin  rite,  whereas  their  aroused  by  the  Tractarian  Movement.  Ameri- 
predecessors  copied  a  Laudian  model;  thdr  can  Low  Churchmen  were  strongly  opposed  to 
ideals  were  medueval  rather  than  patristic  The  the  'Oxford  Divinity.*  The  first  important  in- 
early  Tractarians  sought  to  revive  the  teaching  cident  in  the  agiUtion  was  the  'Carey  ordina- 
and  spirit  of  the  first  four  centuries,  the  ritual-  tion"  in  1843.  Arthur  Carey,  a  graduate  of 
ists  to  reproduce  the  picturesque  externals  of  the  General  Theological  Seminary,  who  had 
the  I4lh.  Both  sections  of  the  party  em-  accepted  Tractarian  principles,  was,  in  con- 
phasized  the  "sacramental  principle*  in  Chris-  sequence,  subjected  lo  a  severe  examination  by 
tianity  and  made  the  Incarnation  rather  than  the  chaplains  of  the  bishop  of  New  York.  They 
the  Atonement  the  central  fact  in  their  theology,  declined   to   recommend   him    for    orders.     The 

Parallel  with  the  Oxford  Movement  was  the  bishop.  Dr.  B.  T.  Onderdonk,  himself  examined 
development  of  what  is  variously  described  as  the  candidate,  was  satisfied  with  his  answers, 
the  Liberal  Theology  or  La  titu  dinar  tan  ism.  The  and  proceeded  to  his  ordination.  This  occa- 
Broad  Church  platform  is  based  on  the  funda-  sioned  an  outcry  against  the  bishop,  and  was 
mental  truth  of  the  Fatherhood  of  God.  It  is  the  signal  lor  a  series  of  disputes  and  cam- 
well  described  in  words  of  its  most  distinguished  paigns  of  pamphlet  warfare,  in  various  parts  of 
American  representative,  Phillips  Brooks.  'The  the  country.  In  many  instances,  Low  Qiurch 
broader  theology,  which  had  its  masters  in  Eng-  bishops  objected  to  the  liking  of  High  Church 
land  in  such  men  as  Dr.  Arnold  and  the  Rev.  clergy  for  'awkward  chancel-arrangements*  sug- 
Frederiek  D.  Maurice,  has  likewise  had  its  clear  gestive  of  High  Eucharistic  doctrine.  Bishop 
and  powerful  effect  upon  the  Episcopal  Church.  Mcllvaine  of  Ohio  refused  to  consecrate  a 
A  lofty  belief  in  nun's  spiritual  possibilities,  a  church  until  the  altar  was  removed  from  the 
large  hope  for  man's  eternal  destinies,  a  desire  east  walL  Bishop  Eastburn  of  Massachusetts 
for  the  careful  and  critical  study  of  the  Bible,  refused  to  visit  a  Boston  church  for  confirma- 
and  an  earnest  insistence  on  the  comprehensive  tions  because  the  clergy  kneeled  facing  the 
character  of  the  Church  of  Christ  — these  are  altar,  which  was  surmounted  by  a  cross  and 
the  characteristics  of  much  of  the  most  zealous  candlesticks.  These  were  typical  examples, 
pulpit  teaching  and  parish  life  in  these  later  There  were  discussions  over  vested  choirs, 
days.*  Broad  Churchmen  desire  to  vindicate  the  preaching  in  surplice,  stained-glass  windows, 
rational  character  of  Christianity,  to  develop  flowers  on  the  altar,  and  similar  details.  There 
its  philosophic  side,  to  bring  formal  statements  was  also  an  effort  made  by  Low  Church  par- 
of  the  faith  into  accord  with  modem  knowledge  tisans  to  discredit  High  Church  doctrine  by 
and  modern  thought.  They  find  themselves  impugning  the  moral  character  of  its  leading 
fflDch  in  sympathy  with  the  early  theology  of  champions.  Partisan  motives  mingled  with  the 
Alexandria  and  more  or  less  opposed  to  the  laudable  feeling  that  a  bishop  like  the  wife  of 
type  of  mind  represented  by  Augustine.  Cxsar  'must  be  above  suspicion." 

There  has  been  conflict  between  representa-  A  revival  of  controversy  followed  the  Civil 
lives  of  these  several  schools,  not  concerning  War.  At  two  successive  General  Conventions, 
positive  principles  but  concerning  their  re-  1868  and  1871,  the  main  discussion  concerned  a 
spective  negations.  Too  often  zeal  for  a  half-  'Canon  of  Ritual.'  Various  proposals  were 
truth  has  denied  or  disparaged  another  half-  made  to  forbid  the  use  of  ceremonies  recently 
truth.  In  retrospect  it  seems  easy  to  see  that  revived,  and  behind  this  was  opposition  to  Trac-  . 
the  special  principles  of  the  three  schools  are  tariari  teaching  on  the  sacraments.  In  the  con- 
tqualty  part  of  the  Church's  teaching.  The  dif-  vention  of  1871,  Dr.  James  Dc  Koven  of  Racine 
ference  between  them  is  largely  one  of  em-  College  took  a  firm  stand  as  champion  of  the 
phasis.  They  divide  the  Creed  between  them.  Reri  PreseiKe"  and  challenged  anyone  to  bring 
The  Church  Catechism  contains  a  question,  him  to  trial  for  erroneous  doctrine.  The  chal- 
"What  dost  thou  chiefly  learn  by  these  articles  lenge  was  not  accepted.  In  187s.  however,  be- 
of  thy  belief?"  The  answer  is:  'First,  I  learn  cause  of  his  principles,  the  Church  at  large  re- 
to  believe  in  God  the  Father,  who  hath  made  fused  to  confirm  Dr.  De  Koven's  election  to  the 
me  and  all  the  world;  secondly,  in  God  the  Son,  see  of  Illinois,  as  it  had  previously  refused  to 
who  hath  redeemed  me  and  all  mankind;  thirdly,  confirm  the  election  of  Dean  George  F.  Sey- 
in  God  the  Holy  Ghost,  who  sanctifieth  me  arid  mour.  The  Convention  of  1874  passed  a  canon 
all  the  people  of  God."  This  suggests  a  gen-  forbidding  'ceremonies  or  practices  not  ordained 
eraliiation  which  may  characterize  High,  Low,  or  authorized  in  the  Book  of  Common  Prayer 
and  Broad  Church.  Each  has  emphasized  one  and  setting  forth  or  symbolizing  erroneous  or 
section  of  the  Creed,  and.  at  times,  failed  to  do  doubtful  doctrines,'  The  accompanying  discus- 
justice  lo  the  others.  The  Broad  Church  are  sion  indicates  that  the  framers  had  especially  in 
concerned  for  the  Fatherhood  of  God,  the  moral  mind  'the  doctrine  commonly  known  as  Tran- 
and  philosophical  basis  of  Christian  truth.  The  substantiation."  In  1878,  Dr.  G.  F.  Seymour  ■ 
Low  Church  are  chiefly  concerned  to  present  was  elected  bishop  of  Springfieid.  This  time 
Christ  as  Redeemer  and  the  Centre  of  all  their  his  election  to  the  episcopate  was  confirmed  by 
thought.  The  High  Church  have  had  to  em-  the  Church.  The  event  of  his  consecration 
phasize  a  neglected  portion  of  the  Creed,  belief  in  marks  the  end  of  the  effort  to  deny  that  High 
the  Holy  Ghost,  the  Sanctifier,  in  Church  and  Church  doctrine  is  in  harmony  with  Anglican 
Sacraments  as  ordained  means  of  union  with  formularies.  It  marks  also  the  end  of  a  era- 
Christ.  The  best  men  of  the  various  schools  sade  against  ritual  as  such,  although  the  Church 
have  never  been  mere  partisans.  Party-lines  are  has  consistently  disapproved  any  attempt  to 
now  less  clearly  defined.  The  tendeuCT  is  to  supersede  Anglican  by  Roman  doctrine. 
combine  truths,  to  cultivate  an  all-round  Church-  At  the  time  of  this  later  discussion  occurred 
manship,  which  has  more  than  one  dimension.  the  secession  of  the  "Reformed  Episcopalians." 

ContTovtrsy.—  For  over  30  years,  Churchmen  The  occasion  of  this  was  a  controversy  over 
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Btptisnul  Regeneration.    A  number  o£  Church-  sequent  Prayer  Bock  revision  aiid  conferences 

men  who  held  Zwinglian  views  of  sacraments  with  representatives  of  other  Christan  bodies. 

objected  to  the  wording  of  the  baptismal  office.  Part  of  the  aim  of  the  "Memorial"  was  realized 

They  found  a  leader  in  the  assistant  bishop  of  in    1898    by    the   passage   of   the    "Huntington 

Kentucky,  Dr.  G,  D.   Cummins.    He  issued  a  Amendment."    This   relaxes  the  obligation  al- 

call  for  a  conference  of  all  who  wished  to  re-  ways  lo  use  the  Prayer  Book  in  public  worship 

form  the  Church.    The  convention  adopted  an  and  recognizes  the  duty  of  bishops  to  provide 

expur^ted  Prayer  Book  and  organized  as  a  new  special   forms   of  service   for   special   congrega- 

sect.    Bishop    Cummins    was    deposed    by    the  tions  and  special  occasions.    Both  "Memorial" 

House  of  Bishops.    He  continued,  however,  to  and  "Amendment*  aim  at  making  the  Church 

act  as   bishop   and   consecrated   as   a   colleague,  freer  for  evangelistic  work. 

the  Rev.  C  E.  Cheney,  a  deposed  clergyman  of  There  is  another  side  to  this  work  for  unity. 

the   diocese   of   Illinois.    Their    followmg   was  Dr.   Muhlenberg  had  in  mind  "the  Protestant 

never  large   and   has   now   dwindled  to  insig-  Christendom  of  our  land."    There  is  a  larger 

nificant  proportions.  Christendom   than  this  which   the   Church   may 

The  Church  of  the  Confederacy. —  It  is  not  forget.  Something  has  been  done  to  estab- 
pleasant  to  turn  to  a  striking  episode  in  the  lish  friendly  relations  with  Eastern  Orthodox 
Church's  history  where  an  unavoidable  division  and  Old  Catholics.  Bishop  Horatio  Souihgate 
was  quickly  and  quietly  healed.  By  the  out-  in  1843  was  accredited,  as  representing  the 
break  of  the  Civil  War,  Southern  Churchmen  Church,  to  the  Patriarch  of  Constantinople;  Dr. 
were  isolated  from  their  Northern  brethren.  J.  F.  Young  of  New  York  (later  bishop  of 
Their  position  was  analogous  to  that  of  colonial  Florida)  in  1864,  and  Bishop  Grafton  of  Fond 
Chiuchmen  at  the  Revolution.  There  was  this  du  Lac,  in  1903,  have  paid  official  visits  to  the 
^reat  difference  that  there  were  eleven  organ-  Church  in  Russia.  Bishop  Whiltingham  of 
ized  dioceses,  each  with  a  bishop.  These  eleven  Maryland  in  i8?a  attended  the  Old  Catholic  Con- 
dioceses  eventually  united  to  form  the  Protestant  ference  in  Cologne.  Russian  and  Old  Catholic 
Episcopal  Church  of  the  Confederate  States,  bishops  have  on  several  occasions  accepted  the 
For  five  years  the  Church  of  the  Confederacy  official  courtesies  of  the  American  Church. 
pursued  its  independent  course.  Bishop  Polk  of  Polish  Old  Catholics  in  America  have  made 
Louisiana,  who  had  had  a  West  Point  education,  definite  proposals  of  union.  Another  century 
assumed  command  of  a  Confederate  army  and  may  see  some  result  from  these  small  begin- 
was  killed  in  battle.    At  the  end  of  the  War  the  nings. 

Church  was  confronted  with  the  difHcult  ques-  Missions. —  The  Episcopal  Church  has  al' 
tion  of  the  relation  of  these  severed  parts.  Some  ways  been  breaking  ground  in  new  fields.  Her 
Northerners  were  anxious  to  take  action  which  first  duty  was  to  extend  her  work  in  the  West- 
would  have  been  very  offensive  to  Southern  ern  States,  Among  the  typical  examples  of  the 
susceptibilities.  There  were  two  specially  dilB-  home  missionaries  were  the  Rt.  Rev.  Jackson 
cult  points,  the  precedent  established  by  Bishop  Kemper,  missionary  bishop  of  the  Northwest, 
Polk  and  the  case  of  Bishop  Wilmer  of  Ala-  and  Dr.  James  Lloyd  Breck.  Dr.  Breck  with 
bama,  who  had  been  consecrated  during  the  two  friends  founded  Nashotah  House  in  Wis- 
War,  without  the  consent  of  the  Northern  dio-  consin,  as  a  training  school  for  missionaries. 
ceses.  Fortunately  the  wisdom  of  a  few  leaders,  Later  he  removed  to  Minnesota,  organized  work 
Hopkins  of  Vermont,  Horatio  Potter  of  New  among  Indians  at  Crow  Wing,  and  laid  founda- 
York,  and  others,  guided  all  to  a  satisfactory  tions  for  Church  institutions  in  Faribault. 
conclusion.  The  Convention  of  1862  had  ig-  Bishop  H.  B.  Whipple  developed  and  completed 
nored  the  absence  of  Southern  delegates.  In  his  work.  Stiil  later  Breck  organized  the  "As- 
1865,  the  Southern  bishops  were  urged  to  attend  sociate  Mission  for  the  Pacific  Coast.'  His  last  . 
and  "trust  to  the  love  and  honor  of  their  work  was  the  founding  of  schools  in  Benicia, 
brethren."  Two  bishops  and  delegates  from  Cal.  The  first  bishops  in  the  Pacific  States 
three  dioceses  responded.  In  the  Convention  of  were  William  Ingraham  Kip  of  California 
1868,  the  South  was  fully  represented.  By  ex-  and  Thomas  Fielding  Scott  of  Oregon  and 
ercise  of  tact  and  patience  on  both  sides.  Church-  Washington.  Most  of  the  Western  States  con- 
men  had  succeeded  in  ignoring  "the  late  un-  tain  one  or  more  organized  dioceses.  There  are 
pleasantness.*  still   16  missionary   jurisdictions   in   the   United 

Christian  Unity. —  As  has  been  already  noted.  States    and    four    others    in    American    pos- 

the   Episcopal   Church   believes   that   she   has  a  sessions.     Bishops    have    been    recently   sent   to 

special  missi<^  to  promote  Church  Unity.    For  Alaska,  Sandwich  Islands,  the  Philippines,  and 

50   years   there   has   been   a   standing   Commis-  Porto  Rico. 

sion  to  consider  this  subject.  The  occasion  of  There  are  six  foreign  missionary  jurisdic- 
its  appointment  was  the  presentation  at  the  tions,  Western  Africa  (Cape  Falmas),  Shan^- 
Convention  of  1S53  of  a  "Memorial*  signed  by  hai  and  Hankow  in  China,  Tokyo  and  Kioto  m 
Dr.  W.  A.  Muhlenberg  and  other  well-known  Japan,  and  Cuba.  Bishops  have  also  been  con- 
clergymen.  This  "Memorial"  made  a  plea  for  secrated  for  independent  churches  in  Haiti,  Mex- 
^eater  liturgical  freedom  and  a  less  stringency  Ico,  and  Brazil,  The  direction  of  missionary 
m  conferring  Holy  Orders.  It  aimed  at  taking  work  is  entrusted  to  a  Board  of  Missions  with 
■an  important  step  towards  the  effecting  of  a  headquarters  in  New  York.  Contributions  tor 
Church  unitv  in  the  Protestant  CHiristendom  of  missions  of  all  kinds  probably  amoimt  to  a  mil- 
our  land."     The  first  report  of  the  Commission  lion  dollars  a  year. 

made  valuable  suggestions,  but  led  to  no  imme-  Institutions. —  There  are  a  number  of  Epis- 

diate  results.     Important  members  of  the  Com-  copalian  theological  schools.     The  General  The- 

roission  were  Bishops  George  Burgess  of  Maine  ologlcal    Seminary    in    New   York   is    a   train- 

snd  Alonzo  Potter  of  Pennsylvania.    The  dii-  ing  school  for  the  whole  Church.  It  was  founded 

Rusion  which  ensued  paved  the  way  for  sub-  in  1817,  was  removed  for  a  time  to  New  Haven, 
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returned  m  i83o  to  New  York,  and  was  shonly  established  churches  in  one  national  church.  The 
after  established  in  Chelsea  Square,  II  owes  Protestant  churches  were  obscurantist,  creed- 
its  present  buildings  to  generous  gifts  of  Dean  bound,  and  hostile  to  ali  free  inquiry  in  matters 
Eugene  Augustus  Hoffman.  Of  other  semina-  affecting  religious  belief;  the  Protestantenvcrcin 
ries,  (he  more  important  are  the  Episcopal  Theo-  held  that  "the  attempt  to  limit  the  freedom  of 
lop;ical  School,  Cambridge,  Mass.,  Berlccley  theological  inquiry  is  a  violation  of  the  vital 
Divinity  School,  Middletown,  Conn.,  the  Divinity  principle  of  Protestantism.'  And  the  association 
School  of  Philadelphia,  Seabury  Divinity  School  announced  as  one  of  its  principal  aims  to  arouse 
in  Faribault,  and  Nashotah  House.  popular  sentiment  in  Germany  against  the  en- 
Trinity  College,  Hartford,  Conn.,  Kenjon  croachments  of  clericalism  and  hierarchism  in 
College,  Gambler,  Ohio.  Hobart  College,  Gen-  the  Protestant  churches  and  against  the  pretcn- 
cva.  N.  Y.,  the  University  of  the  South,  gions  of  the  Papacy.  The  union  was  from  the 
Sewanee,  Tenn.,  and  St.  Stephen's  College,  first  viewed  with  jealousy  by  the  govcmrtienta 
Annandale,  N.  Y.,  are  all  Episcopalian  in-  and  by  the  conservative  majority  in  the  several 
stitutions.  Colimibia  University,  New  York,  al-  churches;  and  though  before  the  law  its  mem- 
ways  has  a  Churchman  for  President  and  uses  i,ers  were  under  no  disability,  still,  whether 
Church  prayers  in  its  chapel.  Lehigh  Univer-  clergymen  or  aniversity  men.  they  found  them- 
sity.  South  Bethlehem,  Pa.,  is  by  direc-  se]^.eg  effeclnally  barred  from  pulpits  and  chairs 
tion  of  its  founder  under  Church  auspices,  jn  the  seats  of  learning,  or  from  advancement 
There  are  many  diocesan  schools  for  boys  and  AH  Germans  who  are  Protestants  and  who  are 
girls  and  special  schools  for  negroes  and  In-  willing  to  promote  the  objects  of  the  associa- 
dians  Of  the  larger  Church  schoo  s  for  boys  (ion  are  eligible  to  membership.  Besides  the 
may  be  xnentioned^t.  Panl  s  School,  Concord,  general  Protestantcnverein,  comprising  its  mem- 
N.  H,,  Grown  School  Groton,  Mass.,  and  bership  in  all  the  German  slates,  there  are  par- 
Racme  College,  m  Wisconsin.  Churchmen  ticular  unions,  one  for  northwestern  Germany, 
have  always  been  active  m  promoting  ehari-  ^„^  f^r  Baden,  one  for  Silesia,  and  so  on.  The 
table  wotk.  St.  Luke  s  Hospital,  New  York,  meetings  of  the  general  body  are  biennial,  those 
IS  a  conspicuous  example  of  their  zeal,  gf  the  several  states,  annual.  The  May  Laws 
There  are  numerous  orpnizations  for  the  ^r  Falk  Laws,  designed  to  root  out  Roman 
furthering  of  Church  work  and  a  number  of  Catholicity,  and  the  reorganization  of  the  Prus- 
religious  orders  for  men  and  women.  sia„  state  Church  in  iS^g,  were  fruits  of  the 
Ihe  number  of  Churchmen  is  not  large,  bnt  agitation  carried  on  by  the  Prolestanlcnvcrcin, 
the  rate  of  mcrease  has  been  comparatively  &„[  after  a  few  years  political  opportunism 
rapid.  In  1800  there  were  11  dioceses  served  dictated  to  the  government  the  policy  of  repeal- 
by  7  tishops  and  20S  other  cle^;  m  190D.  there  i^g  the  Falk  Laws;  and  ^^■hen,  under  the  new 
were  86  dioceses  served  by  80  bishops  and  about  system  of  lay  representation  in  the  church's 
5,400  other  clergy.  The  number  of  comrauni-  councils,  members  of  the  general  synod  of  the 
cants  was  about  700,000.  a  mimher  which  im-  Prussian  national  church  were  to  be  chosen,  only 
phes  about  3,000.000  adherents.  The  total  num-  „;„e  members  of  the  Protestantcnverein  were 
ber  of  clergy  to  the  present  time  has  been  more  eie^-f^i  to  70  representatives  of  the  .most  con- 
than  9,000,  of  whom  221  became  bishops  servative  orthodoxy.  In  1880,  U.e  Profestanten- 
Thematerials  for  the  history  of  the,  Protes-  ^^rdn  had  2^000  members  in  80  local  associa- 
tant  Episcopal  Church  arc  to  be  found  in  Jour-  t^^f^^ 
nals  of  the  General  Convention,  the  memoirs  of 
distinguished    Churchmen,    and    collections    of  ProtestsntiBm,   the    religious   system    and 

?imphlets  in  the  libraries  of  Church  institutions,  profession    of    Protestants.     The  Name. —  Like 

erry's    'History    of    the    American    Episcopal  most   political   and  religious   party  designations, 

Church,'    a    collection    of    monographs,    is    the  the  name  •Protestantism'  was  accidental  in  its 

most     complete      formal      history.     There      are  origin  and  very  inadequately   expresses  the  na- 

smaller  works  by  the  Rt.   Rev,  Leighlon   Cole-  ture  of  what  it  labels.     In   1529  an  edict  of  the 

man,  D.D.,  bishop  of  Delaware,  the  Rev.  C.  H.  Diet  of  Spires  threatened  the  German  Reforma- 

Tiffany,   D.D.,  and  the   Rev,   S.   D.   McConnell,  tion  with  extinction.     Five  princes  and  t^  cities 

^■^-  Fhederick  Joseph  Kinsman,  "'?.^^  ^o™^'  prote.st  against  the  validity  of  the 

_     ,  ,    ,~,        ,     ,,-  ■        ,       r-  I  edict  and  were  jointly  known  as  the  protesting 

ProfeMOt   of    ChMrch    History   ,n    th^    General  Estates,  or  ProtestanK.   The  name  soon  came  to 

Theolagicat  Semmary,  New  York.  designate  all  who  sided  with  the  Reformation  in 

Protestantcnverein,     pro-tEs-lan-ten-f5-rin'  Germany,  and  is  now  the  eommoi  name  of  all 

(Protestant  Association),  a  society  founded  at  Christian  bodies  in  the  West  which  refuse  obedi- 

Frankfort  on  the  Main  in  1863  for  the  promo-  ence  to  the  Roman  Catholic  Church.    The  name 

tion    of    liberalism      in    the    Protestant    stale  has  been  unsatisfactory  to  many,  especially  in 

churches  of  Germany.    Its  originators  were  nota-  the  Anglican  and  Lutheran  Churches,  because  it 

ble    clergymen,    publicists    and    university    pro-  is  merely  negative  and  polemical  and  does  not 

feasors.    In  iSiSa  the  jealousies  between  Calvin-  do  justice  to  the  positive,  evangelical  character 

ists     and     Lutherans      still     persisted,     though  of  Protestant  Christianity.     On   the  other  hand 

Calvinism  and  Liitheranisra  had  45  years  pre-  it  may  be  said  that  Protestantism  had  its  his- 

viously  been  ostensibly  reconciled  in  the  consti-  toric  origin  in  opposition  to  Roman  Catholicism 

tution  of  the  Prussian  Evangelical  Church.    In  and  that  its  nature  and  principles  can  be  fully 

all  the   Protestant  state  churches  of   Germany  understood  only  when  they  are  viewed  in  that 

the  authority  of  the  prince,  his  ministers,  or  the  contrast,  so  that  the  name  has  a  measure  of 

clergy     was    supreme:     the     Protestantenverein  justification. 

demanded  lay  representation  in  the  parochial  and  The  Historic  Roots  of  Protestantism. —  Con- 
synodal  administration  of  church  affairs ;  further,  trary  to  the  popular  conception,  the  roots  of 
they  demanded  the  federation  of  the  separate  Protestantism    run    back    far    beyond    Martio 
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Lutbtr.  Its  consdous  hie  began  with  him.    His  tions  combined  to  defend  him. 

pawerful  personaJity    impressed    itself    on    tbe  stood   the   protecting   public    : 

movtment    But  he  alone  would  be  quite  inade-  natioD. 
quale  to  explain  it.  In  these  earlier  years  of  the  Refotmation  the 

The  age  before  the  Reformation  was  a  revo-  purpose  was  not  to  create  a  new  Giurch,  but  to 

ImJonary  age.     The  Holy  Roman  Empire  was  reform  the  one  Church.    As  fast  as  the  reforma- 

waning;   the   modem    state    was   taking    shape,  tory  ideas  surcad  and  the  resistance  of  civil  and 

Tiie  economic  and  social  order  was  profoundly  ecclesiastical     authorities     could    be     overcome, 

unseltled  by  the  progress  of  capitalistic  industry  evangelical  preaching  was   introduced.     Almost 

and   commerce.      The    revival   of   learning   had  simultaneously   with   the   movement   centring  at 

created   new    intellectual    tastes    and    interests ;  Wittenberg,  the   Reformation   had   found  a  sec- 

scholasticism,    a   theology   and    philosophy   rev-  ond    focus    in    German    Switzerland    under    the 

erend  with  age,  was  put  aside  by  younger  minds  leadersliip  of  Zwingli.     About   1525  a  third  and 

as  iiuipid  and  barbaric.    The  invention  of  print-  still  more  radical   reformatory  movement  began 

ing  made  intercourse  of   mind   with  mind  easy  to   run   through  the  lower  classes   of  Germany, 

and  education  a  conmion  possession.  persecuted   by   all  parties  alike  under  the  name 

Amid   so    vast    and   general   an   upheaval    it  of    Anabaptism ;    a    movement,    the    extent    and 

was  imposuhle  for  the  institutions  of  mediaeval  religious  power  of  which  are  only  now  coming  to 

religion,  which  were  so  deeply  intertwined  with  be  appreciated.     From  1536  onward  Geneva  un- 

all   the   life   of    society,    to    remain    unaffected,  der  the  leadership  of  Calvin's  systematizing  and 

'Reform  of  the  Church  in  head  and  members*  organizing  genius  became  the  great  spiritual  cen- 

was  earnestly;  called  for  by  many  of  the  most  tre  of  Protestantism  for  Switzerland,  France,  the 

eminent  religious  leaders  of  the  century  preced-  Netherlands,     Scotland    and     England.      Tliese 

ing  the   Reformation.      In   ^e    great    Rfform  rapid  and  almost  simultaneous  movements  show 

Councils  of   the   15th  century;   in   the   national  that  the  Reformation  was  not  an  artificial  con- 

movetnentE  in  England  and  Bohemia,  which  were  trivance  of  a  few  insurrectionary  spirits,  but  the 

led  by  Wydif  and  Hubs;  in  the  efforts  of  the  outcome  of  a  great  popular   feeling  and  desire. 

Franciscans  and  of  the  Waldenses  and  Caihari  But  that  the  reformatory  uprising  finally  ended 

to  restore  the  primitiTe  simplicity  of  tbe  Chris-  i"  ^  permanent  schism  of  the  Church  was  not 

lian  life;  in  the  ridicule  of  poets  and  the  doubt  an  absolutely  necessary  outcome  of  the  situation. 

of  theologians  we  trace  a  swelling  tide  of   re-  A  less  violent  spirit  on  the  part  of  the  reform 

WfinatDry  aentiment.    There  was  an  abundaiKC  elements  and  less  reluctance  to  grant  the  inevt- 

of  noble  spiritual  and  moral  life  among  the  peo-  table  reforms  on  the  part  of  the  hierarchy  before 

pie  and  clergy;   the  incessant  protests  against  it  was  too  late,  might  conceivably  have  averted 

the  existing  abuses  are  the  most  eloquent  testi-  that   result     Historians    will  differ  as  to  the 

mony  to  the  moral  vigor  which  was   itself  a  apportionment  of  guilt. 

product  of  meduevBl  religion.  But  evil  is  alw^s  For  about  half  a  centuiy  Protestantism  on 
slow  to  yield.  What  seemed  iBtokrabic  ex-  the  whole  advanced  victoriously,  it  encoun- 
ploitation  and  oppression  to  the  mass  of  the  poo-  tered  the  natural  instinct  of  conservatism,  the 
pie,  was  an  indispensable  source  of  income  and  resistance  of  all  classes  that  were  interested  in 
a  time-hoiwred  and  lawful  custom  to  powerful  existing  conditions,  and  the  opposition  of  most 
individuals  and  dasses.  Efforla  for  reform  ware  governments,  but  it  was  not  yet  face  to  face 
again  and  again  frumrated,  and  so  the  final  ex-  with  the  full  enthusiasm  of  religious  convictiou. 
plosion  of  the  pent-up  forces  is  historically  com-  At  the  end  of  5c  years  it  was  firmly  intrenched 
prehensible.  Without  this  accumulated  dis-  in  Saxony,  Hesse,  Wurtemberg  and  the  Palati- 
salisbction  of  generationa,  Luther  would  have  iiale;  in  ihc  most  Lmpoitaiit  cantons  of  SwitKcr- 
cried  to  deaf  ears.  Protestantism  can  be  under-  land;  in  the  northern  Netherlands;  in  Den- 
stood  only  against  this  background.  It  was  mark,  Sweden,  Prussia  and  Livonia.  In  an- 
not  at  the  outset  a  demand  for  a  change  of  other  group  of  countries  the  issue  was  still  in 
doctrine,  but  a  practical  reformatory  movnnent  doubt  In  France  the  Huguenots  were  an 
The  First  Rapid  Sprtad  of  Protestantism—  intelligent  and  powerful  minority,  able  to  wage 
On  Hallowe'en  of  1517  Luther  posted  his  95  *ars  and  make  treaties  with  the  Crowa 
Thtses  on  Indulgences.  They  were  a  halting  The  Flemish  Netherlands  for  a  time  went  with 
and  uncertain  protest  against  a  ptBCtice  which  the  Butch  in  revolt  against  Spanish  and  Ro- 
was  endangering  the  spiritual  integrity  of  the  man  Catholic  domination,  until  the  Treaty  of 
people.  He  expected  to  debate  his  theses  with  Arras  in  15^  cut  them  loose.  In  fiavaria,  Po- 
9ome  unjversi^  professor;  Instead  of  that  land  and  Hungary  the  people  were  largely  Prot- 
£urcf>e  took  up  the  debate.  Within  a  fortnight  estant  and  almost  in  control  of  the  situation. 
those  ge  senteDco  had  echoed  through  Germany ;  In  the  Grand  Duchy  of  Austria  it  is  said  that 
within  a  month  through  Europe.  The  popular  only  a  thirtieth  part  of  the  people  remained 
responae  gave  Lutlier  daring.  Frooi  1519  to  faithful  to  the  old  .Church.  If  the  choice  of 
1523  he  was  the  voice  of  a  lation  aroused  and  religion  had  been  left  entirely  to  the  common 
angry.  His  manifesto  'To  the  Christian  No-  pecnle,  it  is  probable  that  meet  of  the  continent 
bility  of  the  German  Nation'  was  a  terrific  enu-  of  Europe  north  of  the  Alps  and  Pyrenees  and 
raeratian  of  the  social,  political,  and  religious  west  of  Russia  would  have  become  Protestant. 
grievances  of  Germaiir.  His  'Prdnde  on  the  In  the  British  Islands  the  Reformation  began 
Babylaman  CaptiriQr  of  the  Christian  Church>  in  earnest  with  the  return  of  Knox  to  Scot- 
ittacked  those  doctrines  and  prmctioes  of  the  land  in  1559  and  the  reign  of  Edward  VI.  in 
Church  whkh  clustered  aboot  tbe  3«v«n  sacra-  England  (IS47-53).  and  was  destined  to  suc- 
tncais.  The  Pope  exconmtmicated  him;  Luthet  ceed.  Ireland  remained  untouched  by  it.  In 
burned  the  Bull.  The  Diet  of  Worms  demanded  Italy  and  Spain  reformatory  leanings  remained 
Ihat  he  recant;  he  refused.  TTie  favor  confined  to  groups  of  educated  people.  TTie 
3(  his  prince  and  various  international  oomfrfica-  Refonnation  did  not  find  the  support  of  goveni- 
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ments,  nor  did  it  have  time  to  become  a  popular  hold  that  if  the  conflict  had  been  iatellcctua! 

movement.      The    Inquisition,    reorganized    in  and  spiritual  only,  the  outcome  would  have  been 

Italy  by  Caraffa,  1542,  put  an  effective  end  to  different. 

any  movement  that  might  have  grown  up.  It  is  While  Roman  Catholicism  h»d  rallied  its 
often  assumed  that  only  the  Teutonic  nations  forces  the  spiritual  force  of  Protestantism  had 
have  a  natural  affinity  for  the  Protestant  type  declined.  The  first  group  of  heroic  leaders  wa* 
of  Christianity,  because  the  Latin  nations  failed  thinning  in  numbers,  and  its  successors  were 
to  embrace  it  in  the  i6th  century.  But  their  not  equal  to  them.  The  athletic  vigor  and  joy 
failure  to  do  so  was  hardly  due  to  natural  pre-  of  a  newly  found  faith  had  waned.  The  contest 
dilections.  The  theory  can  not  be  said  to  have  for  great  truths  often  degenerated  into  a  wrangle 
had  a  fair  test  at  that  time.  over  points  of  doctrine.  Protestantism  was  split . 
The  Roman  Catholic  Reaction  Against  Prol-  into  two  camps,  the  Lutheran  and  Reformed, 
ejtatilism.—  la  the  middle  of  the  i6th  century  and  these  spent  some  of  their  strength  against 
the  tide  turned  on  the  continent  of  Europe,  each  other.  The  Religious  Peace  of  Augsburg  irt 
Those  countries  in  which  the  issue  had  re-  1555  had  granted  religious  autonomy  to  the 
mained  in  doubt,  were  wrested  from  the  grasp  Lutheran  estates  of  Germany.  From  this 
of  Protestantism  and  restored  to  the  Catholic  assured  position  they  could  look  on  with  indiffer- 
Church,  and  no  further  important  territorial  ence  while  Calvinistic  Protestantism  was  fight- 
gain  was  made.  This  remarkable  change  was  ing  for  its  life  in  France  and  Holland,  Protes- 
largely  due  to  the  rallying  of  the  spiritual  forces  tantism  lacked  the  international  organiiation  and 
of  Catholicism  on  the  one  side,  and  to  the  weak-  centraliied  direction  of  Roman  Catholicism, 
ening  of  the  spiritual  forces  of  Protestantism  on  Popular  sympathy  for  the  persecuted  brethren 
the  other,  abroad  was  ineffective  unless  the  political  inter- 
Many  eminent  men  who  remained  loyal  to  ests  of  the  princes  happened  (o  work  in  the  same 
the  Roman  Church  and  held  its  doctrines  to  be  direction.  It  had  no  such  mobile  corps  of  sol- 
infallible  and  irreformable,  had  yet  recognized  diers  as  the  religious  orders  supplied  to  Roman 
the  justice  of  many  of  the  complaints  about  Catholicism.  The  strength  of  Protestantism  lies 
practical  abuses,  and  hoped  by  reform  of  the  in  its  appeal  to  individual  conviction  and  its  ca- 
Church  from  within  to  conciliate  the  Protes-  pacity  to  set  free  the  initiative  of  the  individnal. 
tants  and  if  possible  heal  the  schism.  This  But  in  Lutheran  countries  ecclesiastical  govem- 
party  was  now  overborne  by  another  which  also  ment  was  vested  in  the  princes  and  the  theo- 
desired  reform,  but  at  the  same  time  advocated  logians  and  not  at  all  in  the  people.  In  the 
uncompromising  insistence  on  the  sole  authority  Calvinistic  churches  there  was  more  popular 
of  the  Roman  Church.  The  Council  of  Trent  participation,  and  this  resulted  in  stricter  church 
('543-^3)  gave  an  authoritative  definition  discipline,  sterner  morality,  and  immense  tenac- 
of  those  doctrines  which  had  been  assailed  by  ity  and  power  of  resistance.  But  even  they  did 
Protestantism  and  henceforth  there  could  be  not  fully  evoke  the  power  of  devotion,  of  sacri- 
no  doubt  what  the  Cathohc  faith  was.  A  new  (ice  and  moral  vigor  latent  in  the  plain  people 
monasticism  arose,  of  which  the  Jesuit  Order  whose  spontaneous  cooperation  would  hava 
was  the  finest  type,  which  flung  itself  with  made  the  Protestant  nations  invincible. 
splendid  zeal  into  the  service  of  the  needy,  the  From  the  middle  of  the  i6th  century  for  a 
conversion  of  the  heathen,  an"!  the  conflict  with  hundred  years  the  conflict  between  Roman  C«- 
heresy.  Protestant  leaders  had  made  a  powerful  tholicism  and  Protestantism  forms  the  sabstance 
appeal  to  the  intellect  through  preaching  and  of  European  history.  This  duel  found  its  outward 
writing.  The  Jesuits  met  them  on  their  own  expression  in  the  great  "wars  of  religion.*  in 
ground.  The  combination  of  Protestantism  France  the  Huguenot  wars  tan  with  intervals 
with  Humanism  had  made  the  Protestant  schools  from  1562  to  1598  and  ended  with  the  Edict 
the  attractive  seals  of  learning.  The  Jesuits  of  Nantes,  which  recognized  the  civil  equality  of 
now  took  higher  education  under  their  care  and  Protestants,  but  conceded  only  a  limited  right  of 
especially  succeeded  in  molding  the  young  men  worship.  The  war  between  Roman  Catholic 
of  the  upper  classes.  The  people  were  urged  Spain  and  the  Netherlands  ■ertended  with  inter- 
to  a  more  frequent  use  of  the  confessional  and  vals  from  1568  to  1648  and  the  Thirty  Years' 
this  furnished  an  effective  means  of  counteract-  war  in  Germany  from  1618  to  1648.  When  the 
ing  Protestant  leanings  wherever  they  came  to  wars  closed,  Protestantism  had  lost  the  de- 
light in  the  thought  of  a  penitent.  Its  peril  batable  ground :  France,  Bclginm.  Bavaria,  Au»- 
had  not  been  without  effect  on  the  Church,  tria,  Bohemia,  Poland.  But  it  was  not  beaten 
Abuses  which  had  long  been  the  sorrow  of  its  out  of  the  field ;  it  held  Scandinavia,  northern 
earnest  men  were  stopped.  With  Paul  IV.  a  Germany,  the  Dutch  Republic,  the  Protestant 
succession  of  popes  began,  very  different  from  cantons  of  Switzerland,  Scotland  and  England. 
those  of  the  previous  century,  and  as  earnest  And  now  the  religious  impulse  and  enthusiasm 
and  aneiere  as  some  of  the  greatest  popes  of  of  Roman  Catholicism  in  turn  had  spent  them- 
the  Middle  Ages.  selves,  just  as  the  first  aggressiveness  of  Prot- 
Under  such  leadership  and  with  such  re-  estantism  had  formerly  elAed.  The  ancient  jeal- 
newed  self-assurance  and  enthusiasm  the  Cath-  ousy  between  the  House  of  Hapsburg  and 
olic  Church  of  the  second  half  of  the  i6th  cen-  France  once  more  proved  stronger  than  the  le- 
ttiry  was  a  far  more  formidable  adversary  than  ligious  interest,  Protestant  Germany  was  saved 
Protestantism  had  hitherto  found  it.  To  this  in  the  Thirty  Years'  war  by  the  alliance  of  Gu*- 
was  added  the  immense  political  power  still  left  tavus  Adolphus,  the  champion  of  Protestantism, 
to  it,  which  it  now  used  with  a  new  determine-  and  Rwhelieu;  the  head  of  Roman  Catholic 
tion  and  unity  of  purpose.  If  the  majority  of  ■  France.  Europe  Mopped  in  sheer  exhaustion, 
any  people  were  Protestants  and  the  rulers  of  and  in  the  Peace  of  Westphalia,  24  Oct.  1648, 
a  nation  were  Catholic,  force  lay  with  the  lat-  the  oH  and  new  faiths  agrel^d  to  tolerate  each 
ter   and  that   prevailed.     Protestant  historians  other  and  live  side  by  side     The  ancient  con- 
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ceplioji  of  the  outward  unity  of  the  Church  and  sentiment  of  the  nation.  An  inevitable  reaction 
of^lhe  necessary  uniformity  of  worship  within  followed.  But  though  Puritanism  failed  out- 
each  nation,  was  surrendered.  Henceforth  the  wardly,  it  had  transformed  England  Since  the 
religious  life  of  the  Western  world  was  to  run  Commonwealth,  England  has  had  a  Protestant 
in  two  channels,  but  not  without  profound  infiu-  soul.  The  efforts  of  James  II.  to  introduce 
en«  of  each  oo  the  Other,  Roman  Catholicism  once  more  ended  in  the 
Prolestanlism  in  Great  Britain. —  England,  in  Revolution  of  1688.  A  century  later  the  Roman 
its  comparative  isolation  from  the  rest  of  Europe,  Catholics  of  England  numbered  only  about 
ran  a  course  of  its  own.  Its  real  Reformation  65,000.  The  bold  Protestantism  of  the  Independ- 
only  began  when  the  wars  of  religion  closed  on  ents  of  the  Commonwealth  was  too  far  ahead  of 
the  Continent.  The  English  Reformation,  in-  its  time  to.  stand,  but  it  was  prophetic  of  the 
deed,  was  not,  at  first,  a  great  popular  movement,  future.  The  political  and  social  ideals  of  that 
and  consequently  lacked  such  leaders  as  are  born  uprising  have  slowly  been  realized  during  the 
m  the  travail  o!  a  whole  nation.  The  repudia-  last  250  years,  and  the  development  of  church 
lion  of  papal  supremacy  under  Henry  VIII.  and  religion  has  tended  in  the  same  direction. 
(1531}  was  scarcely  dvie  to  reformatory  lean-  Later  History  of  Frolestaniistn. —  Since  1648 
(ngs.  Under  Edward  VI.  (iS47-S3)  the  ideas  of  there  has  been  no  serious  change  in  the  terri- 
the  Reformation  began  to  make  real  progress,  torial  hase  of  Protestantism  and  Roman  Cathol- 
bul  they  were  still  promoted  from  above  and  icism  in  Europe.  Each  has  held  what  il  then 
encountered  the  resistance  of  the  people.  The  had.  In  Italy,  Spain,  Portugal  and  Belgium 
persecutions  under  Mary  CiS53-3)  first  kmdled  the  number  of  Protestants  is  very  slight.  On 
that  hatred  of  popery  which  became  part  of  the  other  hand,  in  Denmark,  Sweden  and  Nor- 
English  traditions.  Under  Elizabeth  {1558-1603)  way  Roman  Catholics  number  only  a  few  thou- 
Eogland  was  slowly  and  moderately  Protestant-  sands.  In  spite  of  the  decimation  suffered  by 
i:ed.    By  natural  tastes  the  queen  did  not  lean  Protestants  ;n  France  after  the  Revocation  of  the 


...r  right  to  the  throne  by  Pope   Paul  IV.  considerably    in     numbers    and     are     important 

allied  her  self-interest  with  what  Protestant  con-  through  their  intellectual  and  moral  influence, 
victions  she  had.  The  country  followed  her.  In  Austria  they  numbered  in  1900  about  494.OOO 
Of  9,400  Roman  Catholic  priests  only  189  re-  or  i.g  per  cent  of  the  population,  and  in  Hun- 
fused  the  oath  of  supremacy.  By  1570  the  influ-  gary  3,703,888  or  19.4  per  cent.  Of  recent  years 
tnce  of  the  Roman  Catholic  Reaction  began  to  there  has  risen  in  Austria  a  mass  movement  away 
make  itself  felt  in  England.  Priests  of  the  new  from  Roman  Catholicism,  the  Loi-von-Rom 
leal  came  to  England  as  emissaries.  English  Bewegung,  the  final  importance  of  which  can  not 
Protestants  saw  their  brethren  on  the  Continent  yei  be  foreseen,  Switzerland  in  igoo  had 
crushed,  their  own  country  threatened  bj;  Spain  1,918,197  Protestants  and  1,383.13s  Roman  Cath- 
under  Philip  II.,  the  life  of  their  queenin  con-  oUcs.  Germany  had  35,231,104  Protestants  and 
Slant  danger.  A  fearful  spiritual  tension  was  20,327,104  Roman  Catholics,  and  the  percentage 
created.  A  bull  of  Pius  V.  deposed  Elizabeth  had  scarcely  changed  from  1880  to  1900.  The 
and  forbade  Englishmen  under  penalty  of  ex-  Netherlands  had  I,790.t6l  Roman  Catholics  in 
eommuni cation  to  obey  her.  When  an  English  1899  in  a  population  of  5,104,137.  In  Ireland 
monarch  demanded  the  oath  of  allegiance  from  Protestants  numbered  in  190:  25.8  per  cent  of 
English  subjects,  Paul  V.  forbade  them  to  take  (he  population  of  4,458,775.  According  to  the 
it  under  the  same  penalty.  This  idenliiied  Ro-  official  Roman  Catholic  statistics  of  the  Congre- 
man  Catholicism  with  treason  and  forced  Ro-  gation  de  Propaeanda  Fide  for  i8g8  the  Roman 
man  Catholics  into  a  terrible  dilemma.  The  se-  Catholic  population  of  England  and  Wales  was 
vere  persecutions  endured  by  them  were  at  least  1,362^489  out  of  a  population  of  32,000.000,  and 
ostensibly  directed  against  their  treason,  and  not  in  Scotland  373.500  out  of  4,400,000.  In  tgoo,  4 
against  their  religious  belief.  _  per  cent  of  the  marriages  in  England  and  10.24 
The  Reformation  in  England  had  wrou^t  its  per  cent  of  those  in  Scotland  were  celebrated  ac- 
changes  with  great  moderation.  The  Thirty-  cording  to  Roman  Catholic  ritual.  The  great 
Nine  Articles  embody  the  Calvinistic  theology  increase  of  Roman  Catholics  in  England  during 
prevalent  at  the  time  of  their  adoption  (1563  and  the  19th  century  and  in  Scotland  during  recent 
1571),  but  the  hierarchical  organization  of  the  years,  has  been  due  mainly  to  Irish  immigration, 
clergy  inherited  from  Roman  Catholicism  had  The  conversions  in  England  have  been  more  im- 
been  retained,  and  the  forms  of  worship  modified  portant  in  character  than  number.  The  countries 
B-ith  a  gentle  hand.  During  the  I^h  century  a  of  South  and  Central  America  are  almost  wholly 
more  strenuous  Protestantism  gained  ground,  Roman  Catholic  and  swell  the  Roman  Catholic 
English  Calvinism  became  Puritartism.  A  fhor-  total,  Canada,  in  a  population  of  SJ7r.3iS  in 
ough  purging  of  the  doctrine,  constitution  and  igoi,  had  3,141,715  Protestants.  About  05  per 
worship  of  the  Church  was  demanded.  The  cent  of  the  Roman  Catholics  are  massed  in  the 
Presbyterian  parly  sought  to  conform  the  Province  of  Quebec.  The  religious  statistics 
Church  of  England  to  tile  Scottish  and  other  of  the  census  of  1900  for  the  United  States  have 
Calvinistic  churches.  The  Independents  were  not  yet  been  published.  The  official  Roman 
siill  more  radical.  They  were  opposed  to  cstab-  Catholic  statistics  for  1898  gave  the  Roman 
jished  churches,  held  that  each  congregalion  Catholic  communicants  as  9479,250,  but  the  term 
should  have  the  right  to  govern  itself, '  and  'communicant*  is  more  inclusive  in  the  Roman 
favored  a  large  measure  of  religious  liberty.  Catholic  Church  than  in  most  Protestant  bodies. 
Radicalism  in  religion  linked  itself  quitfc  natu-  The  number  of  Roman  Catholics  in  the  United 
tally  with  a  corresponding  democracy  in  civil  af-  States  has  increased  immensely  during  the  igth 
fairs.  During  the  Civil  War  and  the  Common-  century,  partly  through  the  acquisition  of  new 
irealth  {16497*0)  control  passed  successively  to  possessions  in  the  Southwest,  but  mainly  through 
the  more'  radical  parties.    The  reform  outran  the  Roman  Catholic  immigration  from  Ireland  s 
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Germany  formerly  and  more  recently  from  Can-  church  government.     The  Church  of  EngUnd 

ada,  Italy  and  Austria,  and  the  natural  increase  retained  the  episcopacy  inherited  from  the  past, 

of  these  immigranle.  The   Caivinistic   Churches   developed   a   kind   of 

The  Distinctive  Characteristics  of  Protestant-  aristocracy    in   presbyterial    government       The 

ism. —  Protestantism     is    not    a     smgle    orgao-  bodies    with    congregational    organization     have 

ized     body.       There     is    no     central     authority  self-government  like  that  of  the   New  England 

able    lo    define    its    positions.      Tlie    various  town-meeting.     As    an    indirect    result    radical 

Protestant  churches    have  realized   the   genius  Protestantism   has   had   a    marked   affinity    for 

of   Protestantism  in   the   most    varying   stages  civil  democracy  and  has  made  for  popular  lib- 

of    clearness.      Scarcely    anything    can    be    as-  erty. 

serted  about  Protestantism  as  a  whole  which  6.  Protestantism  to-day  has  accepted  the 
would  not  be  contradicted  by  the  history  principle  of  religious  liberty  and  freedom  of 
of  some  Protestant  body  or  of  all  Protestant  conscience.  In  the  i6th  and  17th  centuries 
bodies  at  some  stage  of  their  existence.  Its  ori-  it  followed  inherited  theories  and  was  at  times 
gins  furnish  no  clear  expression  of  it,  for  the  more  tyrannous  over  the  individual  reason  and 
stream  carried  away  a  heavy  sediment  from  the  conscience  than  medifeval  Catholicism  had  been, 
banks  among  which  it  rose.  Luther,  for  in-  But  the  respect  for  individual  conviction  has 
stance,  was  in  most  respects  a  very  mediaeval  become  steadily  greater.  There  is  probably  no 
man.  Protestantism  is  a  historical  movement,  Protestant  body  to-day  that  would  not  repudiate 
a  tendency.  It  has  ^one  through  a  gradual  pro-  the  use  of  force  in  punishing  heresy  or  in  en- 
cess  of  self-purification  and  has  come  to  clearer  forcing  religious  conformity.  By  ^rantin^  lib- 
consciousness  of  itself.  These  (qualifications  erty  and  demanding  individual  conviction,  it  has 
must  be.  borne  in  mind  in  considering  the  fol-  powerfully  developed  the  sense  of  personal 
lowing  enumeration  of  the  more  important  char-  worth,  the  claim  of  a  man  to  his  own  mind,  and 
acteristics  of   Protestantism :  that  capacity  of  initiative  which   is   one   of   the 

1.  Protestantism  is  a  simplification  of  re-  causes  for  national  efficiency.  This  has  also 
ligion.  Instead  of  many  external  religious  per-  been  a  chief  cause  for  the  development  of  sci- 
formances,  it  calls  for  one  thing:  faith.  Faith  ence,  for  freedom  is  the  life-breath  of  all  hi^er 
in  that  sense  is  the  formula  for  an  attitude  of  intellectual  work. 

the  soul  toward  God,  for  the  innermost  life  of         7.  In  one  aspect  Protestantism  was  an  effort 

loving  obedience.     That  faith  justifies,  and  the  to  emancipate  the  human  mind  and  soul  from 

externals  of  religion  have  value  only  in  so  far  the  bondage  of  inherited  doctrines  and  institu- 

as  they  express  or  strengthen  that  relation.  tions.     It  was  compelled  to  challenge  and  scru- 

2.  This  simplification  of  religion  involves  a  tinize  the  claims  of  ancient  authorities.  Con- 
simplification  01  church  worship.  The  Reforma-  sequently  it  developed  the  critical  conscience.  It 
tion  involved  a  critical  scrutiny  of  the  inherited  has  given  fairly  free  course  to  historical  science 
forms  of  worship  and  the  elimination  of  all  that  and  undergoes  a  continuous  self-purification  by 
seemed  to  the  Reformers  contrary  to  the  Bible  it  The  Protestant  exaltation  of  the  Bible  was 
or  repugnant  to  their  religious  feeling.  In  their  originally  a  part  of  this  desire  to  get  beyond  all 
recoil  they  often  went  to  the  other  extreme  of  late,  and  possibly  doubtful,  authorities,  and  to 
making  worship  bare.  But  even  where  Protes-  find  out  from  the  original  documents  what 
tant  worship  is  most  ornate,  it  is  simpler  than  Christianity  reallv  means.  It  was  a  quest  for  un- 
the  liturgical  splendor  of  the   Greek  or  Roman  adulterated  Christianity. 

Church.  8>  Protestantism  is  comparatively  unfettered 

3.  In  consequence  of  the  characteristics  just  by  its  past  and  therefore  free  to  advance.  Prot- 
mentioned,  the  visible  organization  of  the  Church  estant  bodies  make  no  daim  to  infallibility  in 
occupies  a  smaller  space  in  the  spiritual  horizon  their  past  beliefs  and  utterances,  and  there- 
of Protestants  than  of  Greek  or  Roman  Catho-  fore  uiey  can  change  their  creed  and  con- 
lies.  For  Roman  Catholics  the  hierarchy  of  fess  that  their  past  practices  were  wrong.  If, 
the  Church  is  the  sole  channel  through  which  for  instance,  a  Protestant  body  in  a  speculative 
the  infallible  teaching  of  Christianity  and  the  period  of  theology,  has  implied  in  its  creed  that 
saving  grace  of  the  sacraments  must  flow.  The  some  babes  may  be  eternally  lost,  it  can  eliminate 
relation  of  the  individual  to  God  depends  largely  that  from  its  creed,  and  such  an  action  will  be 
on  his  relation  to  the  Church.  For  a  Protestant  no  confession  of  weakness,  but  an  evidence  of 
his  relation  to  the  Church  depends  on  his  rela-  growing  light.  If  Calvin  secured  the  burning 
tion  to  God.  Protestantism  sends  men  to  the  of  Servetus  and  Melanchthon  praised  it,  their 
Bible  for  truth  and  to  God  direct  for  saving  religious  descendants  can  erect  an  expiatory 
grace.  Consequently  Protestantism  is  less  es-  monument  to  the  memory  of  the  heretic.  Thus 
sentially  churchly.  Church  attendance  is  less  Protestantism  has  the  same  power  as  the  indi- 
a  true  gauge  of  religious  life  in  Protestant  vidua!,  of  rising  by  putting  its  dead  past  tmder 
churches.  foot 

4.  Thorough -going  Protestantism  recognizes  9.  Protestantism  has  abandoned  ascetic  mor- 
no  essential  difference  between  clergy  and  laity,  ality.  Throughout  the  Middle  Ages  it  was  held 
It  holds,  at  least  in  theory,  to  the  universal  that  the  perfect  life  was  one  of  poverty,  of 
priesthood  of  believers,  tliat  is,  to  the  direct  and  abstinence  from  married  life,  and  oE  obedience 
equal  access  of  every  believing  soul  to  God.  The  to  ecclesiastical  superiors,  and  that  he  who  fol- 
clergy  have  grown  less  important  and  laymen  lowed  these  "counsels  of  perfection*  did  more 
have  become  more  important  in  the  worship  and  than  God  required  of  him  and  earned  merit 
government  of  tile  Protestant  churches.  Protestantism  denies  that  man  can  ever  do  more 

5.  As  a  consequence  of  these  convictions  and  than  God  requires,  and  that  ascetic  morality  is 
in  historical  reaction  against  the  hierarchical  higher  at  all.  It  holds  that  God  is  best  served 
structure  of  the  mediaeval  church.  Protestantism  within  the  natural  human  relations. 

in  varying  degrees  has  tended  to  democratize         Bibliography. —  On     the    History    of    ProU 
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*»■»».»— TIk  general    Oiiircfa   HisU>ries   of  Lavdeye,    <Proteat»)tinn<  add'  GuttolirisiD    in 

GiestlcT  Mohler,  Hase,  Schiff  (Vols.  VI.  and  their  Bearing  upon  the  Libtnyfand  Proaperi^  of 

Vii),   Sheldon,    and    Aliog    (Catholic).       0%  Nations';    (jUiiol,    'History   of   Qviliiation.   in 

Ikt  Hitiory  of  the  Reform^iom:  Fisher,  'His-  Europe,'    Lecture   la;  Chaflca  Beard.  (Hibben 

tocy  of  the  Reformation' I'Hausser,  'Period  of  Lectures),  'The  Reform  atiwi .  of  tie  iMi  Ced- 

the  Reformation' ;  eaah  io  cotnpact  ionn  and  tury  in  its  Rclalioa  to   Modern  Thought  and 

excelWm,    D'Aubigni,  'History  of  the  Refamia-  Knowledge' ;  Bockle,  'History  of  GivHiration'  ( 

riM.' is  Tery  widely  read,  hut:l»i  strong  Prot-  Heeren,    'The    Political    Coasequeocea    of    the 

elant  bias.     Archbishop  Spalding,    'History  of  Reformation';    Freeman,.  'Nationai    Ppospetity 

ihe  Protwtajit  Reforiaation,'   is  aH;  WiaHy  ^vig-  and  the  Reformation,'   in  Historical  Enaya,  4^1 

oroii*  Catholic  reply  to  it.    Jansseni  'Gesduchte  Series;   Froude,    tShort   Stodies,'    Vols,   i.   and 

dn  deutschen  Volkes,'   Vob.   U.  and  IIL,  give  IL,  essays  on  'The  Influence  of'tbc  RdormatioB 

a  celebialEd  Catholic  accgimt,  charged  with  un-  on  the  Scottish  Character'  and  on  'CalvinisiDi* 

faitnesj.    Raake,  'History  of  the  Reformation  In  his  later  years  Dollinger,  the  learned  Catholic 

in  Gennany,'    3   vots,,   i^   the   work   of   a   very  historian   of   the    igtb    century,    oatiM   to. -view 

great  hialorian.     Kiistlin  and  Michelet  give  good  Protestantism  somewhat. difewntlyj^^W^ bis  lec- 

Iw^raphie*   of   Luther,      Wace   and    Buchheim,  tures     on     'The     Reunion     of     the     Chrrttian 

'Fiisl  PrindiriFS   of  the  Rs formation,'   gives   a  Churches';    'The   History    of    Religious    Fjee- 

iraiislalion  01  three  fundamental  early  writings  dom'    in   his   Historical   and  Literary    Essays; 

of  Lutber.     See  also  bibliography   under   Lu-  'Upon  Ihe  Political  and  Intellecliial  Developiteni 

TBER.      Seebohm's      'Era     o^     the     Protestant  of  Spain'  in  his  'Studies  in  European  History.* 

Refonnauoa*   is  a  brief  and  simple  account  of  0»    the   Preient   Status    of   Protestantism. — 

tb*  limes.    The  English  Reformation  is  described  The  annuSl  issues  of   'The  Statertnan's  Y«r- 

W   Green,  .'History    of    the    English    People';  Book'   give  statistics'  and   tacts  on  the  religion 

Froude,  'History  of  Endand' ;  Burnet,  'History  of  the  various  countries  of  the  worid.    The  Cen- 

"f  the   Reformation' ;    Blunt,    'Reformation   of  sus   Report   for   igoo  will  give  (he   latest  facts 

the   Church    of    England'  ;    Stoughton,    'Eccle-  about   the  United   States.      CirrolJ,    'The   Reli- 

siastical   History   of   England.*      The   following  gions   Forces  of  the   United   States,'    is  a  .Ihor- 

»'orks,  though   dealing  with  special  sections   of  oughly-  informed     manual.     'Les     CEovres     du 

lustory,   all    bear    on    the    general    struggle    of  Protestantism e   Ffangais   au   XIX.   ^"ctje* '  ft  a 

Protestantism   and   Catholicism :     Ranke,    'His-  sumptuoos  illustrated  account  of  present  FreJidi 

toty  of  the  Popes  in  the  16th  and   17th  Cen-  Protestantism.     'Der  Protestant! smus  atn  Ende 

luries,'  3  vols.;   Macaulay's  famous  'Essay  on  des    Neimiehrten   Jahrhunderts    in' Wort    und 

Rankc';    Robertson,     'Charles     V.';     Prescolt,  Bild,'   2  vols.,  edited  by  C.   Wtfrckihagtii)  Is  a 

'Philip  IL' ;  Freitag,  'Bilder  aus  der  deutschen  splendid  iUuBtnlted  account  of  the  history- anil 

Vergangenhcit,'  Vol.  IIj  Froude,  'The  Council  present  power  of  Protestmitisin,  lin  50  essays  by 

of  Trent';  Symonds,  'The  Catholic  Reaction';  very  coint>etertt  scbtjiars.                  *■  ■     '       ' 

Motley,  'Rise  of  the  Dutch  Republic' ;  'History  W*i.nsR  R*t7scbekiuscb, 

of  Ihe  United    Netherlands' ;    and    'Life   and  Profeiior  of  Ckurch  Hittory  in  Rodkeater  Tkro' 

Death  of  John  of  Bame\'eld.*  tagicot  Seminary. 

On  the  Doctrine  and  Principle  of  Protestant-  Prnt«iR     nrfi'tn^    nr    nfA'i*  j-.s     in    Cri-eV 

;.-.       c...u„ff     m._   f^^^^A^    ^t    /^..:^4.>...T^**.  >    *  rrorellB,    pro  tus    or     pro  te-US,     ID    .UrCeK 

151.1  iiU..-:.,«t  ^~.jr  nnj  -.n  >k>  fi^(  ,.^,1.,^-  5  's  '"^  "IS  chietty  identmed  with  the  name,  "the 

i  ,?F       ';'»;. ';hn!^JjiiS?„™  who  Putifrf  th.  ani  herd,  rf  AmphitViW  opdn 

bttween  Catbolics  and  Prote«ants'  ;  and   Hase,  ,    .      ^-,,        „     ■     ,_,„.„„_j  ,„  „i  _,„,  .^^ 

'Handbuch   der   protest  an  tischen   Polemik,'   «r*  °^*''^^,';  "*;   i?,«y!?ir=VK^-,mlt  T^^  ^ 

the  best  polemical  handbooks,  the  one  Catholic.  J^'J'i'L^ufj:'?^    Tn  ^^JTlhl™  I  ^Z^. 

the  other  ProteslanL    Schenkel,  'Das  Wesen  des  form  he  mfght  wi^.     To  compe   hirnto  prophesy 

Praesuntismus'  ;  Orr,   'The  Progress  of  Dog-  !j  I'^^L"'"    fi^  '«  stealcraft.ly  upon  h.m  and 

ma''  Schaff    'Christ  and  Christijmitv  '  two  e&-  ^°^^  httn  so  tiWt  be  migibt  not  escape  whattver 

Ss'on^'pflitesSL'ld^RTt^n"";;;,'  'a*d  on  '««"  ^^-<^    M««l^^  "  told  in  the  Ody«ey. 

'The  Principles   of  the   Reformation':    Kahnis,  **^"f<^   ""   '^'^   thn   even  thoug^   P""*^ 

'Die   Ptinzipien   des    Protest  ant  ism  us,'    are   all  ^"^   '°  t"1L  fe  ""*   ""f"      illusions   to 

diicussions  on  the  essential  principles,    I.  A.  Dor-  f™«"«  "^*'.J"  ^  ^"^^  °^  assttming  maiyr 

«r,  'History  of  Proie,tant  Theology,'   2  vols,,  ^°]"''-  "  '\^^^  adjeOiyc.  protean.     HetodotM 

is  a  solid  history  of  theological  thought,     Har*  ^='«=^  ">>'  S^"?""^^^"  ^'9«  «*  ^'  Wtwtalned 

tack,  'What  is  Christianity?'  in  its  second  part  ?^r'=  and  Helen,  but  giving  Pans  a  phantom 

Sives  a  brilliant   sketch   of   Greek   and   Roman  "o  her  stead,  kept  Helen  with  him  and  afterward 

Catholicism  and  of  Protestantism.  restored   her   to   her   husband   Menelaua. 

On  the  Moral  and  Palittcal  Effects  of  Prot-  Proteue,  a   remarkable  genns  of  orodele 

'foslMm,— Janssen,    'Geschichte  des  deutschen  Amphibians  allied  to  Ihe  axolotis,  sirens,  etc.,  aiti 

'"Ikes';  Dollinger,   'Die  Reformation,'  3  vols.,  often  called  "mud-puppies.*     The  giWs  io  these 

s  collection  of  contemporary  testimony  to  the  de-  are  retained  throughout  the  entire  lifetime  of  (be 

sinictive  effects    of  the   Reformation;    Pastor,  animals,  in  addition  to  the  lungs  ^th  which 

."*whichtc  der  Piipste';  Balmes,   'Protestant-  they  are  also  latterly  provided.    These  anmuds 

^"i  and    Catholicity    compared    in    tlieir    Ef-  are  found  only  in  the.  waters  of  certain  snhter- 

™>  on  the  Civilization  of  Europe';  are  four  ranean  caves  in  central  and  southern  -  Europe. 

"Vortant  works  by  Catholic  authors.     Balmes  The  animal  itself  is  aboot  12  inches  long,     its 

*u  a  Spanish  priest  and  a  cordial  champion  of  body  is  dongatcd,  slender,  and  somewtet  1  jfai 

w  Inquisition.     On  ,  the    Proteslwi'    side,   d<  drical,  and  avwa^es  about  one  inch  or  fkrce 
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PROTEUS  ANIMALCULE— PROTOPLASM 

sarten  of  an  irith  in  dianteler.    It  is  oi  a  pale  spectivdy  reprcs«itiiig  for  that  purpose  the  gov- 

esh  tin!  —  the  absence  of  color  being  the  neces-  emment  of  .the    United    States  and   the   gov^ 

«ary  result  oi  its  non-exposure  to  ligtiL    The  tail  emment  of  Spain,  the  United  States  and  Spain 

is  broad  and  compressed.     The  limbs  are  weak,  agreed   upon   the   terms   on   which  negotiations 

■be   front  legs  possessing  three  and  the  hinder  for  the  establishment  of  peace  between  the  two 

limbs  only  two  toes.    Three  pairs  of  bright  red  countries  should  be  undertaken.    Following  the 

or   scarlet   branchiK  or   gills   project   from   the  signing  of   this   peace   protocol.   President   Mc- 

branchial  clefts  on  each  side  of  the  neck.     Two  Kinley  issued  a  proclamation  snspending  hosdi'- 

■eries  of  small  teeth  exist  in  the  upper  and  in  itiea. 

the  lower  jaw.  The  eyes  are  rudimentary  and  Protogenci,  prd-l5i'«-ner,  Greek  painter, 
completely  covered  by  the  skin.  The  proteus  is  contemporary  with  Apelles :  b.  Caimus  on  the 
eminently  aqwatic  in  its  habits,  and  in  dry  sea-  borders  of  Caria.  He  lived  about  350  B.a  H« 
song  or  when  the  water  of  the  caves  becomes  was  one  of  the  first  of  Greek  realists  in  paint- 
dried  up,  IS  said  to  burr  Itself  in  the  mud.  For  i„g.  Several  masterpieces  of  his  are  mentioned, 
the  development  of  this  group  see  Eubbyoloot.  [„  one  of  which  a  hound  was  represented  pant- 
Protens  Aninulcule.  See  Am<eba.  ing,  and  with  foam  on  his  mouth.  Pliny  relates 
Protevangelium,       pro  -  te  -  van  -  jil'i  -  um  '^'s'   ^^r   a  long  time  the  painter   failed   in   the 

(Gk.  "the  first  ggspeP),  terni  applied  to  the  pas-    ' '  "•"  ' """  "*  '""*    ~   ' 

sage   in   the   Old   Testament,   Genesis   iii.   15,   in  -           . 

which    theologians    see   the   first   announcement  ^^  "^^^  ' 

of  the  coming  of  a  Messiah.  duced  at. 

Prothero.  pr6th'er-6.  George  Walter,  Eng-  '^«  f^'^j^  V^  of  Rhodes  whet,  it  was  be- 

lish  historical  writer:  b.  Wiltshire  14  OcL  18^  ?'^''  by  Dernetr.us  Pohorcetes,  who  «*rained 

He  was  educated  at  Eton.  Oxford,  and  the  Um-  'J'™  ./"^'".^  *»"  ^"?';*'  °"  **  Y"*^"*  ^^^  »* 

of  Bonn,  was  uniVersity  l«turer  in  hU-  **  ^'P  '^''F"  *\=  picture  was  placed.     Protog- 


versity  of  Bonn,  was  university  lecturer  in  hU-  ""  "^  "'-'"'"  "*"  i-"-";"^  '  . 

tory   and   tutor   of   Kings   Colfcge   i876h)4,  and  ^"=^J*   f'^,  "   ^^^.f.  'P''^''   '?   comparative  ob- 

professor  of  history  at  the  University ^Edin-  *^""ty  a'  Rhodes  till  the  50th  year  of  his  age, 

burgh  1894-9.     He  is  editor  of  'The  Quarterly  f^en  his  merits  were   made  known    o  h.s  fe - 

Rev1ew>l;d  has  published   <Ufe  and  Times  of  l<'w-='h^ens   through   a   visit   of  Apelles    (q.v.). 

SimoQdeMontfort',  (1877);  'Memoir  of  Henry  Apelles    offered    Protogenes   an   enonnous    sum 

Bradshaw'    (1889);    "British    Historj    Reader'  ("r^ch  of  his  works   which  the  painter  himself 
(j8q8)  ■   etc.  -^      *"  *  "    selling  for  very  insig- 

^T    '  '  -,      ,      ,  _,  jr.      .•  .  nificant   sums.      The   Rhodians   now    wished   to 

Protfaero,  Rowland  Ednmnd,  English   au-  buy   back   the   pictures   from   Apelles,   m   order 

tt;w,    brother    of    G.    W.    Prothero    (q.v.)  :    b.  that  they   might  keep   them   among  themselves,. 

Clifton-on-TcBie   6   Stq>t.    l85>.      He   was   edu-  but   Apelles   refused   to   part   with   them   eiccept 

cated  at  Marlborough  and  Oxford  and  was  edi-  for  an  advance.     Protogenes  subsequently  went 

tor  of  'The  Quarterly  Review'   1894-9.    He  is  to  Athens,  where  he  executed  one  of  his  finest 

gie,aiithor  of  'Pioneers  and  Progress  of  English  pictures  in  the  Propylia.    In  the  time  of  Cicero 

Farming*    (1887)  ;   'Life  and  Correspondence  of  [(  ^g,   gtjn  ;„   (hat   city,  hut   Vespasian  carried 

Dean  Stanley'   (I^);  and  has  edited  the  'Let-  it   to    Rome,   and   placed    it   in   the   Temple   of 

tcTB  of  Edward  Gibbon'    (ifeS) ;   'letters  and  pea^e,  in  which  it  was  burned  under  Coramodus. 
Journals  of  Lord  Byron'  (1898-1901) ;  etc.  Protohip' 

Prothon'otary,  in  Pennsylvania,  and  a  few  ^y\y  fossji  g 

other  States,  the  name  given  the  judge  of  the  Evolution  of. 
orphans'   court      (See   Court,   Probate.)     For-  t>— .'*-- u«J—       c=     ir,.«,., 

merly  tho  term  was  applied  U>  certain  function-  ^tophyt«.     See  Fuwci. 

aries  connected  with  the  papal  court  who  receive  Pro'toplasm,  the  elementary  or  primitive 

the  last  Willi  of  cardinals,  make  informations  orRanic    compound    of    an    albuminous   nature, 

and  proceedings  necessary  for  the  canonization  "*"="  enters  into  the  composition  of  organised 

of  saints    etc  tissues  of  all  kinds.    The  term  is  more  especially 

Protia'ta."  a    group-name    introduced    by  "'ff  f!S„''^h^'  ,^^i.i'"  w^^r/h^'ju^,?)!''^^ 

K:ncLvSiVtti^'*^.^,vi';fe  ^errJs-KJ^htS^e^^L'oftrrw^" 

its  members  are  divided  between  the  protoioans  rj^u"' ^.^2^°'f''„/"  "i'J'P^"r?i  ,^^  h^^^ 
and  the  unicellular  plants.  ^'^".  <J««ucaI  or  microscopical,  is  to  be  per- 
_.  ,.%.,.  ceived  between  the  protoplasm  of  these  lower 
Protoamoeba.  See  Moner.  fo^ms  of  life  and  that  out  of  which  the  tissues 
Pro'tocol,  in  diplomacy,  the  minutes  or  of  the  highest  animals  are  elaborated.  This 
rough  draft  of  an  instrument  or  transaction;  the  protoplasm,  therefore,  enters  into  the  intimate 
original  copy  of  a  treaty,  despatch,  or  other  doc-  composition  and  formation  of  animal  and  plant 
ument;  a  document  serving  as  the  preliminary  tissues  of  every  kind.  It  forms  the  indispensable 
to  diplomatic  negotiations ;  a  diplomatic  docu-  medium,  as  it  were,  and  at  first  sight,  for  the 
ment  or  minute  of  proceedings,  signed  by  the  presence  and  manifestation  of  vitality.  The  tis- 
repmenta lives  of  friendly  powers  in  order  to  sues  of  the  highest  plant  or  anhnal  form  may 
secure  certain  political  ends  peacefully;  a  con-  be  considered  simply  as  consisting  of  elaborated 
vention  not  subject  to  the  formalities  of  ratifi-  protoplasm,  equally  as  the  body  of  the  lower 
cation.  By  a  protocol  concluded  and  signed  13  animalcule  or  plant  consists  of  that  substance 
Aug.  1898.  by  William  R.  Day,  secretary  of  in  a  more  primitive  and  undifferentiated  state. 
state  of  the  United  States,  and  Jules  Cambon,  In  its  chemical  composition  protoplasm  ex- 
ambassador  ixtrBordiMaty  and  plenipotentiary  hibits  carbon,  hydrogen,  oxygen,  and  nitrogen 
of  the  republic  of  Prance,  xt  Washington,  re-  united  to  form  one  of  a  group  of  proximate 


vGooglc 


PROTOTHEEIA  —  PHOUDFIT 

compounds  to  which  Mulder  gave  the  name  of  have    recently    been    demonstrated    m    various 

•protdnc"    compounds.     See  Amatomv,  groups.     In  these   there  occurs  the   fusion  of 

r,_„.„a..,_.  .■  ■„.  ,    „..i,„i,>„    „t  similar  individuals  (isogametes)  or  of  dissimilar 

Prototbcria,    a    division    or    subclass    of  /„„„,^    „„j    „;„ '™Z.t..i     n.    ,    »..n~,.-,r^ 

™»™.s   i  JSi„B  th,  «„„r.^„  and  with  SV.°Jb,"»)T  S*i,d"id'JrSS2 

more  less  certainty  some  fossil  forms  grouped  "  ijljirirtViT,™' („"!!"- ™^     ttT™ 

a.    Pnlodonta    and    MulUMm.lM.     In   the  'T,''' ''.""iSSffi'^fjl^^ilS^t'-  IJ"! 

lirins  forms  their  most  marked  peenliaritie,  are  "f  ft' ?T™S!.«™  ^71,5S".f^™S; 

tlie  faet  that  they  ha.e  hnl  a  sinsle  opening  ?°?,.S°''  ^.'^jV"'""  "^  '«'''"'"»  »  *« 

for  the  digestive  tract  and  the  urogenital  system;  °'*Sf°'"  ^  i        L,    -.       tt  tr    j^  _« 

and  that  they  are  oviparous,     -nie  sutures  of      ,  The  phylum  epnsisls  of  four  well   deftirf 

tlie  skull  are  ibliterateTand  while  in  the  young  =^««.  ^''- A'^  Jf""'""-^Z'^,  '^  '"'l 

tliere  are   peculiar  teeth   with   many  tubercles  =J?»=?    JfW"J".    «jlw»»o,    J*"?"'™.    ""J 

upon  the  eiiwti,  these  are  lost  in  the  adult,  the  «»«>»»»«;    (2)    M?'»/»Mf7".  with   the  sub- 

jivrs  being  funiished  with  homy  plates.     Simi-  classes  Magellalo,  DmMag.lliU  and  Cj.l».^i,.l- 

larities  in  the  teeth  lead  the  fossif  forms  to  be  ''"^.p^   i'Z°"i  'J*  ''''""•»•?   ™?r 

associated  here.    The  only  living  emmple,  are  »*»"''»  >nd  JV.o.Jenti.a,-    (4)  J./usono,  witli 

the   duckbill    and    scaly   ant-eaters    (Er/ikiiia).  U^e  subclasses  CiJuUa  iMSuelora. 
Tlse  marsupial,  are  someUmo  known  as  M«l«-  Recent  mveatigations  have  demonstrated  tie 

tlieria,  and  all  other  mammals  as  £«l»mo;  but  responsibility   of   various   species    of    f  roWaoo 

tlie  latter  term  is  more  scienUScally  made  to  io-  "   *'   production   of  serious   diseases   among 

elude    all    mammals    except    the    monotremes.  ™.n  «»''  tie  domesticated  animal..    Thus  ma- 

Conault  Beddard,  'Mammalia'    (1901).  laria  is  caused  by  a  form  (J^loai««Ai.ii.  inolori.) 

_  ^  '^  '  parasitic    m   the  red  blood-corpuscles,  tropical 

Protozo'a,   a    phylum    or    branch    of   the  dysentery  is  produced  by  Entatneeba  histolytica, 

animal  kingdom  set  off  from  all  other  branches  and  Texas  fever  of  cattle  is  due  to  Piroplastna 

which  together  constitute  the  MeUuoa,  and  dis-  tf^eHMnaiii.    Surra  in  the  Philippines,  the  tse- 

tinguished  by  the  simplicity  of  orgamiation.    The  tae  fly  disease  in  Africa,  and  other  maladies  of 

animal  consists  of  but  a  single  cell  or  a  colony  domestic  animals  are  known  to  fall  in  the  same 

of  simple  cells.     The  group  manifests  gradual  category,  while  in  man,  smallpox,  yellow  fever, 

trrmsitions  at  several  points  from  such  forms  scarlet  fever,  spotted  fever,  dengue  and  other 

as  are  distinctively  animal  organisms  to  those  diseases   less   thoroughly    investigated,  are   be- 

wfiich  are  as  clearly  plants.    And  on  the  other  Heved  to  be  due  to  protozoan  parasites,    (insult 

band,  certain  higher  forms  show  the  first  stages  Lankester,    <A   Treatise    in    Zoology'    Part    L 

in  differentiation  among  the  cells  of  the  cokiny  (London  1903).  Havav  It.  Wami 

oSsr'"    ""    "'''""    "    ""    """°*°  I/mSy  .fw*™k 

The  Protogoa  manifest  a  physio] offical  com-  Protrac'tor,  an  instrument  for  laying  down 

plexity  as  striking  as  the  structural  simplicity,  and  measuring  angles  on  paper,  and  t^  which 

in  diat  all  the  functions  of  higher  organisms  are  the  use  of  the  line  of  chords  is  superseded.    It 

here  discharged  by  the  single  cell.    In  tKe  place  [s  of  various  forms  —  semicircular,  rectangular, 

of  the  tissues  and  organs  of  the  higher  animals,  or  circular. 

one  finds  differentiations   within  the  single  cell  »»_      j      d  i.  a         •  l-         ■  «. 

which  are  related  to  special  functions  and  hence  ,„  V?*"-    ™™^    '^™''^"™  ..™?^^'?"  ■  t,**" 

analogous  to  organs.     These  are  denominated  Yorkshire  lo  May  1728;  d   Phdadelphia,  Pa., 

cell-organs,  or  organelhc,  and  include  locomotor  ?  J«1t  1813.    He  came  to  America  m  1759  and 

structures  such  as  pseudopodia,  flagella  and  cilia,  s«>led   in   Pennsylvania  where  he  engaged  as 

protective  coverings  of  a  permanent  character  i"*^.''  «*„Latin  and  Greek  in  a  Friends  Acad- 

such  as  shells,  shields,  or  spines,  or  temporary,  ^V  ,"».  Philadelphia.      During    the    American 

as  cysts  formed  at  the  reproductive  period  or  Revolution   he    rcmamed    1.^1    to    the    crown, 

in  times  of  stress  in  the  environment.     Of  this  ^"^    convinced    that   Uie    future    of    the   new 

type  are  further  the  mouth  and  anal  openings  W"^'!^  '«>"''*  ^  ';'"?»«<'  *^_.*e  success  of  the 

with    highly    modified    attachments    of    various  flfWfican  arms,  and  it  was  during  the  progress 

sort  relative  to  the  ingestion  of  food  or  extrusion  °t*l'c  "."''  **»»  his  work  of  gr«tMt  unportance 

of  waste,  the  sucking  lubes  of  the  Sitctoria,  the  'The   Histon-   of   Pennsylvania >    (l797-«)    w«s 

digestive,  excretory  and  contractile  vacuoles,  the  wntten.    The  work  is  of  much  value  as  contain- 

meahs     of    attachment    developed    in     parasitic  ""g  origin^  material  and  important  information, 

forms,  and  many  other  structures  similarly  con-  but  the  narrative  is  not  well  sustained.    Consult 

netted  with  special  functions.  Thomson,  'Life  and  Character  of  Robert  Proud> 

Some  years  ago    it   was   held   that   certain  '". '"?^'*;"  °^*%S"'°S^^'  Soc"'?  <>*  P"""" 

Protofoa,  the  Monera  of  Haeckel,  were  without  sylvania'   (Vol.  I.  i8a6:  1864). 
any  nuclear  structures.    This  view  has  not_  been  Proud  Fleah.    See  Gramulatiom  Tissi^E. 

confirnied   by   later   investigations.     The   simple 

protozoan  is  uninuclear;  the  multinuclear  con-  Prond'fit,      David      Law      (*'Pnsc      Akr- 

dition  is  evidence  of  a  colonial  organism  or  of  Wright*),  American  author:   b.   Newburgh,   N. 

a  phase  in  reproduction.     In  one  group,  how-  Y.,    27     Oct.     1843;     d.     18Q7.      He     enhsted 

ever,  two  types  of  nuclei  coexist,  and  are  known  in   the   Union  army  as  a  private   in   1862,   was 

as    the    Bexual    and    the    somatic    nucleus,    or  commissianed     lieutenant-colonel     of     colored 

micronudeus  and  macronudeus.  troops  and  served  through  the  war.    He  after* 

Simple  or  multiple  division  is  the  ordinary  ward    entered    business,    became    interested    in 

type  of  reproduction  and  occurs  either  in  the  pneumatic  tube  experiments  and  later  was  presi- 

free  or  in  the  encysted  condition.     Two  types  dent  of  the   Meteor   Dispatch  Company.     Hii 

of  reproduction  may  alternate  in  the  life  cycle  publications  include:  'Love  among  the  Gamina' 

of  a  given  form  and  so-called  sexual  processes  (1877);  'Mask  and  Domino*  '-"~"     - 
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Proutton,  pToo'ddn,  Pierre  Josoph,  French  philosophical    anarchism ;    he    maitiCjuned    that 

5hi)oso{^ical  anarchist:  b.  Besangon,  France,  15  property  was  imjustifiable,  tkat  labor  only  should 
uly  180Q;  d.  Paris  ig  Jan.  1865.  He  studied  at  give  just  claim,  to  share  it)  the  product  of  labor, 
the  University  of  Besangon,  but  left  without  and  that  consequently  rent  and  interest  should 
completing'  his  course  there  because  compelled  not  exist.  He  thus  far  agreed  with  the  socialist 
to  find  some  means  of  self  support.  He  then  doctrine  of  value,  but  he  was  neither  a  socialist 
learned  printing  and  in  1837  became  partner  in  luir  a  communist ;  beca.usc  the  slate  depended 
developing  a  new  typographical  process.  He  had  upon  and  protected  property  he  claimed  Uiat 
continued  his  education  by  improving  every  op-  the  state  must  be  destroyed;  and  that  the  proper 
portunity  for  study ;  and  in  1838  published  a  basis  of  society  was  a  voluntary  contract  bc- 
philolf^icil  treatise,  'Essai  de  Grammaire  Gene-  twcen  individuals.  Consult;  Salote  Beuve, 
rale,'  for  which  the  Academy  of  Besangon  'Proudhon,  sa  Vie  et  Correspondance'  (187S); 
conferred  on  him  a  pension  which  yielded  an  DLcl,  *P.  J.  Proudhon,  seine  Lehre  und  sein 
income  of  1,500  francs  for  three  years.  Political  Lehen'  (1888-06);  Desjardins,  'Pierre  Joseph 
economy  now  became  his  chief  study,  and  in  Proudhon'  (i8g6)  ;  Mulberger,  'P.  J.  Proud- 
1840  appeared  his  famous  work  'Qu'est-ce  que  la  hon,  Leben  und  Werke'  (1899). 
Propriele?'  ('What  is  Property?'),  to  which  Prouatite.  or  RiJ)y  Silver,  the  most  beau- 
<liiestmn  the  first  page  of  the  treatise  contams  tifut  silver  mioeral  and  one  of  the  moat  im- 
the  answer,  "Cest  le  Vol"  ("It  is  theft").  Ihis  portant  or^s  of  silver.  It  occurs  in  scalenohed- 
first  treatise  was  followed  in  1841  and  1842  by  rons,  or,  less  commonly,  in  prismatic  crysUls, 
two  pamphlets  in  the  same  strain,  the  second  of  also  miaaivc.  Its  lustre  is  brilliant  adamaotiue, 
which,  'Avertissement  aux  Proprietaires,'  led  typical  color  cochincaUnKl,  but  changing  to 
to  his  prosecution  and  trial  for  his  revolutionary  nearly  black  on  exposure  to  light,  losing  simul- 
opinions,  resulting  in  an  acquittal.  In  1843  taneously  much  of  its  transparency.  Oiemically, 
Proudhon  undertook  the  management  of  a  sy^  it  is  silver  sulpharsenite,  the  silver  percentage 
tem  of  transports  on  the  Rhone  and  Saone.  being  654.  In  the  rich  silver  mines  of  Chile  it 
But  he  still  continued  to  write.  In  that  year  is  one  of  the  chief  ores  and  magnificent  crystal- 
appeared  his  treatise  'De  la  Creation  de  I'Ordre  lized  specimens  worth  thousands  of  dollars  have 
dans  I'Humanite,'  a  proposed  system  of  political  been  taken  out.  The  royal  Saxon  mines  are 
organization;  and  in  1846  'Systeme  des  Con-  also  celebrated  tor  their  ruby  silver,  and  it 
tradictions  Economiques. '  After  the  revolution  occur.";  as  an  ore  in  many  European,  Mexican, 
of  February  1848,  he  began  the  publication  of  a  Colorado  and  Nevada  silver  mines. 
journal  at  Paris  called  <Le  Representant  du  Prou^  prowt,  Ebenezei,  English  composer 
Peuple,>  which,  however,  was  speedily  aup-  and  writer  on  musical  theory:  b.  Oundle.  North- 
pressed.  Bui  he  had  by  this  time  acquired  so  amptonshire,  i  March  1835-  He  was  edncated 
much  popularity  that  he  was  elected  the  repre-  at  University  College ;  d.  190Q,  and  from  i860 
sentative  of  the  Seme  in  the  Assembly.  Here  tUl  1884  was  a  professor  at  the  Crystal  Palace 
however,  he  had  little  success,  and  again  turned  School,  and  in  1876-82  professor  at  the  Na- 
to  writing  and  journalism.  He  published  several  tional  Training  School  for  Music.  He  was  a 
pamphlets,  and  started  three  journals  in  sue-  professor  of  harmony  and  composition  in  the 
cession,  'Le  People,'  'La  Voin  du  Peuple,'  and  Royal  Academy  of  Music  and  the  Guildhall 
'Le  Peuple  de  1850.*  He  was  frequently  fined  School  of  Music,  and  from  1894-igog  occupied 
for  his  statement  of  his  radical  theories,  but  the  chair  of  music  in  Dublin  University.  His 
the  fines  were  paid  for  him  by  subscription.  In  compositions  include  cantatas,  concertos,  quar- 
1849  he  attempted  to  found  a  bank  imdet  the  tets,  symphonies,  etc.,  among  the  first  named 
name  of  the 'Banque  du  People"  with  the  object  being  'Hercward'  (1878)  ;  'Alfred'  (t88i)  ; 
of  abolishing  interest  and  finally  putting  an  end  'Red  Cross  Knight'  (1886);  and  'Damon  and 
to  capital.  This  project  failed,  and  he  fled  to  Phintias*  (1888).  Among  his  theoretical  works 
Geneva  to  escape  imprisonment  for  violation  are  the  following:  'Instrumentation'  (1876); 
of  the  press  laws,  but  returning  in  June  1849,  'Harmony'  (1889);  'Counterpoint'  (1890); 
was  imprisoned  for  three  years.  On  his  release  'Double  Counterpoint  and  Canon'  (1891); 
in  1852  he  went  to  Belgium,  where  he  contin-  'Fugue'  (1892);  'Musical  Form*  (1803);  'Ap- 
ued  to  write,  and  in  i860  under  an  amnesty  re-  plied  Forms'  (1895);  'The  Orchestra* 
■  turned  to  Paris,  where  he  lived  in  retirement  till  (i8g8-g). 
his  death.  His  publications  in  addition  to  those  Prout,  Father.  See  Mahonv,  FraKcjs  Syl- 
already  mentioned   include:    "Confessions  d'un  \ESTEa. 

Revolutionnaire*   (1849);  'Actes  de  la  Revolu-  proyt,  Samuel.   English   painter:  b.   Ply- 

tion'    (1849);    'Interet   et    Principal*    (i84g):  n,outh   17  Sept.   1783;  d.  Camberwell   10  Feb. 

•Gratuite  du  Credit'   {1850),  the  last  two  a  re-  1853.     He  early  manifested  a  turn  for  drawing, 

sume  of  discussions  he  had  had  with  Basliat  on  5^1  the  only  lessons  he  received  were   from  a 

the  subject  of  interest;   'La   Revolution  Sociale  drawing-master    in    his    native   town.     In    1801 

Demoniree  par  le  Coup  d'Elat'   (1852);   'Man-  he     made    the    acquaintance    of     Britton,     the 

uel  de  Speculateur  a  Ja  Bourse'   (1856)  ;   'De  la  archilecturai   antiquary,    who   employed   him   in 

Justice    dans    la    Revolution    et    dans    I'Eglise'  visiting   the    rural    districts   to    make    sketches, 

(1858);     'La    Guerre    et    la    Paix'     (i860);  which  were  engraved  in  the  'Beauties  of  Eng- 

•Theotie   de   I'lmpot'    (1861);    'l^s   Majorats  land.*    In  1818  he  visited  Normandy,  retuniing 

Litteraires'    (i86a).     Several  works  of  his  have  with  many  striking  water-color  drawings,  whose 

also  been  publi^ed  posthumously,  among  them  merits  placed  him  at  the  head  of  this  depart- 

'Dc    la    Capacity    Politique    dvs    Classes   Ouv-  nitnt  of  art    He  was  especially  happy  in  de- 

ri*res'     (isSs) ;     'Theorie    de    la    Propriele'  picting    monuments    of    medieval    architacture 

<i86s).  throughout    France,    Germany,    aiul   Italy,  and 

He  was  the  first  to  formulate  the  doctrines  of  also  directed  his  attention  to  lithography,  pub* 
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Nihing  several  collecticms  of  lithographed  called.  But  it  was  spoken  in  substantial!}'  the 
sketches.  He  was  a  great  water-color  painter,  same  form,  far  outside  the  fluctuating  limits  of 
in  tile  English  sense  of  the  temi,  and  relied  mediaval  Provence ;  and  one  of  the  Trouba- 
altogether  upon  wash  tones,  whose  depth  was  dours  themselves  —  Raimon  Vidal  —  has  in  fact 
determined  by  the  degree  to  which  the  white  defined  its  limits  very  explicitly.  'The  only  true 
paper  on  wliich  tliey  were  laid  was  permitted  language  of  poetry,*  he  says,  "is  that  of  Limou' 
to  appear.  The  principal  features  of  his  build-  sin,  Provence,  Auvergne,  and  Qucrcy;  .  .  . 
ings  he  marked  with  strong  lines  and  deep  and  every  man  born  and  brought  up  in  those 
shadows,  but  his  main  characteristics  are  countries  speaks  the  natural  and  right  speech ' 
breadth,  freedom  of  handling,  and  power  of  The  time  at  which  the  troubadour  minstrelsy 
coloring.  His  industry  was  great  and  his  pic-  flourished  is  as  distinctly  marked  as  its  locality, 
tures  were  eagerly  sought  for.  In  i86S  his  Two  hundred  years,  from  the  last  decade  of  the 
'Nuremberg'  (21x28  in.)  was  sold  for  $S,OIO.  nth  century  to  the  last  of  the  13th,  comprise  it 
He  is  the  author  of  'Hints  on  Light  and  all.  Fifty  years  for  its  rise,  a  hundred  for  its- 
Shadow'  and  the  'Young  Student's  Drawing  most  exuberant  period,  fifty  more  for  its  decline. 
Book.'  — and   the   brief   but   picturesque   and   exciting 

»■""""'.  .QH^'f  ,'°,t''"±.  >"V  J,°  '^"^  Tlie  .picial  form  of  the  Kndc7  p.,.io„  to  which 

E'^Hn  5'Sr.    L   „^-,,H    ,,„™  fh     rSi.  ?  0"  trSobadour  tuned  his  l.y  w..,  however,  the 

kmdred    studies,   he    retired   irom   the   Latnolic  ,  »    .  ■  „._  .  ..    ^  .,■ ■/    _  ,'ia  .    , . 

piieithood.    He  e.tabli!hed  <I.e  Natatilist  Ca-  'V' ?' '\7'''''£^.J,%^!!^;,^:;}X 

n.jja..)    ;.,     .OAQ     -^A    ^.im:^\.^a     ipiom.n..,,. ,  ritual  sentiment,  havmg  even  a  touch  about  it  01 

nadien-    m    186^    and   pub  ished     'Elementary  „ii^„„s   exaltatbn.    It   involved  the   absolute 

7-rw,£?.S^°"p^  J  n^'tL.  S^°^T  '^  ?^"J  devotion  of  life,  wit.  and  prowess  to  the  service 

— -''■^^LvH^?.^Br^^,H^  fef""  of  a   formally  chosen   lady-love;   and  was   as 
■Short  History  of  Canada'    (.887).  j^  ^  ^^    ^     sacramental  obligati 


Provmsal     fpr6-v6n-sal)     LanEnage    and  full-made  knight  as  the  service  of  God  and  of 

Uterattire.      A    curious    natural    feature    of  his  feudal  seigneur.     The  art  in  which  this  love 

Dalmatia  is  the  number  of   rivers  which  come  found  expression   was  thus   essentially  an   aris- 

ap  suddenly   from   underground,   or  burst  fi^  locratic  one;  reserved  for  the  practice  of  those 

grown  from  tiie  bases  of  the  hills,  and  seek  the  who  were  either  flite  by  birth  and  fortune,  or 

sea  with  a  force  and  velocity  of  current  all  the  cnnoMed  by  the  possession  of  rare  poetic  gifts, 

more    ingiressive    from    the    mystery   of   their  Marriage  was  no  part  of  its  aim,  and  was  never 

origin.    Just  so  the  poetry  of  the  Troubadouta  once,  in  the  case  of  any  well-known  troubadour, 

leaps  abruptly,  in  full  volume,  oat  of  the  murk  its  denouement.     The  qjinstrel's  lady  was  quite 

of     the     unlettered     ages,     and     spreads     itself  regularly   the   wife   of   another   man;   often   of 

abroad  in  a  laughing  flood  of  which  the  super-  his  f«udal  lord  or  sovereign  ruler.    The  scope 

Bctal   sparkle  may  sometimes  deceive  concern-  for  tragedy  and  crime  aff-orded  by  so  fantastic 

ing   the   strengtii   of   the    undercurrent   passion  a  relation  is  obvious,  and  history  has  plenty  to 

on  which  it  is  upborne.  tell  of  the  calamities  which  attended  it  in  par- 

Cai  Saber  —  the  Gay  Science  —  was  the  name  ticnlar  cases.  Yet  the  austere  ideal  was  never 
bestowed  by  these  gushing  singers  themselves  totally  eclipsed;  and  that  it  survived  the  tinal 
upon  their  newly  discovered  art  of  verse-mak-  disappearance  of  the  troubadour  as  a  court- 
ing; and  the  epithet  was  perfectly  descriptive,  minstrel  and  titular  lover,  we  have  abundant 
To  the  serious,  disciplined,  and  systematic  20th  proof  in  the  mystic  lauds  addressed  by  Dante 
century  mind,  there  is  something^  incongruous,  to  Beatrice  and  by  Petrarch  to  Laura, 
not  to  say  indecent,  in  the  association  of  science  For  the  rest,  the  precocious  perfection  of 
and  joy.  Whatever  else  the  science  may  be,  in  form  exhibited  by  some  of  the  earliest  trou- 
whose  sign  we  are  supposed  to  conquer,  it  is  badour  songs  which  we  possess,  is  not  quite  as 
not  gay.  But  the  Troubadour  did  not  even  miraculous  as  at  first  sight  il  appears.  The 
know  the  difference  between  science  and  art.  main  points  in  the  mechanism  of  troubadour 
His  era  in  the  life  of  modem  Europe  corre-  verse,  both  in  its  earlier  and  simpler,  and  in 
sponds  exactly  with  thef'nsoucioHt  season  when  {(,  later  and  highly  elaborate  developments,  are 
*a  young  man's  fancy  lightly  turns  to  thoughts  two:  strong  tonic  accents  —  mostly  iambic, 
of  love."  The  Troubadour  was  palpitating,  though  sometimes  of  trochaic  lines  — and  ter- 
moreover,  with  the  two  masterful  enthusiasms  nrinai  rhymes.  By  these  features  it  is  radically 
of  his  time:  the  religious  enthusia.sm  of  the  distinguished  from  the  quantitive  measures  of 
Crusades,  and  the  high-flown  sentiments  and  classic  Greece  and  Rome;  and  in  these  respects 
noble  chimeras  of  the  lately  formulated  code  jt  has  furnished  the  mode!  for  almost  all  modem 
of  chivalry.  European   poetry.     But   the   rustic   and   popular 

Seizing  the  instrument  nearest  to  his  hand,  poetry  of   the   Latin   race  had   been,   from   the 

—  a  supple  and  still  growmg  offshoot  from  the  first,  a  poetry  of  accent:  and  the  tradition  of  it 

imperishable  root  of  Latin  speech, — he  shaped  had  been  handed  down  through  the  early  hymns 

his   pipe,    fashioned    his    stops,    and    blew    his  of  the  Christian  Church,  and  the  rude  staves 

amorous  blast ;  and  overcome  by  ama/ement  at  and  ballads  trolled  from  town  to  town  and  from 

the  delightful  result,  was   fain  loudly  to  pro-  castle  to  castle  during  the  Dark  Ages,  by  the 

claim  himself  the  happy  finder  (trohaire)  of  the  joculatores  or  jongleurs;  those  vagrant  mimes 

verbal   music  he  had  achieved,  rather  than   its  and  minstrels  who  played  so  targe  a  part  after- 

maker  or  poet.  ward,   in   diffusing   and   popularizing   the   more 

Lengua  RomaHa,  or   Romans,   was   what  he  refined  compositions  of  the  troubadours.     Rhyme, 

called  his  own  language.    To  Dante,  in  the  be-  on  the  other  hand,  was  very  probably  borrowed 

ginning  of  the  I4tli  century,  h  was  Provengal  as  immediately  from  that  Arabian  verse  in  which 

distinguished  from  the  iengua  malema,  or  Ital-  it  is  srf  lavishly  employed,  during  the  long  so- 


;  and   Provencal  it  is,  to  this  day,  loosely    }ourn  of  the  Saracens  in  southern  Europe. 
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It  seems  a  curious  freak  of  philologicaJ  fate  son  William  X.;  and  he  in  turn  was  the  father 

whereby  a  literature  so  juvenile  and  impulsive  of  one  of  the  most  illustrious  women  of  her 

as  that  of  the  troubadours,  so  destitute  of  eon-  age,  a  great  patroness  of  the  troubadours,  uid 

nected  thought,  and  at  the  same  time  so  instinct  past-mistress  of  all  that  nebulous  tore  which 

with    emotions,    should    have    become  —  largely  was  made  the  absurd  matter  of  solemn  discub- 

b>^   virtue   of    its   important    historical    position  sion  and  adjudication  in  the  so-called  Courts  of 

midway   between   the   written   word   of   ancient  Love.    This  was  no  other  than  Eleanor,   Prin- 

Rome  and  that  of  modern  France  —  a  favorite  cess  of  Aquitaine  and  Duchess  of  Nonnandy, 

and  hard-trodden  field  for  dry  research,  gram-  first    married    to    Louis    VH.    of   France,    then 

matical  quibbling,  and  controversy  on  technical  divorced  and  married  to  Henry  11.  of  England. 

Kints.     But  so   it  is.     Every  sigh  of  the  trou-  She   was   already  married  to   Henry,   who   was 

dour   minstrel   has   been  analyzed,   and   every  lo  years  her  junior;  but  she  had  not  yet  visited 

trill  conjugated.    Yet  when  all  has  been  said  England  when  she  welcomed  and  installed  as 

and  read,  the  reader's  appreciation  of  this  unique  her  formal  worshipper  at  the  Norman  court  one 

body  of  song  will  have  to  depend  rather  more  of    the    most    famous    and    prolific   of   all    the 

upon    personal    divination    and    temperamental  tiouhadours,   a   true   poet,   though   a   light   and 

sympathy   than    upon   any   laboriously   acquired  inconstant  lover,   Bernard   of  Ventadour.     Very 

skill  in  interpretation.     Even  for  the  name  and  humbly  born,  Bernard's  exquisite  talent  was  early 

lineage  of  many  of  the  most  famous  and  sue-  discovered  1^  his  master,  Ebles  III.   of  Venta- 

cessful  Anders,  as  well  as   for  the  incidents  of  dour,  who  is  described  in  the  old  chronicles  as 

their  lives,  we  are  mainly  deiKndent  upon  two  having  "loved,  even  to  old  age,  the  songs  of 

Gets  of  brief   biographies,   compiled   by   nameless  alacrity.*     Ebles  not  only  educated  the  boy,  but 

monks,  one  in  the  12th  and  one  in  the  14th  cen-  permitted  and  even  encouraged  him,  for  a  long 

tury.     Of  these   cloistered   authors,   the  earlier  time,   to   aKcher  himself   as   the  adorer  of  his 

was  no  doubt  contemporary  with  a  certain  num-  own   youthful   second  wife,   Adelaide  of   Mont- 

ber  of  his  subjects;  but  we  may  safely  conclude  pellier.     The    day    came,    however,    when    the 

that  they  both  adorned  their  facts,  to  some  ex-  youth's    homage    was    suddenly    discovered    to 

tent,  with  fancy  and  with  fable.    In  selecting,  have  passed  the  proper  ceremonial  bounds :  and 

out  of  a  hundred  or  two  of  these  romantic  lives,  he  was  abruptly  dismissed,  to  take  new  service 

a  few  as  typical  of  all,  we  may  think  ourselves  in  Normandy.     It  is  next  to  impossible  to  eepa- 

fortunate   it,  as   in   the   case   of  the  name   that  rate,  in  his  remains,  the  songs  of  the  two  pe- 

heads  all  the  lists,  the  poet  be  a  sufficiently  ex-  riods :   Adelaide   or   Eleanor,   it   is  all  virtually 

alted  personage  to  have  had  a  place  in  general  one.    The  limpid  stream  of  babbling  minstrelsy 

history,  and  to  have  borne  a  part  in  the  leading  flows  on  for  some  40  years,  always  dulcet  and 

events   of  his   time.  delicate,  sometimes  lightly  pathetic,  but  reflect- 

Wiiliam  IX.,  Count  of  Poitiers  and  Duke  of  ing    indifferently    the     image    of    either    lady. 

Aquitaine,  born  in   1071,  succeeded  in  his   15th  Within  the  king  period  of  Bernard's  placjd  as- 

year  to  the  sovereignty  of  a  regkin  comprising,  ccndency   were   comprised   the   rapid   and   fiery 

besides  Gascony  and  the  southern  half  of  Aqui-  careers  of  two  men  of  a  very  different  stamp,— 

taine,  Limousin,  Berry,  and  Auvergne.     Almost  the    most    tragical    figures    in    all    the    misccl" 

alone  among  the  great  lords  of  southern  France,  laneous  choir, 

he  resisted  the  call  of  Raymond  of  Toulouse  Jaufre  Rudel,  the  Prmce  of  Blaya,  fell  m 
to  the  first  Crusade  in  1095;  but  when  in  the  last  love  with  a  certain  Countess  of  Tripoli  on  the 
year  of  the  century  the  great  news  arrived  of  mere  rumor  of  her  charms;  assumed  the  cross 
the  capture  of  Jerusalem,  and  an  appear  was  for  the  sole  and  sacrdegious  purpose  of  meet- 
made  for  the  reinforcement  of  the  small  garri-  ing  her;  fell  ill  upon  the  voyage,  and  on  his 
son  left  in  the  Holy  Land,  William  was  over-  arrival  was  recovered  from  a  death-like  trance 
borne,  and  prepared,  though  still  reluctantly,  hy  his  lady's  embrace,  only  to  die  almost  jm- 
to  go.    His  amours  had  been  numerous,  and  he  mediately  in  her  arms. 

had  already  written  love  songs,— many  of  which  The  horrible  story  of  William  of  Cabestaing 

are   licentious  to  a  degree,  though   some  few  would  seem  quite   beyond   belief   were   it   not 

reflect   in   sweet  and  simple   strains   (he  most  given  circumstantially,  and  with  very  slight  va- 

refined   ideals   of  chivalry.     Or   the  eve  of   his  riationa,  by  an  unusual  number  of  writers.     An 

departure  for  the  East,  early  in   iioi,  he  com-  accomplished  cavalier.  William  won  suchfavor 

Esed    a   farewell    to    Provence,   being   haunted  in   the   eyes   of   the   Lady    Margarida,   wife   of 

a  sad  presentiment  that  he  should  see   that  Raymond    of    Roussillon,   that   he   aroused    the 

fair    land   no    more.     His    foreboding   was   not  savage  jealousy  of  the  latter,  who  slew  him,  and 

realized.     He  lived  until   H27,  and  made  ruth-  then  cut  cut  his  heart,  which  he  ordered  cooked 

less  war  in  his  later  years  upon  his  young  and  and  seasoned  and  set  before  his  wife.     The  hap- 

defenseless     neighbor,     Alphonse     Jourdain     of  less  lady  partook  of  it ;  then,  on  being  brutally 

Toulouse,  for  the  sovereignty  of  that  province,  told   the   ghastly   truth,   swore   that   she   would 

Alphonse  was  a  son  of  the  heroic  Raymond,  the  never  cat  again,  sprang  past  her  husband,  leaped 

leader  of  the   first   Crusade,   born   in   the   Holy  from  an  open  window,  and  perished.     Both  Kay- 

Land  and  baptized  in  the  Jordan,— whence  his  mond  and  William  were  vassals  of  Alphonse  ll. 

surname,    A  daughter  of  his  was  distinguished  of  Aragon,  himself  a  troubadour,  and  a  great 

by  the  tuneful  homage  of  a  troubadour  named  patron  of  the  art.     He  had   Raymond  arrested, 

Guiraud  le  Roux,  of  knightly  rank    but  poor,  and  caused  him  to  die  in  prison ;  while  the  tomb 

who  had  taken  service  at  Alphonse's  court.    This  of  the  lovers  before  the  door  of  the  church  at 

Guiraud  is  remarkable  as  being  the  only  trou-  Perpignan  was  long  a  place  of  pious  resort  for 

badour  on   record  who  loved  but  one  woman ;  the  pilgrims  of  passion  in  those  parts. 
and  there  is  a  quality  about  his  whimsical  and  A   different   and   less   melodramatic   interest 

subtle  but  always  irreproachable  verses  which  attaches  to  the  names  of  the  two  Artiauts,— 

remind.'!  one  a  little  of  the  Elizabethan  lyric.  Arnaut  Daniel  and  Amaut  de  Maroill:  of  whom 

William  IX,  of  Poitiers  was  succeeded  hy  his  the  former,  as  we  know  from  Canto  xxvi.  of  the 
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'Pnrgatorio,'  ipokc  to  Provencal  to  Dante  when  *Mierio,*  published  in  1859  and  recctved  in  thb 
he  met  him  in  the  shades;  while  the  latter  is  literary  circles  of  Paris  wkh  great  applause. 
mentioned  by  Petratch  in  a  canzone  as  *the  less  The  movement  spread  to  Spain  and  the  Catalaa 
fanioiu  Anuut.*  The  distinction  seems  a  poet  and  patriot  Victor  Balaquer  received  an 
strange  one:  for  while  the  verses  of  the  former  ovation  on  his  visit  to  Avignon  in  1867.  The 
are  diietty  remarkable  for  an  extraordinary  ar-  Provencal  of  the  Felibres  is  by  no  means  the 
tificiality  and  complexity  of  rhythm,  the  latter,  language  of  the  Troubadours,  but  is  based  upon 
who  had  vowed  his  devotbns  to  a  certain  lovely  the  dialect  or  patois  of  Saint  RJ^ny,  which  was 
Viscountess  of  Beziers,  wa£  the  author  of  some  not  derived  from  the  Limou^  dialect  of  the 
of  the  most  exquisitely  tender  bits  of  Provencal  Troubadours.  The  languiwe  of  Mistral,  while 
song  which  we  possess.  The  laborious  verbal  rich  in  vocabulary,  and  full  of  local  Provencal 
conceits  and  metrical  intricacies  of  Dante'a  Ar-  terms,  is  an  artincial  language,  formed  by  re- 
Daut  were  imitated  with  great  ingenuity,  and  jecting  al!  terms  due  to  the  influence  of  Frencji 
even  exaggerated,  by  Raimon  de  Miraval,  who  and  the  French  Academy  and  utilizing  die 
fought  in  Ihe  Albigensian  war ;  during  which  tongue  of  the  poet's  native  home.  What  makes 
so  many  of  the  local  poels  and  their  patrons  the  work  of  the  Felibres  live  and  prevail  is 
fell,  that  a  whole  civilization  seemed  to  perish  the  sheer  superiority  of  its  literary  quality.  Con- 
with  them.  That  cruel  contest  may  be,  held  suit:  Rutherford, 'Troubadours'  (1873)  ;  Pres- 
to mark  the  beginning  of  the  end  of  the  Pro-  ton,  'TroubwlourB  and  Trouvires*  <i876) ;  Huf- 
ven^  school  of  song.  fer,  <Trouhadour8>    (1878);  Meyer,  <Proven(*l 

The  name  of  a  woman,  the  Countess  Die,  Literature*    in    the    'Encyclopedia    Britamiica* 

who  also,  like  the  royal  Eleanor,  presided  over  (gth  ed.)  ;  Diei,   'Leben  und  Werke  der  Trou- 

a    Court    of    Love,    remains    attached    to    one  badours'  (aded.  by  Bartsch.  1883)  ;  Rowhotham, 

plaintive  lament  much  admired  in  its  day.;  and  *The  Troubadours  and  CoorU  of  Love'  (189s)  ! 

another  woman,  though  unnamed,  was  the  au-  Farnell,  'Lives  of  the  Troubadoure' ;  Jourdaine. 

thor  of  the  most  artless  and  impassioned  of  all  'Hiatoire  des  Faibres.'     For  those  who  wish  to 

the  peculiar  class  of  poems  known  as  albat  or  ^udy  the  Provencal  texts  in  the   original,  the 

moming-songs.  nost    convenient    collection    is    Karl    Appel'a 

Another  very  beautiful  ofiio  was  written  by  <Chreatomathie>    (Leipaic,  1895). 

Guiraut  de  Bomeil,  of  whom  it  is  said  by  bis  Hawhet  Watirs   PaiaTOM. 

ancient   biographer   that   he  composed   the   first  _.                        ,     -^                 u             ■            r 

true  ckatuon,  all  previous  poets  having  made  Provence,    prfi-vafis. ,  an   old   province   of 

f  Qjjly      jjg   ^Q„  J  weightier  kind  of  re-  southeastern  France,  bounded  by  Piedmont,  the 

by  the  virile  force  and  fire  of  his  sirvenlei,  Mediterranean,  Languedoc,  Venaissin   and  Dau- 


nown  by  the  virile  force  and  fire  of  his  ....^..,..1.,, ■,    ..  -       ,    -    .  -, 

—  didactic    or    satiric    pieces.— in    which    he  phme,  and  includmg  what  is  now  the  depart- 

moumed    the    accumulated    mUfortunes    of   his  "nen's.  «*  Bouches-du-Rhone,  Var,  Basses  Alpes, 

country,  or  lashed  the  crimes  and  vices  of  the  ?"d,  in  part,  Vaucluse    and  A  pes  Marifimes. 

men  who  had  brought  her  to  the  verge  of  ruin.  Lesser  ranges  of  the  Alps,  called  the  Alpines 

Contemporary  with  Guiraut  was  another  in-  2"d  in  the  south  the  Maures  break  up  the  coun- 

trepid   censor   of  the   corruptions   of   his   time,  "y.     The  principal  rivers  are  the  Var,  Durance, 

Peire  Cardinal;  of  whom  we  have  a  satire  be-  and  Rhone;  the  last  river  has  a  great  marshy 

ginning  with  the  burning  words,  "Who  desires  delta.     Qimate  and  sod  vary  greatly,  from  the 

to   hear   a   sirvenles   woven   of   grief   and   em-  damp,  changeable,  rather  sterile,  and  atony  north 

broidered  with   anger?     I  have  spun  it  already  to  the  south  with  its  ideally  mild  air,  its  culture 

and    I   can    make   its   warp    and   woof  I*     Both  of  bees  and  silkworms,  and  its  produce  of  olive- 

these   brave   men   died   not   far   from   the   year  oil.   wine,   mulberries,  oranges,  citrons,  and   all 

1230,  and  the  course  of  Provenijal  literature  after  southern   fruits.     There   is   good   sheep- grazing, 

their  day  is  one  of  steady  deterioration.  but  other  livestock  is  less  successful.    Tlie  in- 

The  Provencal  language  has  been  revived  habitants  of  the  Provence  preserve  to  a  large 
within  the  last  50  years  as  a  literary  instrurtlent,  degree  southern  characteristics  quite  foreign  to 
a  society  having  been  formed  in  1854  and  or-  the  northern  Frenchmen,  and  keep  a  language 
ganiied  in  1876  with  the  object  of  attempting  and  literature  of  their  own,  nearly  as  much 
"to  bring  together  and  to  encourage  those  who  akin  to  the  Spanish  and  Italian  as  to  the  French. 
by  their  writings  preserve  the  language  of  the  (See  Phovkncal  Language  and  Literature.) 
land  of  Oc,  and  also  those  scholars  and  artists  History. —  There  are  traces  in  Provence,  as 
who  study  and  work  in  the  interests  of  this  in  the  polished  stones  found  in  the  Grotle  de  la 
region."  Joseph  Roumaniile  (q.v.)  first  con-  Masque  and  elsewhere,  the  tumuli,  and  dolmens 
ceived  the  idea  of  preserving  and  perfecting  the  of  Dragui^an,  Ponteve  and  la  Blaque,  and  the 
dialect  of  his  own  region  (Avignon)  and  in  lake  dwellings  of  the  mouth  of  the  Var,  of  a 
1852  edited  a  collection  of  Provengal  poems  by  civilization  as  early  as  the  middle  of  the  Stone 
many  authors.  Frederic  Mistral  (q.v.),  a  man  Age.  The  Iberians  held  sway  here  until  the 
of  powerful  poetic  genius,  has  devoted  life-long  Sth  centnry  b-O,  when  they  were  finally  dis- 
tabors  to  the  cause.  The  society  soon  after  its  placed  by  the  Ligure*.  Greek  and  Phteitician 
organization  in  1B76  largely  increased  in  num-  colonies,  notably  Marseilles  (q.v.)  had  been 
hers.  Its  members  called  themselves  Fflibres  founded  here  at  least  as  early  as  this.  The 
(Book  makers)  and  included  among  the  charter  Greek  city  of  Marseilles  by  its  repeated  appeals 
members  Joseph  Roumaniile;  Frederic  Mistral;  to  Rome  for  help  against  the  Ligures,  first  in 
Theodore  Aobanel ;  Eugene  Garcin ;  Anielme  155  b.c,  effected  the  introduction  of  Roman  in- 
Malhieu;  Paul  Gi^ra;  and  Ali^onse  Tavan.  The  fluence,  and  in  ia4  B.C.  Marcus  Fulviua,  pro- 
dub  disseminated  their  views  by  means  of  an  consul,  and  Gains  Sextius  Calvinus,  consul,  de- 
annual,  'Amsana  Prouvenceau'  (which  at'  sttaytA  the  capital  of  the  Saluvii  and  founded 
present  reaches  a  circulation  of  many  thou-  (123  ac.)  on  its  site  Uie  city  of  Aqiue  Sextiie 
sands),  and  through  it  the  public  became  ripe  (modem  Aix).  Victories  over  other  tribes  in 
for  the  appreciation  of  Mistral's  fiftt  long  poan,  die  next  fenv  yean  gave  all  the  country  between 
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thb  CeVennes  and  the  Alps  to  Rome.    A  Rotiwn  b.c,  the  whole  comiiositioii  of  the  book  being 

¥'ovincev    ProYincia    Par   excttlenee,    or    Gallia  supposed   lo   oorer   not   more'  tlian    a   century. 

rluisaJpina    (or   Narbonensis,   from   its  oipital  There  is  a  growing  tendency  toward  the  sacond 

Narbo,  modem  Narboraie),  arose,  was  threat-  »iew,  which  is  held  fay  most  of  the  very  recent 

ened    15    years    later  by   the   invasion   of    the  writers  on  the  book. 

Cimbri  and  TetKones,  and  was  racked  by  the  Argammu  for  Late  Dale. —  The  chief  argu- 
civil  war  between  Caaar  and  Pompey,  in  which  ment  in  favor  of  the  late  date  of  the  book  is 
Massilia  (Marseilles)  siding  with  the  Senate  from  language,  that  is,  the  occurrence  of  a  con- 
was  captured  and  crushed  by  Caesar  in  4P  B.C.  siderable  number  of  words  found  elsewhere  only 
The  amphitheatre  of  Frejus,  the  theatres  of  in  late  Hebrew,  and  of  words  borrowed  ivom 
Aries,  Frfjus,  and  Orange,  the  triumphal  arches  the  Aramaic.  But  the  number  of  words  which 
of  Orange,  Cavailion,  and  Carpentraa,  the  tern-  can  with  certamty  be  assigned  to  these  two  classes 
pie  of  AugustuB'andUvia  at  Vienoe,  and  Ac  is  much  smaller  than  is  often  claimed.  His- 
splendid  Roman  roads  througli  southern  France,  torieal  indications  also  urged  for  the  same  con- 
are  remains  of-  the  glory  of  Provence  in  the  elusion  are  that  the  book  makes  r 
first  ftmri  Christian  centuries,  when  Aries  was  polygamy  and  idolatry,  which  weri 
a  great  commercial  centre  and  one  of  the  resi-  fore  the  exile,  and  that  it  assumes  trie  existence 
dential  cities  of  Constantine,  and  when  Autun  of  a  distinct  class  of  sages,  known  as  wise  men. 
and  Marseilles  were  greiat  university  towns,  who  are  hardly  mentioned  in  the  historical  and 
Marseilles  being  the  seat  of  a  Greek  college  and  prophetical  books  before  the  exile,  nor  are  any 
a  medical  school.  results  of  their  activity  apparent.  These  arc 
I  The  VisigothA'  dntered  Provence  in  the  be-  arguments  from  silence,  ahd  therefore  must  be 
ginning  of  (he  S'h  century,  and  about  47°  Eurich  used  with  great  caution.  The  resemblance  to 
captured  Aries  and  made  it  his  capital.  The  the  apocryphal  book  of  Ecclesiasticus,  which  iE 
Ostrogoths  he^d.  Provence  from  510  to  536,  re-  also  urged,  has  little  bearing  on  the  question,  io 
eeivingit  as  the  price  cf  their  protection  against  view  of  the  well-known  habit  of  tHe  author  of 
the'  Franks,  hot  losing  it  after  a  quarter  of  a  Ecclesiasticus  of  borrowing  from  other  books, 
centwry-to  the  growing  Frank  ish  empire.     In  the  Arguments  for  Early  Date.— In  favor  of  the 

S  century  Provence  was  twice  a, kingdom,  and  early  date,  the  chief  argument  is  the  thought  of 

m  934.10   IH3  .was   ruled   by  the  counts  of  the    book.      The    oft-repeated    teaching   of    the 

Aries   (or, of  Provence),  descendants  of  Boson,  book  concerning  the  problem  of  God's   govem- 

whose  line   failing  in   1113  the  county  went  to  rnent  of  the  worid  is  this:  the  six>d  will  prosper, 

Bcrengar    of    Barcelona.     His   claim    was   con-  the  wicked  will  be  punished,  in  this  life.     This 

tested  by  the  Count  of  Toulouse,  who   in   1125  jj  generally   acknowledged   to   be   the  pre-exilie 

by    treaty    secured   Valence,   Die,    Orange,   and  doctrine,  while  thai  of  the  exile  and  after  the 

Venaissin;  what  had  been  retamed  by  Berengar  ^xile   is  quite  different.     The   adherents  of   the 

went  to  Aragon  in   ii6a,  the  Count  of  Barce-  Jate   date  are  obliged   to  suppose   that   the  pre- 

lona   having  corae   to   that  crown   m    1137.     In  exilic  doctrine  had  persisted  long  after  the  exile, 

IZ46,   Beatrice,   daughter   of  Raimond  Berengar  j,,   fg^e   of   the   teaching   then   current   that   the 

rv.,  the  last  of  the  male  Ime,  married  Louis  wicked  prosper  and  the  righteous  suffer.     Fur- 

of  Anjou,  and  Provence  was  a  possession  of  the  ,i,er,  the  frequent  allusions  to  a  king  harmonize 

House  of  Anjou  until  1481,  when  it  was  willed  only  with  the  early  date.     Many  passages  speak 

to  Louis  XL  of  France  and  lost  its  separate  sig-  ^i  ^im  as  the  promoter  of  justice,  and  none  refer 

nificance  politically.  .  to  him  as  a  foreigner.    After  the  exile  the  sov- 

Consult:    Oddo     <La    Provence:    Histoire,  „eignty  of  Palestine  was  in  the  hands  of  for- 

Usages,  Coutumes,  Idiomes,  etc.>    (1902);  Us-  eigners.  with  little  justice  in  their  administration, 

tanier.    'Histoire    de    la    Provence   dans    1  An-  -j-^e  syntax  of  the  book,  also,  is  of  the  classical, 

tiquite'    (1893-6);  and  Marchand    article  'Pro-  eariier.  tvpe.     The  titles   in  chapter   1.   l;   x.    i. 

vence'  in   'La  Grande  En  eye  1  oped  ie.'  ^„^  ^j^^,   i_  ^hj^ti  attribute  portions  of  the  hoc* 

Pcovcr'bial    Philosophy,   a    once    popular  to  Solomon  represent  at  any  rate  a  tradition, 

didactic  work  by  Martin  Farquhar  Tupper,  pub-  and  should  be  given  some  weight     The  pre- 

hshed  l83&;67.     It  is  a  series  of  poems  in  blank  pondcrance  of  evidence   seems   in   favor   of  the 

verse,  dealing  with  almost  every  emotion  and  earlier  date. 

condition    of    life.     The    ixxik    contains    many  Divisions  of  the  Book. — As  ordinarily  viewed, 

wise   sayings,  but  is   for  the  most  part  merely  aJlhough   with   some   variation,   there   are   eight 

padded   commonplace.  different  portions  into  which  ihe  book  is  divided, 

Proverbs,  Book  of,  a  portion  of  the  Old  each  of  which  is  a  separate  compilation.   These 

Testament.    Date  and  Authorship—The  book  of  divisions,  in  the  chronological  order  usually,  but 

Proverb*  is  the  subject  ot  much   discussion   in  not  invariably.  a);signed  to  them   are  as  follows: 

reference  to  date  and  authorship.  The  old  view  Chapter  x.  i,  to  eliapter  xxn.  16,  containing  the 

that  king  Solomon  was  the  author  of  nearly  or  title  in  chapter  x.  i,  "The  proverbs  of  Solomon." 

quite  the  whole  of  the  book  has  been  generally  Chapter  xxii.   17,  to  chapter  xxiv.  22,  called  m 

abandoned.     Two  classes  of  views  are  widely  held  chapter  xxn.  17.  "the  words  of  the  wise,"  Chai>- 

at  Ibe  present  day.  One  is  that  all  of  the  book,  or  ter  xxiv.  23-34,  a  similar  collection,  of  which  it 

all  but  the  last  two  chapters,  was  written  and  com-  's   said  in   chapter ,  xxiv.  23,    "These  also  are 

piled  before  the  Ttabylonian  exile.    The  amotint  sayings    of    the    wise.»      Chapters    xxv.-xxix, 

attributed  to  Solomon  varies,  but  is  in  any  case  headed   by   the   statement    in    chapter   xxv. ,  1, 

an  appreciable  quantity,  forming  the  kernel  of  "These  also   art   proverbs   of   bolojnon    whiclt 

the  whole.    The  other  view  is  that  both  writing  the    men    of    He^ekiab    king    of    Judah    cop- 

and  compilation  are  lo  be  dated  long  after  the  ied  out."  which  division,  however,  aoine  regard 

exile,  no  part  having  been  written  bj;  Solomon,  as  older  than   chapter_  x.    1 ;    xxii.^  16.    ,Uiap; 
The  completion  of  the  work  of  compiling  is  as- 
signed to  i-arious  dates  from  abcwt  35°  to  180 
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teholar.    Chapter  xjot,  with  the  title  in  chapter  tifiea  virtue  with  knowledge.    But  this  is  done, 

XXX.  I,  "The  words  of  Agar  the  BOn  of  Jakeb,*  not  from  a  philosophical  standpoint,  but  from  a 

Chapter  Xxxi.  i-ft  described  in  chapter  xxxi.  I,  religious   and  practical   one.     For-  the  practical 

as  the  words  probably  should  be  translatedi  as  purpose  of  the 'writers,  men  are  divided  into  two 

*Tha  words  of  Lemuel  king  of  Uassa."    Chapter  classes,  those  who  know  the  right  and  do  it,  and 

xxjii.  10-31,  an  anonjimous  alphabetic  poem  M  those  who  are  ignorant  of  it  and  do  not  do  it. 

acrostic  in  praise  of  the  ideal  housewife.     The  The  Other  cla^s,  always  so  common,  consisting 

Arst  division  was  probably  comptted  Eomewhat  of  those  who  know  the  truth  and  do  it  not,  is 

after  the  time  of  Sobmon,  the, fourth  is  tra-  simply    ignored.     The    speculative    element    is 

ditionally    assigned    to    the    time    of    Hezeldah,  wanting  in  the  book.     The  teachings  concerning 

while   the   last   three   divisions   probably   beloi^  wisdom  often  suggest  philosophical  speculations 

soon  after  the  exile.     There  are  no  indications  concerning  the  greatest  good,  but   they  are   al- 

of  precise  date   for  the  other  divisions,  but  on  ways  religious,  not  philosophical. 
the  view  adopted  all  of  them  are  to  be  regarded  Ethical    Teaching. —  The   ethkal   teaching   of 

as  pre-exilic.  the  book  is  on  a  high  plane.    Ceremonial  is  oc- 

Solomonic  Authorihip. —  That  the  first  and  casionally  alluded  to,  but  the  sages  agree  with 
fourth  divisions  are  not  entirely  the  work  of  the  prophets  that  the  external  act  has  no  '.-aliit 
Solomon  is  indicated  chiefly  by  the  fact  that  without  an  inner  reality.  When  revenge  is  tor- 
there  are  many  repetitions  of  proverbs  partly  bidden,  chapter  xx.  22,  and  chapter  xxiv.  ig,  and 
the  same,  and  by  the  farther  .fact  that  some  are  kind  treatment  of  enemies  is  enjoined,  chapter 
not  written  from  his  standpoint,  especially  the  xxv.  21,  the  standard  approaches  closely  to  that 
utterances  concerning  the  king.    On  the  other  of  the  New  Testament. 

hand,   tfiere  seems  to  be   no   svflicient  reason         bibliography. —  Cheyne,  'Job  aiid, Solomon' : 

for  denying  that   he  is  the  author  of  'many  of  Davison,    'ilie  Wisdom   Literature  of  the   Old 

them.      There    is    no    evidence,    however,    that  Testaflienl' ;    Frankenberg,    'Die    Sprijche*     (in 

Solomon  wrote  down  his  own  proverbs,  i  Kings  Hand-Kommentar  zum  alten  Testament)  ;  Hor- 

iv.  32,  does  not  mention  Solomon  as  -writing  ton,  'The  Book  of  Proverbs*    (in  Expositor's 

proverbs,   but  as   speaking  them.  '  Bible) ;    Kent,     *The    Wise    Men    of    Ancient 

Literary  Characteristics. —  The  Hebrew  word  Israel';  Nowack,  'Proverbs'  (in  Hastings'  Dic- 
for  proverb  (mashal)  probably  meant  originally  tionary  of  the  Bible)  ;  Perowne,  'The  Book  of 
a  comparison,  and  then  was  broadened  to  apply'  Proverbs'  (in  Cambridge  Bible)  ;  Strack,  'Die 
to  any  sententious  saying,  because  often  contain-  Spriiche  Salamos'  (in  Kurzgefasstes  Kommen- 
ing  a  comparison.  The  proverbs  of  this  book  tar);  Toy,  'A  Critical  and  Excgetical  Corn- 
do  not  bear  in  general  the  stamp  of  long  popular  mentary  on  the  Book  of  Proverbs'  (in  Interna- 
nse,  hut  rather  of  the  reflection  of  individuals,  tional  Critical  Commentary);  and  'Proverbs' 
The  whole  book  is  written  in  what  is  called,  (in  'Encyclopedia  Biblica');  Wildeboer,  'Die 
from  the  Hebrew  standpoint,  poetry;  for  the  Sprikhe'  (in  Kurzes  Hand-Kommentar  zum 
most  part  gnomic,  ahrhongh  the  lyric  form;  is  alten  Testament);  Zockler,  'The  Proverbs  of 
also  found,  especially  in  chapters  i-ix.  Like  Solomon'  (in  Lange's  Conimenlary) . 
Hebrew  poetry  generally,  parallelism  of  *e  nwm-  q^^^^  Rickeb  Beksy,  Ph.  D„ 

S"  "^AnSli^^i'irf  i^Sir inX'."  ''"'■  "  '•^'  •-""""■  """  "'""•"'■ 
x.-xv.    Each  verse  expresses  usually  an  mde-  Providence,  R.  L,  the  county-seat  of  the 

pendent  thought,  except  in  chapters  i,-ix.  and  county  of  the  same  name  and  tlie  capital  and 

chapters  xxx.-xxxt.,  where  connected  discourse  largest  city  of  the  State,  is  situated  at  the  head 

is   found.     Brevitj^  and  sententiousness  of  state-  of  what  is  called  Providence  River,  a  tidal  arm 

ment  are  implied  in  the  very  nature  of  a  proverb,  of  Narragansett  Bay.    It  is  3s  miles  north  from 

while  simile,   metaphor,   and   paradox  are   com-  the  open  ocean,  about  30  west  from  Fall  River, 

mon.    An  extended  personification  of  wisdom  is  40   southwest  of   Boston  and    157   northeast   of 

found  in  the  eighth  chapter.  New  York.     It  covers  an  irregular  area  of  146 

Purpose. —  Although     Proverbs    has    several  square  miles.     The  early  settlement  was  on  the 

authors  and  compilers,  and  much  of  it  is  discon-  river  at   the  mouth   of  two  small   streams,  and 

nected   in   form,  yet   a  marked   degree  of   unity  for  nearly  200  years  it  grew   in  an  easterly  di- 

pervades    the    whole.      The    book    confirms    the  rection,    many    of    its    finest    residences    being 

statement  of  purpose  in  chapter  i.  1-6,  that  it  is  erected  on  the  high  hill  overlooking  the  Prov- 

intended  to  teach  wisdom  to  men,  especially  to  idence   River,  this  hill  or  ridge  about  200  feet 

the  young  and  inexperienced,  but  also  to  those  high  dividing  the  valley  of  the  two  streams  from 

who  already  have  some  knowledge  of  wisdom,  that   of  the   Blackstone  or   Seekonk,  a   river  of 

Wisdom,  however,  is  a  comprehensive  term,  it  seme  size.     I^ter  on  the  settlements  began  to 

includes  all  that  is  desirable  in  character,  folly  extend   in   a    westerly  direction   over   low   and 

all  that  is  undesirable.     Its  foundation  is  reli-  rolling  ground,  and  to-day  the  West  Side,  as  it 

gious,  it  consists  fundamentally  in  a  right  rela-  is  called,  is  the  mo.'jt  densely  populated  section 

tion  to  (jod,  *the  fear  of  Jehovah  is  the  begin-  of  the  city;  though,  within  the  past  few  years  a 

ning  of  wisdom"   (chapter  ix.  to).     But  all  that  movement  has   again  set  in   toward  the  east,   a 

pertains  to  humanity  is  included  in  the  scope  of  Iwge  area  having  been  built  up  in  that  part  of 

wisdom,  so  that  the  bot^  touches  all  phases  of  the  city  adjacent  to  and  running  west  from  the 

human   life.      Observation   of   the   customs   and  Seekonk.  , 

habits  of  men,  and  conclusions  therefrom,  have  Climate   and  Health. —  Situated  near  the  sea 

a  pronuneut  place.  the  city  has  a  rather  humid  climate  with  a  cnn- 

Kelatitm    to    Philajopky. —  Wisdom    is    thoa  .  siderable  range  of  temperature,  but  the  weather 

praetital  rather  than  speculative.     To  apeak  of  is   neither   as   hot   in    summer   nor   as    cold   in 

the  book  as  philosophical,  as  some  have  done,  is,  winter  as  in  places  farther  inland.     The  prevail- 

thcicdore,  misleading.    The  book,  it  is  true,  idco-  ing  winds  in  summer  are  from  the  soutlm-est  anti 
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In  winter  frpm  tbe  northeast  or  northwest    The  now  lo  establishment*  engaged  in  this  indiutty 

city  is  more  healthful  than  many  large  manufac-  ia    Providence,    with    an    ittvuted    capital  -<rf 

turing  cities  and  has  been  noticeably  free  from  f505.957>  and  a  product  valued  at  $3r484t4S4- 

epidemics   of  setious   diseases.     The   death   rate  Chief   among   the   great   corporations   which 

in  1902  was  l8.?S  per  l>ooo  and  in  1903  2iX)S.  claim  this  city  as  their  home,  are  those  of  B.  B. 

Commerce  and  Maimfactures.^  In  1681  Prov-  &  R.  Kni^t,  operating  nearly  sioofXX)  tpindlet, 
idence  was  the  most  compact  settlement  of  the  largest  inthe  world  in  the  productive  cotton  goods 
colony  of  which  it  was  a  recognized  centre ;  but  line ;  the  Gorham  Manufacturing  Company,  man- 
its  commercial  growth  for  the  ensuing  hundred  ufactur^rs  of  gold,  silver,  and  bronze  works  of 
years  was  not  as  rapid  as  that  of  Newport,  which,  art ;  the  Brown  &  Sharpe  ttlaaufacturing  Com- 
on  account  of  its  geographical  position,  was  pgny,  manufacturers  of  every  class  of  fine  tooU 
better  adapted  for  the  maritime  trade  of  the  East  and  machinery,  and  the  American  Screw  Com- 
Indies,  Chma,  and  ihe  western  coast  of  Africa.  pany,  established  in  1838,  said  to  be  capable  of 

Providence,  however,  eventually  became  con-  supplying  the  world  with  the  commodity  it  man- 

siderable  of  a  seaport  town,  and  for  many  years  ufaetures 

the  wealth  of  the  city  was  mainly  derived  from  in  1839  the  manufacture  of  ties  was  begun 

Its  commerce  of  the  seas.    With  the  growth  m  i^  Providence,  but  it  was  to  the  invention  by  a 

size  of  the  freighters  of  the  coastwise  and  trans-  Jocal   mechanic    in   1864   of  machinery   for   ibis 

Atlantic  trade,  and  a  proportionate  lack  of  in-  manufacture,  that  the  present  importance  of  this 

creased  facilities  for  accommodating  these  larger  industry  in  the  city  is  due.    The  product  -ot  the 

vessels,    Providence  began  about   1840   to  lose  industry   in    1900  amounted    to  $1^53,838,   the 

Its  prestige  in  the  shipping  world,  until  finally  Nicholson  File  Company,  the  largest  corporation 

Its  foreign  maritime  trade  entirely  disappeared,  of  its  kind  in  existence,  representing  practically 

Ti  <•=«  t,i,r,ii«  tnnL-  fnr  .tg  retum,  Until  the  city,  the  entire  outeut  of  files  and  rasps  in  Rhode 

f  ™,t.r  front  privilenes.  Island.     Here  is  also  located  the  New  England 

f           -                            .        _       ns  for  the  hand-  Butt  Company,  manufacturers  of  machinanr  for 

ling  of  that  trade,  which  by  reason  of  the  natural  insulating   electrical    wires    and   cables,    Mnglc,. 

advantages   of  a  magnificent  harbor,  easily   en-  double,   and   triple   braiders,   cablii«,   stranding, 

tered,  it  should  enioy,  winding,  and  polishing  machinery,  and  cable  oov- 

Chief  amongthe  advantages  of  Providence  cring  braiders;  the  Rhode  Island  Tool  Company, 


=  of   industry,  commerce,  and  trade,  makers  of  high-grade  boils  and  nuts;  the  Rhode 

are  those  pertaining  to  its  geographical  position.  Island  branch  of  the  American  Locomotive  Cora- 
it  being  the  natural  outlet  of  southern  New  pany;  the  Corliss  plant  of  the  American  and 
England,  and  the  sources  of  supply  and  distnbu-  British  Manufacturing  Company,  the  original 
tion  which  are  the  natural  outcome  the.eof.  home  of  the  Corliss  engine  which  won  the  ad- 

Though  Its  reputation  as  a  shippmg  port  has  miration  of  the  industrial  world  at  the  Centen- 
gone,  to-day  Providence  is  one  ot  the  great  niaJ  in  Philadelphia  in  1876;  a  plant  ia  which 
mdustrial  centres  of  the  United  Stales,  noted  tor  to-day  is  also  manufactured  the  Diesel  oil  en- 
the  variety  of  its  manufactured  products,  the  gjne;  the  Providence  Belting  Company,  manu- 
greatness  of  its  industries,  the  skilled  workman-  factarers  of  leather  belting ;  the  Davol  Rubber 
shipof  Its  artisans,  and  for  the  invention  of  those  Company,  established  in  1874,  manufacturers  of 
numberless  ingenious  accessories  of  modem  life  fine  goods  in  hard  and  soft  rubber;  the  Provi- 
which  have  become  necessities  in  this  age  of  Jcncc  Machine  Company,  manufacturers  of  im- 
luxury  Preeminent  among  the  varied,  Indus-  proved  cotton  and  worsted  roving  machines  ;  the 
tries  of  the  city  is  the  manufacture  of  jewelry  Almy  Water  Tube  Boiler  Company,  makers  of 
with  Its  al  led  interests,  such  as  chasers,  electro-  Almy  Patent  Sectional  Water  Tube  Boilers;  The 
platers,  gilders,  engravers,  colorers,  enamelers.  Builders  Iron  Foundry;  the  Barstow  Stove  Com- 
die-sinkers,  etc..  approximalmg  a  total  of  250  pany;  the  Queen  Dyeing  Company,  with  3  world- 
establishments,  engaged  in  a  manutacturmg  in-  ^jje  reputation  for  its  fast  blacks;  the  Ameri- 
dustry  whose  products  are_  distributed  alike  can  Ship  Windlass  Company,  and  scores  of  other 
among  the  civilized   and   uncivilized   nations  of  manufacturing  plants  smaller  in  size. 

.  ifr"!,  V"'-  0'  °  ^  '  products  of  these  The  toUl  capital  invested  in  the  manufactur- 
Wteblisbments  mi8i2  amounted  to  $100,000;  5  ^f  ^^^^^  ^^^^^^^  ;„  the  city  of  Providence 
increasing  m  1900  o  $ia7ig.i24.  or  27-4  per  ap^^ximates  $15,000,000,  the  number  of  wage- 
cent  of  the  entire  value  of  the  production  of  alt  JJ^^^  employed  be  nTabout  8,500;  the  value 
the  manufacturing  establishments  m  Providence.  „f  annual   prid nets   being  approximately   $16,- 

Allied    to    the    jewelry    manufacture    is    the  nm~-,                                   a      i-f                  .-    ▼  ". 

manufacture  of  silverware.     It  was  an  apprentice  V^  ..       rv-           j     .i.__  .     .1       .u     .  .  1 

Of  the  founder  of  the  jewelry  industry  who  began  In  cotton  fabrics  and  Other  textiles   the  toUl 

the    manufacture   of   silverware    in^Provide^e,  "P"^'  "'^*^'"'  'f  ^  ''"*<'  ""««  *■"  $2fl00,<W 

and  founded   what  is  now  one  of  the  largest  '*'?  ="'1"B^  """''^''  °'  wage-earners  employed 

establishments  in  this  line  of  manufacture  in  the  ^'''«  f^°''\  !•?«»:  «»8e;  amountmg  to  $4S3,l8a; 

■world.     There    were    eight    establishments    en-  '^e  value  of  annual  product  being  approximately 

gaged  in  this  industry  in  1900,  located  in  Provi-  '^^SojDoa 

dence,  with  a  capital  of  $5,127,714,  an  increase  I"  connection  with  textile  prodncts,  there  are 

over  1890  of  $2,125,482,  or  70,8  per  cent.     These  '"    Providence    a    number  -of   plants    producing 

establishments  gave  employment  to  1,540  wage-  textile  mill   machinery  and   metal  mill   supplies, 

earners,   to   whom  $978,198  was   paid   in  wages,  with  a  total  capital  invested  of  nearly  $i,500/xx>, 

and  their  product  was  valued  at  $3,834,408,  an  employing   something   over    1,000   hands,   whose 

increase  of  $1,324,539  since  1890,  or  52.8per  cent,  annual  wages  amount  to  $500^00;  the  vaioe  of 

The  refining  of  gold  and  silver  sweepings  is  annual  product  being  approximately  $i,sa(V>Da 

closely  dependent  upon  die  two  industnes  just  The  financial  strength  of  the  rity  is  coneen- 

described.     Until   1850  the  material  used  in  this  trated  in  its  manufacturing  as  has  been  shown, 

industry  was  allowed  to  go  to  waste.    There  are  There  are,  however,  other  iodnstries  and  entcr- 
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prwcB  of  the  hisbest  importance,  noteUy  wood-  houses  have  been  eatabMahed  in  Providence,  that 

worktop  and  Itunber,  including  furniture,  iron  have  exerted  considerable  influeiice  in  financial 

foundries,  drug  and  dyewood  mills,  bleachers  and  circles. 

dye-houses,  boiler-makers,  box  makers,  and  brass  The  6rst  savings  bank  established  in  this  city, 

founders,  gas,  steam^  and  water  fittings,  patent  the  Providence  Institution  for  Savings,  was  in- 

medicine  manufactories,  stove  founders,  assayerg  corporated  in  iSig,  the  oldest  bank  being  the 

and  re6ners  and  the  extensive  trade  in  cotton  and  Providence  National,  chartered  in  ijgi ;  the  next 

wool,  groceries,  dry-goods,  hardware,  clothing,  oldest  bank  after  the  Providence  Institution  for 

etc.,  which  is  carried  on  with  great  success  and  Savings,  being  the  People's  Savings  Bank. 

employs  an  army  of  workers.  Population.—  The   population   of   the  city   in 

In  1790  there  were  made  in  the  households  igoa  was  181,000.    In  igoo  out  of  a  total  popu- 

01  Rhode  Island  30,000  yards  of  woolen  cloth,  lation  of  175,597  there  were  553S3  persons  of 

35,365  yards  of  Imen,  and  5^5°  yards  of  cotton;  foreign  birth  and  101,585  of  foreign  parentage. 

but  the  introduction  of  power  spinnmg  marked  A  majority  of  those  of  foreign  birth  came  ffom 

the  commencement  of  a  period  of  change  m  the  United  Kingdom.     The  101,585  persons  of 

manufacturmg  from  the  old  handicraft  system  to  foreign    parentage     included     isjgi     of     Irish, 

the  modem  factory  system,  the  first  mtroduction  1^1  of  English,  8,808  of  Italian,  and  6,000  of 

of  this  factory  system  being:  applied  to  the  mak-  French  Canadian  parentage.    The  growth  of  the 

inft   of  cotton   yarns   in   the  year    179a      From  population  since  iSoo  is  sTiown  by  the  following 

this  time  on  manufacturmg  estabhshmenta  began  figures;    (1800)    7,614:    (1820)    11767-    (1840) 

to  increase  in  number,_until  about  1840  when  23,171;    (i860)  50,666;    (1880)   104,857;    (1890) 

Providence  be^n.to  enjov  that  wide  reputation  1321^.     j^  j^^^  ,8go  ^  part  of  the  town  of 

in  the  manufacturmg  world  which  gradually  m-  Johnson  was  annexed  to  the  city  of  Providence, 

creased,  unUl  to-day  the  nuniber  of  her  manuj  (h^eby  increasing  the  population  approximately 

facturing  establishments  is  about   1,950;   cap.Ul  8,500.     Population    (1910)   224,326. 

invested   about  ?84flOOflOO;   average  number   of  =a   manufacturing   city   is   seldom   a   city   of 

wage-earners  4S,oop;  to^al  wages  a^t  $20^-  home-owners,  and  I'rovfdence  is  no  exception. 

000;  gross  value  of  products  about  ?88,SOO,OOa  t„  ,<,.  nnni.laHnn  n1   ils  cor  in  innn  thpr,-  lui-ri. 

In  1900  the  census  office  reported  that  the  per-  ?|  "V'  C^  «  ^d  o7  thwe  but^o87  flm^lles 

centage  of  population,  in  ^ovidence  increased  Sd  th"!r "homes  fre^,' whife '2^'  faml!l" 

frT90^-w^!etrpe"e.;S<'ofVnuXr  '"^Z'^u't ^TL.       O     th    r'd  e  '     the 

of  eakblishments  dec^sed  from  5+6  per  cent  Jf°°^.  """J  ^""'f^'-^S  S'  l,''^^,^^*^? 

in  1800  to  46,  per  cent  in  tgoo  ^^e  P«xi-ts  f^^-  ^^^  -^^ '-f  ^^^  S  Trick 

in  1890'and  decreasing  to  ^A  P=r  cent  in  1900.  J^f,^  ^"^e^mlv      (S«  Yrow«   C^sny^ 

These  percentage,  indurate  that  the  tendency  ^^^  If-Jl^^^Jf^^^TZ^  Jrl  To«"drf 

has  been  to  a  wider  distribution  of  mat,ufactur«,  ^  ^^^  \^       ^f  P^i^„^^  i/^g^g    ^jj,„  ^j^^. 

decreasing  the  percentage  m  the  principal  cities.  J      ,    institutions    in    the    cilv    are    the    State 

™d  m  V1I-.  of  produM.,  r,8,aing  Ih,  nAiiili  ?"  'fi^.'ilf '^^    ±    i,;    IJh   4   ™™ 

V   .u      1     ■_          ■_. I.    1 t I     TT.!  traminK   school,   IS   prrammar,   and   70   common 

of    Ik,    l>"m=»  ,;"V':*5t  „.,.,.  ™,n.,S  "rtool.,  8  .ohiil.  fSr  individul  work,  .nd  3 

peiprtn.ly  of  tmj«,hja^i^r,s^tthymr^t>^-  ,,k„,,',„  t„kw.rd  children.    Tho  totkl  mm- 

tunng  and   commercial   interests   of   Providence  ^^       ,  ,„„l„„   ■„   otfi    „„a   ,*  tu-  i,ct  ^^r,..,* 

is  unquestionable,  and  the  continued  growth  of  ^'  »f  *"''^"1,'*   ^   ""^u^*  "''=  'fl'  ""f"* 

this  city,  its  traS:  and  commerce  founded  upon  there  were  34,a8i,  pupils      There  are  'S  «venmg 

sound  business  principles   is  assured,   as  is  the  schools  and  24  kindergarten  schools.     The  total 

high  position  it  tuples  in  the  financial  world.  "i"nbe^  o^  "children  of  school  age,  S  years  to  21 

flo«t*.- Steadily  the  trend  of  banking  inter-  y^r*-  '"  »900  was  47^.  of  whom  f/*)o  were 

ests   is  making  toward   the  absorption  "*of  the  native-  and  7S38  foreign^rn ;  of  these  26m<6 

smaller  institutions  by  the  larger,  in  Providence  «"«  attending  schools.    The  number  of  illiterate 

as  in  other  lanre  cities  persons  among  those  of  native  white  parentage 

To-day     (i0Q4)     the     Providence     Clearing  ■?  ^^F  small,  being  but  180  in  ipoo;  in  that  year 

House  numbers  31  banks  and  trust  companies,  the  total   number  of  illiterates   was   10,029,  of 

whereas  when  the  clearing-house  was  established  whom  8,607  were  foreign  born._             .          . 

there  were  34.  Clubs. — A  number  of  clubs  include   in   their 

The    Providence    bank    clearings    for    1903,  membership  the  leading  business  and  professional 

amounting  to  $354,165^00,  were  the  largest  ever  men  of  the  c!ty._   The  more  prominent  clubs  are 

recorded  'f'^    Hope,    Union,    University,    Central,    West 

There  are  in  Providence  15  national  banks.  Side,  Squantum,  and  Pomham.    The  two  latter 

3  State  banks,  and  6  trust  companies,  with  an  have  elegant  club-houses  on  the  shores  of  the 

aggregate  capital  invested  amounting  to  $12,561,-  bay,    some   miles   below    Providence,   and   have 

000.    There  are  four  savings  banks  in  Providence  numbered  some  famous  men  among  their  guests, 

whose  combined  deposits  aggregate  $45,000,000,  Chief  Buildings.— By  far  the  most  imposing 

the  deposits  of  the  national  and  state  banks  and  structure   in  the   city  is   the  new   State   House, 

trusts  amounting  to  $87,soo«>o.  a  massively  proportioned  building,  built  of  white 

Soon  after  its  passage  in   1864,  most  of  the  marble    with    a    large    central    dome.      It    was 

state  banks  of  Rhode  Island  availed  themselves  occupied  first  in   1900,    The  city-hall,  a  heavy 

of  the  provisions  of  the  Act  of  Congress,  by  granite  structure;  the  county  court-house:  the 

which  they  became  known  as  national  banks,  public  library ;  the  English,  high  school  build- 

Wiihin  the  last  50  years  many  private  banking  ings ;  and  the  Roman  Catholic  cathedral  of  Saint 
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Peter  and  Saint  Paul  are  also  worthy  of  note,  pal  churches  in  New  England,  and  tbe  Beneficent 
The  new  union  railway  station,  while  not  impos-  Congregational  Church,  more  commonly  knowD 
•ng,  is  commodious,  pleasing  in  outline,  and  as  'The  Round  Top  Church,*  on  Weybosset 
I'tmarlc&biy  well  designed.  Of  modern  oiEce  Street,  has  long  been  associated  with  the  re- 
buildings  Providence  has  comparatively  few  for  ligious  life  of  Providence.  Other  churche* 
a  city  of  its  size,  chiefly  because  its  great  manu-  whose  edifices  are  both  imposing  and  attractive 
facturing  firms  have  offices  at  their  works,  are,  the  Church  of  the  Mediator  and  the  First 
There  are,  however,  a  number  of  commodious,  Universalist,  the  Union  Congregational,  the  Cen- 
subslantial  c^ee  buildings  of  modern  construe-  tral  Congregational,  the  Central  Baptist,  the 
tion,  chief  among  which  are  the  Bannigan  Build-  First  Congregational,  the  Trinity  Methodist 
ing,  the  Industrial  Trust  Building,  the  Union  Episcopal,  All  Saints'  Memorial,  and  Saint 
Trust  Building,  Butler  Exchange,  the  Francis  Stephen's  Episcopal.  The  total  number  of  re- 
Building,  the  Studley  Building,  the  Swarts  ligious  buildmgs,  churches,  chapels,  and  missions 
Building,  the  Providence  Washington  Building,  in  the  city  is  128,  ilo  of  these  being  of  various 
the  Vaughan  Building,  the  Lauderdale  Building,  Protestant  denominations  and  18  Roman  Cath- 
Mercautile    Block,    the    Ticrney    Building,    the  o'ic 

Equitable  Building,  the  Barton  Block,  the  Mer-  Parks.— There  are  altogether  18  parks  in  the 

chants     Bank     Building,     the     National     Ex-  city,  haTing  a  total  area  of  530  acres.    Of  these 

change     Bank     Building,     the     Lcderer     Build-  Roger   Williams   Park   is   the   largest,   covering 

ing,  and  the  Fletcher  Building;  other  buildings  'OJ  acres.    It  contains  a  pretty  little  lake,  chil- 

of    note    are    the    Y.    M,    C.    A.    Building,   the  drens  play-grounds^  a  bronze   statue   of   Roger 

Manufacturers'    Building,    the    Athen:eum,    the  Williams,  and  for  its  size  is  one  of  the  most 

Puplic  Library,  and  four  of  the  largest  department  attractive  city  parks  in  this  country, 

stores  in  New  England,  equaling  any  in  metro-  ,_:^'''''^«'— There  are  235  miles  of  streets,  of 

politan  cities,  namely,  The  Boston  Store,  Shep-  w""^''  '°9  miles  are  covered  with  broken  stone 

ard's,  O'Gorman-s,  and  the  Outlet.    The  Arcade,  "^f  gravel,  31  with  granite  blocks,  S  with  cobble- 

an  old  structure,  was  famous  in  its  early  days.  ^*°"^^'  *"■*  5  with  asphalt. 

In  Exchange  Square,  fronting  the  railway  station,  ,    Covemmenl-The  mayor  is  elected  annually 

stand  the  ^Idiers'  and  Sailors'  Monument,  the  ^  board  ot  aldermen  and  a  common   council 

handsome   Bajnotti   fountain,  and  an  excellent  *°'''"  ''l'^^?'^^.^^    Most  administrative  officers 

equestrian  staiue  of  Gen.  Ambrose  E.  Burnside.  "'"  ^'.^"^d  V  the  councd,  as  are  three  park 

In  Cathedral  Square  stands  the  Doyle  Monu-  commissioners,  the  l^cnse  and  fire  eommiss<on- 

nt.  erected  in  memory  of  the  late  Thomas  " t ,  J^-.l^rr,  ^^-rl^l  L"i'?iiSl'i!.''f  '.^5?: 


ment,  erectett  in  memory  01  me    aie    inomas        ■"     j,     .i.    „ t-i        T-     i 

A,   Doyk,   for   iS  y.ar,  m;i,or  „t  tht  ell,  of  PO»ted  by  the  mayor     The  pol.ot  force  u    . 

ProvidJni;  .  m.„  who,  io  hi,  day,  did  iore  't .tS.ijXtl                          ''° 

than    any    other    individual    to    hroaden    and  °'  JT-  „     .      legislature.                         ,  ,u      ■ 

•trengthen  the  eommerelal  interat.  of  the  com--  .     f '""       ,  -     1^^  " k".1,""  ?'  'h'  "" 

munity  of  vhich  he  wa.  the  Sgnre-heaA  f  'g"  ""  ?=*¥fc'^         both  real  and  per- 

u^i  I         J   f-i      -J  1.J      I     .-.   l:             1-1  sonal    property.     The    tax    rate    is    $16.50    per 

Hospitals   and   Char^iMe   I«st,tuhons.— One  ^              The  city  expenses  now  amount  to  about 

Of  the  first  hospitals  fof  msane  persons  estab-  $3^65,000  annually,  of   which   $740,000  is   spent 

iished  in  this  country,   the  Butler   Hospital   for  ^^schools,  $640,080  for  the  interest  on  the  city 

the  Insane    stands   in   beautiful  grounds  in  the  ^^^t;   $370,000   on   the   police   department;    and 

eastern  part  of  the  city  on  the  Seekonk  River,  j               ^^  j,,^  g^^  department,   fbe  city  obtains 

p  her    hospitals    and    asylums    are    the    Rhode  Its  water  supply  from  the  PawtuxeC  River ;  the 

Island  Hospital   the  Rhode  Island  Homeopathic  (em  cost  $7,100,000  and  includes  333  miles  of 

Hospital,  the  Dexter  Asylum  for   Poor.   Saint  distributing  mains.    The  sewage  of  the  city  is 

Josephs  Hospital,  and  the  SUte  InsUtution  for  emptied  into   Providence   River  some   distance 

the   Deaf.                                                ,,.,.,.  ■>«low   the  city,   and   there  are   in   the   city    iga 

Libraries.— One  of  the  first  public  libraries  jnjies  at  sewers.    At  the  precipitation  plant  just 

m  America  is  now  represented  by  the  Providence  north  of  Fields  Point,  the  sewerage  of  the  entire 

Athcnasum  which  has  some  62.000  volumes.    The  ^[^y  jg  gathered  into  immense  basins  or  tanks. 

Public   Library  contains   some   90.000  volumes  „here  it  is  filtered,  clarified,  and  emptied  into 

hoiHed  in  a  handsome  building  recently  erected,  the  river  a  considerable  distance  below  the  point. 

Other   libraries   in   the   city  are   the   library   of  This   plant   is   of   modem   construction,    and   is 

Brown    University    and    those    of    the    Rhode  considered  one  of  the  best  in  the  country,  having 

Island  Historical  Society,  the  Rhode  Island  Med-  been  erected  by  engineers  of  national  reputation 

ical    Society,  and  the   Young   Men's   Christian  aft^r  a  careful  study  of  surrounding  conditions. 

Association.  Public  UtilHus.—lhe  water,  sewage  and  park 

CTmrcAfi.— Providence    is    the    seat    of    an  systems  of  Providence  have  already  been  noticed. 

Episcopal  and  of  a  Roman  Catholic  bishop.    The  The  local  electric  railway  system  is  one  of  the 

Roman   Catholic   cathedral   of   Saint   Peter   and  best  in  the  United  States,  and  branrfiea  out  into 

Saint  Paul  is  perhaps  the  most  imposing  church  every    accessible   part   of   the   adjoining   towns. 

building    in    the    city.      Grace    Church,    almost  The   Union   Railway   Company   and   the   Provi- 

cathedral    in    its    interior   decorations   and    ar-  dence    Tramway    Company   have    practically   a 

rangement.  is  known  as  the  Bishop's  Chnrch  of  monopoly  of  the  streets  used  for  transporting 

the  Episcopal  Dioecse.    The  First  Baptist  Church  passengers  and  freight  by  electric-propelled  cars, 

associated   from  a  religions  point  of  view  with  Their  exclusive  franchise  lasts  tor  ao  years  from 

Brown  University  since  Revolutionary  days,  is  1891,   the  conditions   being  the  payment  of  a 

an    imposing  reminder  of   the  architecture   of  franchise  tax  not  exceeding  5  per  cent  on  gross 

the  period   in   which   it  was   designed   by   Sir  earnings,  and  the  maintenance  of  a  portion  of 

Christopher    Wren.      Saint   John's    Church,    on  the  streets  which  they  occupy.     Tbe  Providence 

North  Main  Street,  is  one  of  tbe  oldest  Episco-  Gas  Company  has  an  exclusive  right  for  the 
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tairi  period  to  supfd^  SIuDiinatuig  and  iic«ting  In  tile  disputes  with  England  that  preceded 
gii  withia  the  city  limits.  It  paya  a.  franchise  the  outbreak  of  the  Revolution,  Providence  took 
tax  of  3  per  cent  on  gross  earnings,  after  paying  a  considerable  part  The  first  overt  act  of 
B  per  i;ent  on  capital  stock,  and  making  reason-  resistance  to  England  was  the  destruction  ot 
able  provision  for  roainteaance  aAd  extension,  the  armed  schooner  Caspee  in  1773.  During  the 
If  there  is  still  a  balance  it  is  to  be  applied  to  Revolution  Newport  was  occupied  by  the  British 
reduction  of  the  price  of  gas.  The  Nirragansett  fr<TO  1776  to  1779,  and  the  commerce  of  Provi- 
Electric  Lighting  Company  has  an  exduaive  dence  was  almost  cut  ofF  by  the  British  fleet, 
right  for  ao  years  from  1802  for  the  supply  of  tiiou((h  a  number  of  privateers  hailing  from 
electric  light  in  the  city,  the  franchise  tax  not  Providence  preyed  on  English  commerce, 
being  less  than  3,  nor  exceeding  S  pe<  cent,  this  After  the  Revolution  commerce  slowly  moved 
being  determined  each  five  years  l^  arbitration,  again,  trade  being  with  Europe,  China,  and 
History. —  Providence  was  founded  by  that  Centra!  and  South  American  ports.  In  1801  a 
great  apostle  of  religious  liberty  for  the  New  fire  destroyed  property  valued  at  $30o>ooo,  and  in 
World,  Roger  Williams,  who  arrived  from  Eng-  1815  a  great  gale  wrecked  many  vessels  and  did 
land  in  Massachusetts  Bay  Colony  in  February  damage  to  the  amount  of  $1,000,000,  From  this 
1631,  He  was  wel!  received  by  the  Puritans,  as  time  on  the  growth  of  Providence  was  steady  if 
a  •godly  minister,"  but  because  of  his  bcJdness  in  not  rapid,  the  popuiation  about  doubling  every 
announcing  his  views  regarding  the  power  of  ao  years.  Government  by  town  meeting  proving 
magistrates  in  religious  matters  he  was  forced  inadequate  to  meet  the  public  needs,  a  city  char- 
to  seek  refuge  with  the  Pilgrims  at  Plymouth,  ter  was  adopted  in  1831.  The  hiatoty  of  Provi- 
Subsequently  he  went  to  Salem,  where  his  con-  doice  during  the  ipOi  century  is  largely  that 
victions  regarding  religious  freedom  inctrrred  of  isdustrial  prioress  in  this  country,  and  refer- 
fhe  displeasure  of  the  general  court,  and  in  ence  to  the  great  manufacturing  establishments 
January  1636  he  was  ordered  to  return  to  of  the  city  is  made  elflewhere. 
England;  he  refused  and  fled  into  the  wilder-  fiiWwjropAy,— Baylea,  'History  of  Provi- 
ness.  Accompanied  by  five  other  men  from  dence  County'  (1891)  ;  Greene,  <The  Providence 
Saiem  he  had  no  fixed  abode  for  weeks,  but  in  Plantations  for  Two  Hundred  and  Fifty  Years' 
Jtme  1636  he  began  a  settJement  at  a  point  a  (1886) ;  for  early  history  3  brief  historical 
little  north  of  the  present  site  of  Saint  Jfrfm's  sketch  in  Vol.  XVITI.  of  the  Tenth  United 
Church  in  Providence.  Williams  obtained  a  Sutes  Census.  The  'Early  Records  ot  the  Town 
gram  lo  lands  covering  what  is  tww  that  part  of  Providence'  has  been  pubKshed  in  15  volumes 
of  Rhode  Island  west  of  Narragansett  Bay.  from  (1892-9).  Geoece  H.  Webb, 
the  Indians,  the  earliest  deed  on  record  bring  Secretary  Chamber  of  Commerce. 
a  memorandum  dated  24  March  1637-  In  1640  ■am^ji-„.^  «).»»  „*  .,  _=r  ■  j„_  .,( 
.„id,.  oi .g,„,,.n.  ..,.  adopted  t,  .h;  „«1.„  ,i,^*rc"4,S"S-°c'l.?  SnTJV'Z'! 


s  the  basis  of  the  town  government,  all  affairs 


according  to   some   accounts   in   i8o6,  to   other 


being   regulated    by   a   monthly   town    meeting.  L  ,«,„?<;„,  ^TS,^'!^""?'  T  /"  o'      ■.         > 

A  .fyalTharter   fas   obtained"  in   1644   umting  Vp'f°i'£"u  L^,^'f.?,V' i^^^^^^ 

vanons  set  lements.  about  the  hay.  «  «Prov.-  J^^  ^^  Le  Mkns   (department  of  Sarthe  .    It 

dence  Plantations   in   the   Narragansett   Bay   in  g^^ually  extended  beyond  this  parish,  and  was 

New  England.*     P^'^'de"?^  ''<^^,°"  V'f  J^'t  authorised    in     1826.      A    colony    from    Ruiele 

land  and  more  exposed  to  the  attacks  of  Indians,  ^         j    .u      c    ,   institute   of   the   order   in   the 

pew  less  rapidly  than  Newport  on  the  "l^'d  of  u^,;,^^  5                     O        ^       Saint  Mary's, 

foiode  Island,  and  tn  1676  was  nearly  deserted.  ^^^^  ^^^^^  jjaute,  Vigo  CotZy,  Ind.    Establish 

less  favorably  situated  for  sh.ppmg  than  New-  a^  conduced  by  the  order  in  the  archdio- 

port.  Providence  grew  but  slowly  j   ■«  "Tf  the  ^^^^^  of  Baltimore.  Boston,  and  Chicago,  and  in 

population  ot   Providence,  which   mcludedfour  ,^6  dioceses  of  Fort  Wayne,  Grand  Rapids,  In- 

«ttlements,was3,9it).     In  r750 the  population  of  jianapoiis,  and  Omaha.     In   1904  the  order  had 

Ne«pon  was  twice  that  of  Pr^vidence^d  «  ^^^^^  ^f  g    parochial  s^ools^d  20  academies 

im  the  population  of  the  town  of  Prov^ence  ,  j      j^j  j^       education.     In    1909   there   were   46 

proper  was  but  4,321.  thoug*  by  this  tin»e  the  ^^t^if^hmerts  of   the   orderrVhe  mother-house 

ST'.u'*"  ."It  P"""''^"  5°  °  ^             '^  being  at   Saint  Mary's.  Vigo  CoiintV,  Irid. ;  and 

Oitn  that  of  Newport  County.  g^p  members              '    '       "                ■" 

The  first   notice   ot   a   school   house   in   the 

town  records  appears  in  r752.    A  charter  for  a  Providence   Plantations.     See  Rhode  Is- 

wllege   was    granted    in    1764,    and    Providence  land,  History. 

County  raising  the  most  money,  the  first  building  Province,  is  a  territory,  section  or  district 

fas  erected  at   Providence  in   1770.     This   was  of  a  nation  or  governmejit.    Among  the  Romans 

the  beginning  of  Browm  University,     Providence  3  province  was  a  district  ot  conquered  country, 

was  one  ot  the  first  towns  in  America  to  have  governed  by  a  proconsul  or  proprator.     The  first 

a  public  library,  a  set  of  books  having  been  Roman  province  was  Sicily,  241  b.c    From  the 

bought  by   subscription  before   1754  by  a  com-  time   of   Augustus   they   were   divided   into   the 

Wny    formed    for    that    purpose.      During    the  senatorial  provinces,  and  the  imperial  provinces, 

whole  of  the  i8th  century  Providence  was  a  quiet  The  latter  comprised  those  which   were   most 

Wttunimitj,  where  people  lived  simply  with  few  exposed  to  hostile  inroads,  and  the  administra- 

amusements.     The   first   theatrical    performance  tioo  of  which  was  left  entirely  to  the  emperor 

w*  given  hy  an  English  company  in  1762.  under  the  pretense  of  sparing  the  senate  and 

The   first   fire   engine   was    purchased   about  people   the   trouble  of   managing   them,   but   in 

■7SS-    The  first  advertisement  of  a  regular  stage  reality  to '  keep   the  army_  in  his   own  hands. 

™e  to  Boston   appears    1767;   the   stage   made  Under  the  empire  theprovinces  weremuch  bet- 

«ekly  trips.    The  first  public  market-house  was  ter    governed   than    they   had  been   under   the 

"«ted  in  1773.  republic.    One  reason  of  this  was  that  the  em- 
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perors  were  more  disposed  to  pay  regard  to  the  Provoost,  pr6-v6',  SaDmel,  American  Prot- 

complaints  of  the  provinces  than  the  republican  estant  Episcopal  bishop :  b.  New  York  It  Marcli 

courts    had    been,    for   the    latter    were    largely  1742 !  d.  there  6  Sept.  1815.     He  was  graduated 

composed  of  men  who  had  themselves  profited,  at    King's    College    (now    Columbia)    in    1758, 

or  who  hoped  to  profit,  by  the  same  kind  of  went   to    EAgland    to    prepare    for   ordination, 

maladministration    with    which    the    governors  studied  at  Cambridge  University,  and  was  or- 

were  charged,  and  were  therefore  always  willing  dained  deacon  and  priest  in  1766.    Returning  to 

if  possible  to  connive  at  such  offenses.    In  addi-  America,  he  became  rector  of  Trinity  Church, 

tion  to  this  the  provincial  governors  under  the  New  York,  the  second  of  four  successive  rectors 

empire  received  fixed  salaries,  which  lessened  who  were  raised  to  the  episcopate.    Through- 

the  temptation  to  resort  to  illegal  exactions  to  out  the    Revolution  be    took  a  firm   stand    in 

indemnify  themselves  for  the  expenses  that  they  favor  of  the  liberty  of  the  colonies,  and  was 

necessarily  incurred  in  soliciting  the  office  that  chaplain  to  Congress  in  1785  as  well  as  to  the 

was  an  indispensable  condition  of  their  gov-  United  States  Senate  in  1789.    After  presiding 

emorship.  at  the  general  convention  held  in  Wilmington 

In  modem  times  the  term  has  been  applied  to  in  1786  (the  absent  Seabury  being  the  only 
colonies  or  to  dependent  countries  at  a  distance,  bishop  in  America),  he  set  sail  for  England  in 
or  to  the  different  divisions  of  a  Idngdom  company  with  William  White  to  receive  Episco- 
itself.  The  name  has  sometimes  been  retained  pal  consecration.  A  special  act  of  Parliament 
by  independent  states.  Thus,  the  Republic  of  naving  been  passed  empowering  the  archbishops 
Holland,  after  it  had  thrown  off  the  Spanish  of  Canterbury  and  York  'to  consecrate  to  the 
yoke,  was  called  the  United  Provinces;  and  the  office  of  a  Bishop  persons  being  subjects  or 
Argentine  Republic  used  to  be  called  the  United  citizens  of  countries  out  of  His  Majesty's  do- 
Provinces  of  La  Plata.  In  the  canon  law  the  minions,'  Provoost  and  White  were  conse- 
term  is  applied  to  the  jurisdiction  of  an  ardi-  crated  by  these  prelates  and  the  bishops  of 
bishop.  In  the  Roman  Catholic  Church  it  is  Bath  and  Weils  and  Peterborough  in  the  chapet 
also  given  to  the  territorial  divisions  of  an  ec-  of  Lambeth  Palace,  4  Feb.  1787.  Bishop  Pro- 
clesiastical  order  snch  as  the  Franciscans,  as  well  voost  resigned  his  see  in  iSoi,  but  the  House 
as  to  those  of  the  Propaganda.  of  Bishops  declined  to  receive  his  resignation, 

ti^^-^.    tj»..._     ~     t,-.»i,    ~— .■«       -_  giving  consent,   however,    to   the   consecration 

W,fi,^I^n%,^?t   R'^^nn   M  «    E.T  ^"./^  °^  ^-    Benjamin   Moore  as   assistant   bishop. 

Washington  Street,  Boston,  Mass.,  built  m  1679,  h«  was  burwd  in  Trinity  churchyard, 
and  occupied  by  numerous  colonial  governors.  '  ■' 

It  was  burned  in  1864.  Provoa^  one  who  is  set  over  others;  one 

— _     ,.       ^  ,-  .  _  . ,  who  is  appointed  to  superintend  or  preside  over 

Provincetown^    Mass      town     BamsUble  somethingV  the  principil.  head,  or  chief  of  cer- 

County;attheextremity  ofCapeCod,  onCape  tain  establishments  o" bodies;  applied  to    (i> 

it^I  V"^  T  *5^  u       ^°'^.u^'^  S""^  a  Ja"";  the  keeper  of  a  prison;  (2)  the  heads 

&  Hartford  r^'lroad     It  was  m  the  l^rbor  of  or  principals  of  Several  colleges  in  the  English 

Provmcetown   that  the   Mayflower  anchored   in  .._:_ :•.'..  .1  r,_t..j  -_j  r--„i.-:j_..  .!..__:„ 


1  that  the  Mayflower  anchored  in  unhsrsities  of  Oxford  and  Cambridge;  the  prin- 

^  before  going  to  Plymouth  (q.v.)    and  that  ,-ipal  of  the  University  of  Dublin, 
the   Pilgrims  prepared  the  compact  by  which 

their  colony  was  to  be  governed.    The  town  was  Provort-marshai,    in    military    affairs,    an 

not  settled  till   1680  and  was  incoroorated   in  officer  who  takes  cognizance  of  offenses  against 

1727.    It  has  a  large  harbor,  deep  and  well  shcl-  discipline,  orders  the  arrest  and  the  punishment 

tered;   it  was  formerly  an  important  whaling  ot  deserters  and  other  offenders  according. to 

town,  but  this   industry  has  greatly   declined.  ^^  sentence  of  a  court-martial,  and  maintains 

Its  cod  and  mackerel  fisheries  are  now  its  lead-  o'der  generally.    See  Court-mastial  ;  MiUTAaif 

ing  industries  and  there  are  several  wholesale  Law. 

fish  houses ;  it  also  contains  oil  factories,  and  Proxy,  the  agency  of  one  person  who  actrf 
small  vessels  and  fishermen's  boats  are  built,  as  substitute  for  another.  In  Great  Britain 
It  has  also  been  growing  in  popularity  as  a  every  member  of  the  House  of  Lords  was  for- 
summer  resort,  and  contains  several  hotels.  It  merly  permitted,  on  obtaining  a  nominal  license 
has  a  public  library  and  a  public  high  school,  from  the  crown,  to  appoint  another  lord  of  Par- 
Pop.  (itiEO)  4.369.  liament  his  proxy  to  vote  for  him  in  his  absence. 
Provo  (pro'vo)  City,  Utah,  county-seat  of  9^\  ^  spirUua!  tord  could  be  proxy  for  a  spi- 
Utah  County ;  on  the  Provo  River,  and  on  the  "'?='  ^°^^'  »"'*  t^*™??''^'  '""^  ^  temporal  lord. 
Oregon  Short  Line  and  the  Rio  Grande  West-  """^  "°  P**^""  ™."'<'  *'°}^  "".0"  '''^  ^°  proxies 
ern  R.R.'s;  about  45  miles  south  of  Salt  Lake  ?'  *''=.  ^'^l  ''■'"^'  P^°*.'"  **".  "ever  used 
City.  It  was  settled  in  1849.  and  in  1851  was  l"  '"<*'<='^'  business,  or  in  committees  of  the 
chartered  as  a  city.  It  is  in  a  region  in  which  ""'"".*'  "°/  co"',<>  .a  pro^y.sign  a  protest.  _  The 
the  principal  occupations  are  agriculture,  stock-  ?^^S^  "^cS      I  1"/  ^^°'''*-   ^"  discontinued 


raising,    and    cultivation    of    fruit.     The    chief 


Shareholders 


manufactures  are  flour,  lumber,  tin  and  iron  "'^^  may  vote  by  proxy, 
roofing,  woolen  goods,  and  canned  fruit.  There  Prud'hommes,  Conseils  de,  k&n-sa-i  6i 
is  a  large  trade  in  farm  products,  live-stock,  pru-dum,  courts  of  conciliation  in  France  for 
fruit,  lumber,  and  in  the  importing  of  groceries  deciding  small  disputes  between  workmen  and 
and  textiles.  The  place  is  visited  by  many  employers.  The  lirst  councils  called  by  this 
tourists  on  account  of  the  Provo  Caflon  Utah  name  in  Paris  were  formed  in  isg6  in  the  reign 
Lake,  and  Bridal  Veil  Falls  in  the  vicinity.  It  of  Philippe  le  Bel,  when  24  prud'homtnM  were 
has  the  State  Insane  Asylum  and  a  Mormon  appointed  to  assist  the  provost  of  the  merchants 
tabernacle.  It  is  the  seat  of  the  Brigham  Young  in  settling  disputes  between  merchants  and  man- 
Academy  (Mormon).  Pop.  (1890)  5,159;  (1900)  ufacturers  at  the  fairs  and  markets.  After  the 
S.ifiS;  (1910)  8,925.  revolution  of  1848,  at  which  period  75  1 
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had  oonseils  de  prudlioinmes,  tbe  whole  legts-  culty  his  living  under  the  Terror.    He  gradually 

latioa    on    this    subject    was    revised     All    the  made  himself  known,  although  his  misfortune* 

patrons    and    workers    of    industrial    establish'  had  been  early  aggravated  by  a  marriage  under- 

mcnts   within  the   circle  of  jurisdiction   of  the  taken  under  circumstances  of  great  imprudence; 

council   of  prud'bommea  were  made  eligible  as  and   in   1800  he  became   famous   by   his   timely 

electors.     In  June  [853  a  law  was  passed  which,  picture   'Truth  Descending   from  Heaven.'     In 

with  some  modifications,  is  still  in  force.     The  i8o3  appeared  in  the  Salon  his  'Psyche  Carried 

patrons    and    the    workmen    are    formed    into  off  by  Zephyrus'   and   'Crime  Pursued  by  Juft- 

separate    electoral    colleges,    for    the    latter   in-  tice   and   Divine   Vengeance.'     From   this   time 

eluding  managers  and  foremen,  each  to  elect  an  his  position  was  assured.    His  importance  in 

equal  _  number    of    prud'hommes,     The   general  the  history   of   French  art   history   lies   in   the 

council,  besides  the  president  and  vice-president,  fact  that  he  indicated  a  revolt  from  the  cold 

is  composed  of  an  equal  number  of  patrons  and  classicalism    of    David,     introduced     freer    and 

■workers.     The   jurisdiction    of   the    councils    is  bolder  pictorial  effects  than  had  so  far  obtained 

summary  and  without   appeal   for   sums   under  in   French  art,   and   utilised   the   emotional   and 

300   francs;   above   that   sum  an   appeal   lies   to  sentimental   resources   which   lie   in   the   skilful 

the  tribunals  of  commerce.     The  presidents  and  distribution    of    light   and   shade    in   a   picture, 

vice-presidents  of  the  eonseils  de  prud'hommes  Consult;     Clement,     'Prudhon,    sa    Vie    et    ses 

are  appointed  by  the  executive  power,  and  need  tEuvres'   (1880)  ;  Gauthiez,  'Pierre  Paul  Prud- 

uot  belong  to  either  of  the  classes  from  which  hon*   (1886). 

the  other  member^  are  chosen.  The  number  pnw  and  I,  a  work  by  George  William 
of  conseils  de  prnd  hommes  is  now  about  14a  Curtb,  first  published  in  1856.  It  is  a  series  of 
Prud'den,  Theophil  Mitchell,  American  sketches  or  meditations  showing  the  enjoyment 
physician  and  author :  b.  Middlebury,  Conn.,  7  to  be  derived  from  even  the  most  commonplace 
July  1849.  He  was  graduated  from  the  Sbef-  existence.  The  papers  arc  supposed  to  be  writ- 
field  Scientific  School,  Yale,  in  1872.  Besides  ten  by  an  old  bookkeeper,  who  strolls  down  the 
contributing  to  the  scientific  literature  of  bac-  street  at  dinner-time,  and  without  envy  watches 
teria  and  their  influence  in  disease  he  has  the  diners-out.  But  whatever  the  genial  old 
written  entertainingly  on  these  and  other  scien-  bookkeeper  is  thinking  or  relating,  his  heart  is 
tilic  topics  for  the  general  public  He  is  profes-  full  of  his  Prue,  and  irom  beginning  to  end  it  is 
sor  of^  pathology  in  the  College  of  Physicians  always  'Prue  and  I.* 
and    Surgeons,  New   York.    Among  his  writ-  Pnme.  the  dried  fruit  of  certain  varieties 

Is     are:     'Manual     of    Normal     Histoogy;'  <,£  -lun,,    extensively   cultivated   in   the   Danu- 

andbopk  of  Pathologica    Anatomy  and  His-  [,;,„  principaiities,  France,  and  Italy,  in  Europe 

ogy>    (1885),  with  F.  Delafield;  'Stoty  of  the  ^^^  ,^  recent  years  introduced  into  California, 

Bacteria>  (i&ig)  ;  'Dust  and  its  Danger' ;  'Wa-  Oregon,  and  Washington,  in  the  United  Statesj 

ter  and  Ice  Supplies'    C1891).  ^  product  of  great  commercial  importance  and 

Pmdentius,  proo-den'shl-us,  Aurellus  Pub-  nutritious  qualities.    Any  variety  of  pUim  hav- 

lilU     Clemens,     Christian     hymn     writer;     b.  ing  the  requisite  percentage  of  sugar,  plenty  of 

Spain,    probably    at    Saragossa,    about    350;    d.  solids  and,  when  cured,  will  keep  for  a  long  time 

41a    He  practised  the  profession  of  an  advocate,  without    deterioration,    is    suitable    for    making 

and  afterward  became  a  functionary  of  the  gov-  prunes.      France    produces    annually    8o,aoo/»o 

emmenL    From  a  life  of  pleasure  and  world-  pounds  of  prunes  of  deservedly  high  reputation 

liness  he  was  reclaimed  by  hjs  conversion  to  for  size,  perfect  curing,  and  attractive  manner  of 

Christianity,    retired   to   a   cloister^  in   his   57th  packing. 

year,    and    there    spent    the    remainder    of    his  Prune    growing    was    introduced    into    Cali- 

life.     It  was   during  these  latter  years  that  he  fomia  in  1856,  from  scions  imported  from  France, 

wrote  the  religious  poems  which  have  made  his  and  in  1863  prunes  were  for  the  first  time  pub- 

repuUtion  as  the  greatest  Christian  poet  of  the  Hdy  exhibited  as  a  California  product.    The  first 

4th  and  Sth  centuries  in  the  Latin  Church.   This  large  orchard  was  planted  in   1870,  yet  in   lgo3 

was  the  golden  age  of  Latin  patristic  letters,  ,he  number  of  trees  in  the  State  was  estimated 

and  his   contemporaries   included  Ambrose,  Je-  at  2,000,000.     Attempts  have  been  made  to  cutti- 

rome,  and  Augustine.    It  is  quite  evident  that  ,ate  the  prune  in   other  parts   of  the   United 

he  was  a  profound  student  of  classic  iatinity,  for  States,  but  without  success,  owing  to  the  absence 

he  shows   a  complete   mastery  of  the   epic   and  of  requisite  conditions   for  curing.     Cultivation 

lync   metres   of   Roman   literature,   and   at   the  has  been  successfully  extended  to  Australia  and 

same    time    these    poetical     works    are    purely  g^uth   America,   and   these   countries   will   ultt- 

Christian,   full  of  devotional   feeling  and  theo-  mately  prove  foitnidable  competitors  in  the  trade. 

logical  lore.    His  'Liber  Cathemenron' consists  i„  California  where  the  wet  and  dry  seasons 

of  13 ret wous poems  for  daily  use;  while  'Psy-  ^.le    absolutely   defined,   and    from    May    until 

chomachia'  is  an  allegorical  description  of  the  October  rains  are  infrequent,  never  exceeding 

struggle   between   good  and  evil   ui  the  human  ^  fraction  of  an  inch  in  volume,  exist  the  best 

soul.     'Pen  Stephanon'  is  a  metrical  martjr-  natural    conditions    for   perfect    curing   of  the 

ology.    Consult    Glover.    'Life   and  Letters   in  prune.     The  fruit  is  not  picked  until  perfectly 

the  Fourth   Century     (tpoi)-  ripe.     It  is  then  passed  through  a  grader  which 

Prodlion,  Pierre,  pe-ar  pru-dort,   French  seijarates  tbe  different  sizes  in  order  to  secure 

painter;  b.  Oimy,  Saone-et- Loire,  4  April  1758;  uniformity  in  drying,  as  small  fruit  will  dry  in 

d.    Paris    16   Feb.    1833.    He   received   his   first  a  shorter  time  than  a  larger  grade.     Next  it  is 

instruction  in  his  art  at  Dijon  under  Desvogea  dipped   into   a   weak   solution   of  boiling   lye  to 

and  in  1783  he  took  himself  to  Rome  and  formed  take  ofF  the  bloom  and  facilitate  curing.    Some- 

his   style  on   that  of  the   l6th  century  masters,  times  tbe  outer  sldn  is  punctured  by  needles  so 

especially  Correggio.     He  returned  to  Paris   in  that  the  surplus  moisture  in  the  fruit  may  more 

1709  and  painted  portraits,  gaining  with  dilG-  readily  escape.    In  Urge  establbbments  an  end* 
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IcH-chain  machine  is  employed  in  dipping;,  but  objects  for  which  plants,  are  pruned  atH:    fi) 

■vrtiere  it  is  done  by  hand,  a  wire  dipper  is  used ;  training,  in  whidi  the  limbs  are  started  and  dis- 

and  the  fruit  is  again  washed  in  fresh  water  posed'  as    desired;    (3)    pruning  proper';    (3) 

after   the   process   to   clean   off   the   tye.     After  trimming  or  the  shaping  to  some  artificial  form, 

spreading    upon    wire-netting    trays,    the    fruit  The  first   is  of  prime   importance  in   the  early 

is  taken  to  the  field  and  exposed  to  the  sun's  years  of  orchard  fruits,  but  is  of  smaller  ana 

heat  until  properly  cured.    The  summer  days  in  smaller   application   as   the   subjects   dealt   yiim 

California    are    invariably   hot,   and    the   green  are  shorter-lived  or  less  tree-like.    Tlie  second 

fruit,  after   exposure  to  the  sun's   rays  for  6  is  imponartt,  as  a  rule,  during  the  whole  life 

to  10  days,  depending  upon  size,  is  thoroughly  of  the  plant,  in  many  cases,  especially  of  trees 

dried,      (in  eastern   Europe  it   is   customary  to  commencing  when  the  plants  ate  set.    The  third 

cook  the  green   fruit  partly  before   exposing  it  is  usually  of  small  importance,  at  least  in  Amer- 

to  the  sun.)     !n  countries  where  periods  of  dry  ica,    being    employed    mainly    with    such    oma- 

weather  are  liable  to  be  interrupted,  evaporators  mental    subjects    as    hedges,   topiary    specimen^ 

are  used  in  extracting  the  moisture  of  the  fruit,  and  dwarf  trees. 

the  trays  being  introduced  into  a  chamber  in  Popular  opinion  concerning  the  practice  has 
which  the  temperature  is  raised  to  140°  to  180°,  changed  within  recent  years.  Formerly  it  was 
and  where  they  remain  from  12  to  48  hours,  against  pruning  upon  the  ground  thai  the  plants 
To  understand  the  exact  amount  of  time  neces-  suffered,  and  that  the  practice  was  unnatural. 
sary  to  perfectly  cure  the  fruit  is  essential,  as  But  nature  is  an  inexorable  pruner,  as  the 
if  this  matter  is  ill-judged  an  inferior  quality  of  straight  limbless  trunks  of  forest  trees,  and 
product  results.  When  suflSciently  cared,  the  the  dead  twigs  and  brapches  of  trees  left  to 
iruit  is  taken  from  the  trays  to  bins,  where  it  themselves  sufflciently  show/  The  horticulturist 
is  allowed  to  "sweat"  for  two  or  three  weeks,  improvA  upon  nature  in  doing  hjs  work  inielli- 
after  which  it  is  ready  to  be  regraded  and  mark-  gently,  not  only  with  respect  to  what  shall  be 
eted.  Grades  are  indicated  by  the  number  of  removed,  and  when,  but  bow  it  can  be  best  done, 
prunes  to  the  pound,  according  to  the  size;  so  as  tp  enhance  the  healing  of  the  wound,  Tlie 
30  to  40  to  the  pound  represents  the  highest  practice  is  essential  to  successful  orchard-fruit 
grade,  whence  the  size  falls  to  120  or  130,  the  colture,  and  to  a  greater  or  less  extent  with 
smallest  Before  final  packmg  ^he  prunes  are  other  plants.  With  woody  plants  that  hjve  been 
processed'  by  dipping  mto  a  hot  solution  of  grown  in  nurseries  it  is  necessary  to  cut  back 
water  with  glycerine  or  fruit  syruR,  which  not  the  tops  to  approximate  a  balance  between  the 
only  adds  to  the  beauty  and  polish  of  the  fruit,  top  and  roots  which  latter  have  been  necessarily 
hut  extirpates  insect  germs  that  may  be  present  reduced  in  digging.  The  usual  practice  in  thU 
Producers  seldom  introduce  a  substanue  in  the  matter  is  to  remove  at  least  one  halt  of  each 
process  mixture  for  increasing  weight.  In  ship-  branch  that  is  to  remain,  and  to  cut  off  aU 
ping,  sacks  are  employed  when  a  buyer  intends  the  others.  Many  orchardists  trim  off  all  the 
to  pack  for  bis  own  trade,  but  the  lar^r  qaan-  jimbs,  and  Borne  leave  nothing  but  a  switch  or 
tity  IS  packed  into  boxes  of  suted  dimensions  «ven  a  stub,  claiming  that  they  can  then  form 
at  liie  place  of  shipment  French  methods  are  (hg  head  of  the  tree  where  they  desire,  and 
also  ittactised  m  packing  higher  grades  in  fancy  that  the  tree  more  quickly  recuperates  than  if 
boxes  with  attractive  linmgs.  In  quantity  the  a  larger  proportion  of  top  is  left.  Certain  it  is 
Slates  of  California,  Oregon,  and  Washington  that  in  practice  the  trees  untrimmed  at  trans- 
produce  a  larger  amount  than  all  foreign  coun-  planting  time  generally  suffer  severely, 
tries  put  together,  the  annual  output  of  the  three  Among  the  principal  obiecls  sought  in  the 
States  aggregating  fully  200^00,000  pounds,  pruning  of  fruit-trees  the  following  may  be 
Large  quantities  of  the  better  sort  of  AmencaB  mentioned:  To  divert  plant-food  from  wood 
fruit  are  imported  into  Europe,  where  tbey  rank  production  into  fruit  formation  and  develop- 
equally  with  the  finest  brands  of  France.      _  ^^i   „£  improved   specimens;   to   keep,   not   to 

Orchard.s  of  large  size  arc  found  m  various  f  the  tree  in  bearing  condition,  which  is 

parts  of  Cahfomia.    Tbcy  require  careful  culti-  secured  by  regular  annual  attention  and  not  by 

vation   (see   Plum),  and   frequent  pruning,   be-  intermittent   neglect   and   butchery;    to    prevent 

Bides   occasional    irrigation.      The   nomenclature  the  excessive  production  of  wood  which  is  usu- 

of  the  prune-making  p  Inmis  large  and  abounds  g,,    ^t  the  expense  of  fruit  production  and  or- 

■n  synonyms.    The  following  varieties  are  most  jinarify  is  a  sequence  of  excessive  pruning;  to 

favored  in   the  Western  States:    Green   Gage,  y.        t^e  tree  within  manageable  limits  m  as 

Yellow  Egg    German  Prune,  Hungarian    Robe  to  facilitate  cultivation,  spraying,  and  harvest- 

<J?  Sargeant,  BiUgarian   Tragedy.  Golden  Cham-  [„g.  a^j  to  admit  light  and  air  to  the  tops  so 

pion,.Winamette,   Pacific,  Tenant,   St(^toe,  SL  that  the  fruit  may  be  well  colored. 
Martins  Quesche,  Brignolle.  Da  le  de  Hongrie,  Before  any  pruning  is  done,  however,  it  is 

Giant,  and  others     Consult;  Bailey,  'Cyclopedia  essential  to  know  the  exact  manner  in  which 

of    American    Horticulture,'     titles     'Prune';  the  trees  or  shrubs  bear  their  fruits,  for  unless 

<PJun>';  JCalifomia';    and     'Evaporation    of  this  is  understood  the  operator  may  be  working 

Fruits'  (New  York  1900-2).  against  his  own  interests  and  injuring  the  tree 

Enos  &OWN.  at    the    same    time.     For    instance,    apples    and 

Pnmena,  a  kind  of  woolen  stuff  of  which  Pf ".  ^"  '^''  *::i"\'^''"  S"",'/  ^^'^^  ""='* 

clergymen's  gowns  were  once  made,  and  which  is  t"!^"'  ^^e  plum  and  cherry  usually  upon  spurs, 

slill   used  for  the  uppers  of  ladies'  boots  and  ^  sometimes  also  on  the  ax.al  growths;  the 

g|,(^5  ^'^  peach   bears  usually  upon  the  axial   growth   of 

'     ,  the  previous   season,  but  also  to   some  extent 

Pnimng,  the  renioval  of  parts  of  plants  upon  spurs  which  live  only  two  or  three  years 

tn    order   to  economize   and   divert   energy   in  as  a  rule ;  the  quince  bears  upon  terminal  shoots 

desired  directions.    Fnnijainentelly  the  varroua  of  *e  present  season ;  the  grape  upon  shoots  of 
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of  the  bed  U  iu#it,  cause  at  times  troablcsonw 
exacerbations.  The  etiology  of  this  affection 
is  frequently  obscure.  Impaired  general  health 
and  a  neurotic  tendency  are  prediEposing  causes. 
Pruritus  senilis  is  a  distressing  form  occurring 
in  advanced  age,  and  is  due  to  degoieration  of 
the  skin.  Pruritus  hiemalis  (winter  itch)  is  pe- 
culiar to  cold  weather.  Other  causes  are  the 
change  from  light  to  heavy  under-clothing;  in- 
gestion of  certain  drugs,  as  opium ;  sometimes 
hepatic  and  renal  disease;  and  the  circuJalion 
in  the  blood  of  abnormal  biliary  constituents,  as 
in  jaundice,  and  of  other  abnormal  material  in 
diabetes.  Localized  pruritus  freqnenlly  depends 
upon  a  veaous  con^stion  of  the  part;  thus 
pruritus  ani  is  invariably  aggravated  by  consti- 
pation and  obstruction  of  the  portal  circulation; 
and  in  pruritus  vulva,  uterine  engorgement  and 
pregnancy  are  exciting  causes.  Worms  not  in- 
frequently produce  itching  of  the  anus  and  of 
the  nose,  the  latter  being  a  reflex  condition.  The 
almost  constant  scratching  caused  by  a  persist- 
ent localized  pruritus  is  likely  to  produce  ec- 


tbe  current  season ;  the  raspbcrrj;  and  blackberry 

usually  upon  shoots  of  the  previous  season,  the 
shoots  dying  after  production;  and  the  currant 
and  gooseberry  upon  wood  one  or  more  years 
old  Further  advantage  may  be  taken  of  the 
meihod  of  fruit  production  in  preventing  the 
necessity  of  thinning,  the  fruit-buds  being  re- 
moved by  the  cutting  out  of  the  fruit-bearing 
wood. 

In  the  pruning  of  ornamental  subjects  the 
same    principles    apply.    Except    for    removing 

'haggling,   unsigbtl}^,   or    unnecessary  growths, 

'Im  pruning  has  mainly  to  do  with  flower  pro- 
faction.     Flowering  shrubs  and  trees  may  be 

atvided   into  two  groups;   those  which  produce 

'n»ir    flowers   from   buds   which    were   matured 

nunng    the   previous   season;   and   those   whose 

™|ls    are    developed    during   the    current   year. 

,'ne   one   rule  that  will  apply  to  these  subjects 

f\   Prune  after  flowering.     If  members  of  the 

r?*  group  are  pruned  during  the  winter  they 

^"Jl  eenerally  suffer  severe  loss  of  flower  buds ; 

^*"^">ers  of  the  other  group,  however,  should  be 

PJi^^^d,   preferably,    in    early    spring   about    the 

iimt  that  growth  starts.     Properly  done  and  at         Jn    treatment   the   general   health    is    to    be 

the  right  time  the  production  of  bloom  should    improved  by  hygienic  measures;  sometimes  an 

be  greatly  enhanced  with  each  group.  entire  change  of  diet,  scene,  etc.,  is  necessary. 
There  is  considerable  difference  of  opinion  Internal  medication  should  be  left  to  the  physi- 
as  to  when  subjects  should  be  pruned,  but  if  cian.  Local  remedies  are  palliative,  only  reliev- 
wounds  are  properly  made ;  that  is,  close  to  the  ing  the  discomfort  until  the  cause  of  the  itching 
main  stem  without  leaving  any  stub,  and  if  is  removed.  Among  the  palliatives  are  ear- 
ths large  ones  are  protected  from  decay  during  bolic  acid,  borax,  soda,  starch,  chloroform  in 
the  healing  process,  they  may  be  pruned  at  any  powder,  liniments,  solutions,  and  ointments. 
TSn?I\^^''''''';,^'ll'''^'hin'k^/!,'i,?.^?/r^7  Pn.wi«  (Gennan  Pr«M,«).  .  kingdom 
trVh  t  Jv  ^^-^  j5  ,I,P  «hii^  t  (^^  comprising  the  greater  part  of  North  Germany. 
xi,  "  *  ''.''^..  ,™u.r^'^r  rin^^  anreonsStuting"  the  eili^re  State  of  Germaii; 
irces  arown  as  cordons,  espaliers,  etc.,  reqmre     ,_     .     ..    ,■ ",      .,        ""   ^■, ,. _,  .„ ,  ' 

lb,  s,M  Skill,  bol  thtse  iractiOT  an  iSgdj    i'^^'L™™^!  ^™n;    S.  V„.S^'  i^T 

Kt:Badey  -Cyclopedia  of  American  S",  So'  to  »;  .5^  E  .It  is  bounded  south  ^ 
Horticuliore'  (New  York  1900-2),  'Pruning  Aiswe^Lorrame,  Bararja.  Saxony  Bohem.a^and 
Book'  CNcw  York  1000-2)  Austrian  Sileg»a;  west  by  LoKemburg.  th«  Neth- 

nook    (New  York  1900-2).  erlands,  and  Belgium;  north  by  the  North  Sea, 

Pnmn»,  a  genus  of  shrubs  and  small  fruit-  D-mark  and  the  Baltic ;  northeast  and  east  by 
trees  of  the  rose  family,  about  7S  of  which  are  Russia.  The  length  of  Prussia  is  700  miles  from 
widtly  distributed,  especially  in  the  nortJi  tem-  ^^tt  to  west,  and  breadth  470  miles  north  to 
jwrate  lone,  and  include  many  leading  frmU  south.  It  is  divided  into  the  following  prov- 
m  [he  world  and  many  species  of  ornamental  i^ces: 
value.  They  have  alternate  leaves ;  solitary 
or  clustered,  pink  or  white  flowers  which  appear 
usually  in  spring;  and  drupaceous  fruits  con- 
laininp  one  hard-stoned  seed.  The  number  of 
varieties  and  hybrids  is  legion ;  they  include 
weeping,  double- flowered,  varie^ied-lea.ved,  and 
diversely  colored  subjects,  besides  the  host  of 
varieties  cultivated  for  their  fruits.  Their  range 
of  hardiness  varies  with  the  species,  some  being 
hardy  in  the  cold  north  and  plains  Slates,  others 
tender  even  at  the  latitude  of  New  York.  The 
most  important  members  of  the  genus  are  treated 
under  tneir  own  titles,  as  Almond;  Aphicot; 
Chzmy;  Nectarine;  Peach;  Plum;  Phone; 
Sloe. 

Pnui'tns,  itching,  a  symptom  of  various 
skin  diseases.  It  may  occur  independently  of 
any  structural  alteration  of  the  skin,  as  a 
aenrosie.  It  may  involve  the  skin  of  the  entire 
1»dy  or  be  limited  to  a  particular  region,  such  The  small  island  of  Helgoland  transferred  by 

?s  the  anus,  scrotum,  or  vulva.     The  sensation     Great   Britain   to   Germany  in   1890,   belongs  to 
11  described  as  prickling,  burning,  or  crawling,     the   government   of   Schleswig-Holstein. 
"  is  very  annoying   when   slight,  and   may   be  Topography, —  Prussia    is    naturally    divided 

w  severe  as  to  destroy  all  sense  of  comfort,    into  two  great  sections,  the  larger  belonging  to 
EnHtcment  and  overheating,  even  the  warmth    the  great  European  plain,  and  the  other  in  the 
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southwest    belonging   to    the    Gernsin    plateau,  by  the  Plaue  Canal,  and  the  Baltic  and  North 

The   eastern   provinces   form  a   level   district  of  Seas    by    the    Kaiser    Wilhelm    Canal.      Other 

over  SOiOOO  square  miles,   intersected  by  a   few  canals   connect  small  adjacent  river  systems  in 

inconsiderable  hill  chains,  the  highest  elevations  the  western   provinces.     Of  lakes   Prussia  con- 

of  which  do  not  exceed  790  feet.     The  south-  tains  an  immense  number,  especially  in  the  level 

western   boundary  of   Silesia  is   formed   by   the  norlheastem  section;  but  none  of  them  are  im- 

Riesengebirge,    or    Giant    Mountains     (average  portant  either   for  their  extent  or  as  affording 

elevation   4100   feet,   highest   peak,   4,929   feet),  facilities    for   commerce.      The    largest    lake    in 

and  their  continuations,  the  Iser  Ridge  and  the  the  province  of  Prussia,  Spirding,  covers  an  area 

Lusattan    Mountains.      The    northern    part    of  of  only  37  square  miles.     The  province  of  Sax- 

the  province  of  Saxony,  which  extends  from  the  ony  contains  a  small  salt  lake  in  the  vicinity  of 

river   Elbe   to   the   Werra,   is   almost   a   perfect  Halle,    the    Roblinger    See.      In    the    Rhenish 

level,    interrupted    only    by   inconsiderable   hills  province  the  Laacher  Lake,  an  old  crater,  nearly 

and    an    isolat*d    elevation    of    1,086    feet,    the  0,000  feet  square  andbver  200  feet  deep,  fed  by 

Petersberg,   near   Haile.     The  southern   portion  40  springs,  is  renowned  in  legendary  tore.     The 

.  to  the  southwest  of  the  river  Saale  is  inter-  total  number  of  lakes  covering  not  less  than  200 

-  sected  b^  projecting  spurs  of  the  Harz  Moun-  acres  each  is  389,  and  their  total  area  750  square 

tains  (highest  elevation,  the  Brocken  or  Blocks-  miles,  the  aggregate  area  of  all  other  takes  being 

berg,    3,506    feet),   and    the    Thuringian    forest  700  square  miles.    There  are  large  swamps  on 

(highest  elevation  the  Dolmar,  2,184  feet).    The  the   lower    course    of   the   Ems,    Havel,    Oder, 

western     provinces     contain     the     northwestern  Warta,    and     Netz     rivers,    attempts    to    drain 

group  of  the  mountain  system  of  Germany,  its  wljich  have  been   fairly  successful  especially   in 

numerous  ridges  having  as  many  distinct  names,  the   case   of   the   great   Bourtanger   Moor    since 

The  more  important  are :  on  the  right  bank  of  187a 

the  Rhine,  the  Weser  Hills,  including  the  pic-  Geology. —  Tertiary  strata  prevail  over  almost 
turesque  ^p  known  under  the  name  of  Porta  the  whole  of  the  level  portion  of  Prussia.  In 
Westphahca,  the  Teutoburg  Forest  (the  battle  the  mountainous  districts  of  the  eastern  and 
ground  of  the  Germans  and  Romans),  the  southern  parts  of  the  state  the  loftier  summits 
Rothhaar  Hills,  the  Sauerland  Hills,  the  Seven  are  composed  of  granite,  gneiss,  mica  schist,  por- 
Mountains  (Siebengchirge),  and  Westerwald  phyry,  diorite,  etc.  Secondary  formations,  com- 
(2,000  feet) ;  on  the  left  bank  of  the  Rhine,  the  posed  of  mountain  limestone  and  the  various 
Hundsruck  (sflOO  feet),  Hohe  Veen,  and  Eifel  strata  of  the  Carboniferous  system,  occur  in 
(1,600  feet).  The  HohenzoHern  principalities  Silesia,  chiefly  in  two  localities  in  Upper  Silesia 
are  intersected  by  the  Rauhe  Alp.  The  coast  along  the  frontiers  of  Cracow  and  Russian  Po- 
line  of  Prussia  on  the  Baltic  and  North  seas  land,  and  among  the  mountains  in  the  county 
has  a  length  of  over  i,ocx)  miles.  The  sea  being  of  Glatz,  and  toward  the  Riesengebirge.  Chalk 
shallow  near  the  coast,  and  full  of  shifting. sand  and'its  accompanying  beds  occur  in  many  differ- 
banks.  there  are  few  good  harbors;  the  best  are  ent  localities,  more  especially  on  the  north  side 
Helgoland,  Kiel,  Stralsund,  Colberg,  and  of  the  Harz,  and  in  Silesia,  both  in  its  higher 
Dantdc  Beside  the  open  bays  of  Bodden,  districts  and  on  the  frontiers  of  Poland.  Frus- 
Pulziger  Wyck,  Prorer  Wyck,  and  Trompcr  sia  has  a  great  variety  and  abundance  of  mineral 
Wyck,  there  are  several  extensive  lagoons  or  wealth.  Of  nearly  110,000,000  tons  of  coal 
hafis,  separated  from  the  open  sea  by  narrow  mined  in  Germany  in  1900  Prussia  produced 
strips  of  land  or  strings  of  islands.  Of  these  almost  102,000.000,  and  she  contributed  34  mil- 
lagoons  the  Great  and  Little  Haff,  whose  head  lion  tons  of  lignite  to  the  total  amount  of  40 
is  formed  by  the  emboucbnre  of  the  Oder  River,  millioD  tons  for  the  empire.  Her  production  of 
the  FHsches  Half,  which  receives  the  waters  of  iron  ore  for  that  year  (4}^  million  tons)  was 
the  Nogat  River,  and  the  Kurisches  Hafi,  sre  nearly  a  quarter  of  the  total  for  all  Germany, 
the  most  extensive.  and  her  output  of  pig;iron  {sH  million  tons) 
Hydrography. —  All  tht  river  systems  of  was  more  than  two  thirds  of  the  production  of 
Prussia  belong  to  the  basins  of  the  Baltic  and  the  whole  empire.  About  a  half  of  the  zinc 
North  Seas.  The  principal  rivers  in  the  east-  production  of  the  world  comes  from  Prussia, 
em  section  are  the  Memel,  Vistula  with  its  her  total  for  1900  being  155,760  tons,  and  most 
tributaries  the  Drewenz,  Ossa,  Brahe,  and  Mott-  German  lead  and  copper  are  of  Prussian  origin, 
lau,  Oder  with  its  tributaries  the  Oppa.  Ohlau,  Cobalt,  nickel,  and  other  metals  are  found  and 
Bartsch,  Bober,  Ncisse,  and  Warta,  and  Elbe  worked  in  smaller  quantities,  and  pyrites  is 
with  its  tributaries  the  Saale  and  Havel  with  obtained  from  Westphalia.  Other  valuable  min- 
Spree.  Independent  of  these  are  a  number  of  eral  productions  are  rock-salt  and  salts  of  po- 
coast  rivers,  namely,  the  Dange,  Pregal,  Elbing,  tassium,  magnesium,  mineral  oils,  and  peat. 
Leba.  Lupow,  Stolpe,  Wipper,  Persante,  Rega,  Climate. —  Within  the  same  ranges  of  latitude, 
Ucker,  Ihna,  Peene,  and  Recknitz,  nearly  all  of  and  at  nearly  equal  heights  above  the  sea- 
them  navigable  for  some  distance.  The  western  level,  the  climate  of  the  western  is  superior  to 
section  is  watered  by  parts  of  the  river  systems  that  of  the  eastern  division  of  the  state.  The 
of  the  Werra,  Ems,  and  Rhine.  The  Rhine  mean  annual  temperature  is  about  i  degree  higher, 
flows  through  Prussian  territory  a  distance  of  the  winter  is  milder,  and  the  summer  cooler, 
185  miles,  receiving  on  the  right  bank  eight  trib-  and  the  range  of  the  thermometer  is  accord- 
utaries,  namely,  the  Lahn,  Wied,  Sieg,  Wupper,  ing!y  confined  within  narrower  limits.  The  fall  of 
Ruhr,  Lippe,  Berkel,  and  Vechte ;  and  on  its  rain,  however,  is  greater,  averaging  20  inches  in 
left  bank  the  Nahe,  Moselle,  and  Ahr,  Beside  the  west  and  only  15  inches  in  Silesia  and  the 
its  rivers  Prussia  has  a  large  number  of  artificial  eastern  provinces.  This,  however,  cannot  be 
water  courses,  the  Vistula  and  Oder  being  con-  considered  a  disadvantage,  as  the  latter  quan- 
nected  by  the  Bromberg  canal,  the  Oder  and  tity  of  the  western  is  by  no  means  in  excess,  and 
Spree  by  the  Mullrose  canal,  the  Havel  and  Elbe  only  tends  to  make  vegetation  more  luxuriant 


PRUSSIA 

Fortslry,  etc.— The  best  afforested  districts  berg,  (he  south  of  Hanover^  southwest  Saxonj', 
are  Frankfurt,  Potsdam,  Liegnitz,  Marienwer-  Lusatia,  etc.  Manufacturing  industries  (in- 
<kr,  Cassel,  Konigsberg,  Oppein,  and  Posen.  eluding  the  building  trades)  give  employment  to 
Sylvicultural  knowledge  and  practice  have  made  over  i2,ooo,ocxi  persons.  The  chief  textile  man- 
great  strides  in  recent  times.  The  fisheries  form  ufactures  are  those  of  linens,  cottons,  and  wool- 
an  important  source  of  revenue.  For  further  ens.  Silesia,  Brandenburg,  and  Westphalia  are 
details,  and  for  Flora,  and  Fauna,  see  Germany,  the   provinces    in    which    the   linen   industry    is 

Agriculture,  etc. —  The  system  of  agriculture  chiefly  developed.  The  cotton  manufacture  has 
generally  pursued,  though  much  improved  in  its  chief  seat  on  the  Rhine,  particularly  in  the 
modem  times,  it  still  veiy  defective.  The  land  neighborhood  of  Diisseldorf  and  El berfeld- Bar- 
is  much  subdivided,  especially  in  the  more  popu-  men,  but  is  also  carried  on  to  a  considerable 
lous  districts,  small  faims  of  three  and  four  extent  in  Westphalia  and  Hanover,  in  Silesia, 
acres  being  the  most  common  holdmg.  The  soil  particularly  in  the  government  of  Breslau,  and 
inclades  all  varieties,  from  light  sands  to  the  alsoin  the  province  of  Brandenburg.  The  woolen 
most  obdurate  clays,  but  has  been  subdivided  manufacture  has  its  chief  seats  in  Branden- 
irlo  the  three  classes  of  wheat  land,  light  loams  burg  and  the  Rhenish  province.  Silk  and  velvet 
of  middling  quality,  and  sandy  or  stony  land,  are  made  in  the  Rhine  Valley,  as  also  at  Berlia 
On  the  first  soil,  as  its  name  indicates,  wheat  is  The  number  of  persons  employed  in  the  textile 
the  prevailing  crop,  and  alternates  chiefly  with  industries  is  about  430,000.  The  manufactures 
hay  and  beans.  Rye  and  oats  are  both  much  in  metal  employ  over  500,000  persons.  In  iron 
more  extensively  grown  and  used  than  wheat;  and  steel  ware  the  first  place  belongs  to  the 
barley  is  of  smaller  importance,  alike  in  the  Rhine  province  and  the  Westphaiian  govem- 
area  occupied  and  the  annual  produce.  Like  ment  of  Amsberg.  Among  particular  localities 
the  rest  of  Germany,  Prussia  now  imports  a  con-  may  be  specified  Essen,  for  the  celebrated  steel 
siderable  quantity  of  wheat  and  other  cereals,  works  of  Krupp,  where  gigantic  cannon  are 
Another  important  crop,  the  culture  of  which  is  made;  Solingen  for  its  fine  saws  and  tools: 
more  or  less  extensive  in  every  district,  is  that  Aix-la-Chapelle  and  Burtscheid,  Altena  and 
o!  potatoes.  Of  these  a  ^eat  proportion  are  Iserlohn  for  needles  and  pins;  Remscheid  and 
consumed  by  distilleries  m  .  the  manufacture  Hagen  for  locks  and  various  similar  kind:  of 
of  a  coarse  kind  of  spirit.  Beet-root  for  the  hardware.  Berlin  has  long  been  famed  for  its 
production  of  sugar  has  for  years  been  a  very  fine  castings,  many  of  which,  whether  as  articles 
important  crop.  Hemp  and  flax  are  also  ex-  of  ornament  or  utility,  are  unsurpassed.  In 
lensively  cultivated,  more  especially  the  former,  connection  with  these  may  be  mentioned  type- 
which  furnishes  large  supplies  for  the  home  founding,  which,  as  well  as  printing,  forms  an 
manufactures,  though  much  has  to  be  imported,  important  braadi  of  industry  in  Berlin.  The 
Much  tobacco  is  also  raised.  Oil  plants  are  leather  manufacture  is  important,  and  includes, 
important  objects  of  culture,  particularly  linseed,  besides  ordinary  leather,  the  finer  varieties  and 
which  forms  an  important  article  of  export  from  parchment.  Pottery  in  all  its  varieties  forms 
Eastern  Prussia,  while  large  exports  of  clover  an  important  industry.  For  porcelain  and  the 
and  other  seeds  take  place  from  Brandenburg  finer  kinds  of  ware  Berlin  and  St.  Martin,  near 
and  the  Rhenish  province.  To  the  latter  prov-  Treves,  are  the  most  celebrated  localities;  excel- 
ipce  the  culture  of  the  vine  is  chiefly  confined.  lent  stoneware  of  a  more  common  description  is 
The  largest  space  occupied  by  vineyards  is  in  made  extensively  in  the  south  of  the  province 
™e  governments  of  Cobieni  and  Treves.  The  of  Saxony,  in  Liegnitz,  and  in  the  Rhenish 
culture,  on  a  smaller  scale,  is  carried  on  in  the  province.  Commoa  pottery  is  made  in  all  the 
Kovenwnents  of  Cologne  and  Aix-la-Chapelle,  provinces,  more  especially  in  those  of  the  east 
and  also  in  Saxony,  Brandenburg,  Posen,  and  and  centre.  One  of  its  most  celebrated  localities 
^!*S'a-  The  breeds  of  domestic  animals  are  is  Bunzlau.  Glass  does  not  rank  high  as  s 
jjl'ig  improved,  and  much  has  been  done  by  Prussian  manufacture.  The  principal  localities 
[^'  government,  more  especially  in  the  ease  of  are  the  governments  of  Treves,  Minden,  and 
"j^"  ^^  establishment  of  breeding  studs  Oppein.  The  most  important  paper-mills  are 
•"  different  localities,  and  on  a  general  system,  in  Silesia,  Saxony,  and  Westphalia.-  Other 
.  Commerce. —  The  principal  exports  of  Prus-  manufactures  carried  on  to  such  an  extent  as 
'»  are  grain,  flax,  hemp,  linseed,  oil-cake,  flour,  to  be  of  national  in^wrtance,  are  beet-root  sugar, 
'"??'".  timber,  cement,  linen  and  linen  yam,  chocolate,  chicory,  chemical  products,  and  to- 
^""'ts,  earthenware,  chemicals,  wool,  woolen  bacco.  Of  these  the  first  is  very  important,  being 
™h,  hosiery,  iron,  and  zinc;  the  principal  im-  carried  on  chiefly  in  the  provinces  of  Saxony, 
•"^s,  coal  and  coke,  chemicals,  cotton  and  Hanover,  and  Silesia.  The  tobacco  industry^  is 
™toti   twist,  stone  and  building  materials,  iron  also  important,  and   is   carried   on   in  extensive 

S""l  .ironware,  petroleum,  grain,  tea,  oil  and  tur-  factories  in  the  Rhenish  province,  in  Branden- 

t"r»e,    raw    hides,    wine,    herrings,    salt,   etc.  burg  and  Saxony.    The  last  manufactures  de- 

.    -  ZolJverein  or  Customs  Union,  by  giving  a  serving  of  notice  are  beer  and  spirits,  the  con- 

..!?  Interchange  of  communication  between  the  sumption  of  which  is  immense.     The  greatest 

™erem  states  belonging  to  it,  makes  it  difficult  number  of  distilleries  is  in  the  Rhine  province, 

I?  specify  the  exact  amount  of  trade  which  each  though  Silesia  has  also  a  very  large  number.    Of 

^'^  Possesses  but  there  cannot  be  a  doubt  that  the  breweries  the  Rhine  province  has  above  one 

Vf^'  Prussia   is  very  extensive.  fourth.     Sparkling  wines  are  made  near  Coblenz 

"attufacluret. —  These  have  made  great  prog-  and  elsewhere. 
™^' .  and  are   generally  diffused   over  all   the  Communications.—  Both  from  the  nature  of 

F'^nces.      Certain    localities,    however,    form  the  country  and  the  number  of  navigable  streams 


"'t'nctive  manufacturing  centres,  such  as  the  which  intersect  it,  Prussia  has  great  natural 
J'?'.  *Owns,  the  valleys  of  the  Rhine  basin,  the  facilities,  which  have  been  greatly  extended  by 
""""■lets  of  Aix-la-Chapelle,  Msseldorf,  Ams-     roads,  canals,  and  railways.     Prussia  had,  on    ' 
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April  igai,  ig,o88  English  miles  of  railway  be-  The  chanibers  are  regularly  convoked  each  No- 

hmging  to  or  administered  fay  the  state,  and  vember.     Members  accepting  office  must  be  re- 

1436  miles  owned  and  administered  by  private  elected.    Members  of  the  second  chamber  receive 

companies,  making  a  total  of  20,534  miles.    The  30  marks    ($5)   a  day,  acceptance  of  which  is 

whole  of  the  railways  of  Prussia  will  eventually  obligatoiy.    A  legal  majority  of  members  must 

become  national  property.     The  principal  ports  be  present  when  a  resolution  is  decided  on. 
of    Prussia    arc    Mem  el,    Fillau,    Konigaberg,  Prussia     is     represented     in     the     Imperial 

Dantzic,  Colberg,  Swinemiinde,  Stettin,  Wolgast,  Bundesrath  by  17  members  and  in  the  Imperial 

Stralsund,   Kiel,   and   Flensburg  on   the   Baltic;  Reichstag  by  236. 

and  Altona,  Hamburg,  Geestemiinde,  Leer,  and  Finance.—'  The    estimates    of  public    revenue 

Emden  on  the  North  Sea.     The  merchant  navy  and   expenditure  submitted   by   the   government 

of  Prussia  in  1900  consisted  of  2,074  vessels  of  to  the  chambers  are  now  always   made  to   bal- 

270,304  tons   register,  of  which   513,  of   191,412  ance  each  other,  but  the  actual  expenditure  has 

tons  register,   were  steamers.     Among  the   for-  in  recent  years  usually  been  under  the  revenue, 

eign  vessels  which  trade  to  Prussian  ports  the  and  sometimes  there  has  been  a  very  consider- 

tonnage   of    Great    Britain    is    about    one   third  able  surplus.     The  revenue  and  expenditure  for 

more  than  that  of  any  other  nation.    The  second  the    year    1901-2    were    each    estimated    at    an 

place  is  occupied  by  the  Dutch,  and  the  third  by  amount   equal   to   $662,250,000.      The  total    debt 

the  Danes.     In  some   of  the  ports  shipbuilding  by  the  budget  of  igoi-^i  was  $1,650,950,000.     A 

is  carried  on  with  activity,     Stettin  builds  about  certain  part  of  the  debt  has  been  incurred   for 

one  third  of  the  whole.  the   construction   of   railways,   and    is   a   profit- 

Coins,    Weights,   and   Measures.      See    Gek-  bearing  investment.     The  state  railways  yield  a 
ve:y  considerable  proportion  of  the  total  annual 


Goventmenl. —  Prussia  is  a  monarchy  heredi- 
tary in  the  male  line,  and  from  the  absence  of  Ethnology.— The  greater  pari  of  the  people 
recognized  constitutional  cheeks  was,  previous-  are  Germans,  but  m  several  quarters  the 
ly  to  the  European  revolutionary  movement  in  Lithuanian  and  Slavonian  stocks  preponderate. 
1848,  in  theory  absolute.  The  present  conatitu-  In  the  northeast  comer  of  the  monarchy,  be- 
tion  was  mostly  framed  by  the  government,  with  tween  the  Deinc,  Angerap,  Goldapp,  Pregel,  and 
the  aid  of  the  constituent  assembly,  in  1849,  the  Inster  and  Memel,  Uthuanian  is  spoken, 
and  proclaimed  31  Jan.  1850,  It  has  been  read,  written,  and  taught.  The  Slavs,  chiefly 
modified  by  royal  decrees,  of  which  no  fewer  Poles,  Czechs,  and  Wends,  occupy  the  south 
than  16  were  issued  between  April  1851  parts  of  Gumbinnen,  Konigsberg,  and  Maricn- 
and  May  1888.  The  sovereignty  at  present  be-  werder.  the  greater  part  of  Posen,  and  no  mcon- 
longs  Id  the  house  of  Hohenzollem.  The  king,  siderable  part  of  Silesia.  French  are  found 
whose  functions  are  both  executive  and  legisla-  chiefly  m  the  west  part  of  the  monarchy,  but 
five,  attains  majority  at  the  age  of  18.  He  partly  also  m  the  province  of  Brandenburg, 
is  assisted  by  a  council  of  ministers  appointed  where  they  are  descendants  of  the  French  Prot- 
by  royal  decree.  A  representative  assembly  estants  who  found  an  asylum  here  from  the 
composed  of  two  chambers  shares  the  legislative  tyranny  of  l^uis  XIV.  .,  _ 
authority  with  the  king.  The  consent  of  the  PopulaHoit.-- As  given  in  the  table  of  prov- 
■king  and  of  both  chambers  is  necessary  to  all  "ices  the  population  ra  1900  was  34479,509,  of 
laws.  Financial  projects  and  estimates  are  first  whom  16,971,425  were  males,  and  17.501,084  f e- 
submitted  to  the  lower  chamber,  and  must  either  males,  or  103.12  females  per  100  males.  Ihe 
be  accepted  without  amendment  or  rejected  by  average  density  of  the  population  is  about  256 
the  higher.  Each  branch  of  the  legislature  has  to  the  English  square  mile  The  Ehmc  province 
the  right  of  proposing  laws.  The  uMier  cham-  (Rheinland)  is  the  most  densely  peopled,  while 
ber  or  House  of  Lords  (Herrenbaus)  is  com-  Pomerania  and  East  Prussia  have  the  smallest 
posed  of  princes  of  the  blood  of  the  reigning  population  per  square  mile.  Almost  every  prov- 
and  former  sovereign  families  of  full  age;  about  mce  showed  an  increase  in  1900  over  the  popu- 
100  heads  of  noble  families,  and  over  200  other  lation  of  189S,  the  only  exceptiori  being  East 
members  comprising  great  functionaries  of  the  Prussia.  The  urban  population  in  1895  was 
kingdom,  representatives  of  towns,  corporations,  1 2,954,591.  showing  an  mcrease  since  1890  at 
and  universities,  etc.,  nomraated  for  life  by  the  the  rate  of  1.84  per  cent  per  annum,  llie  in- 
king The  second  chamber  or  House  of  Depu-  crease  m  the  rural  population  was  on  y  .89  per 
ties  (Haus  dcr  Abgeordneten),  since  the  en-  cent  per  annum.  Berlin  is  the  capital  and  the 
-largement  of  the  kingdom,  consists  of  433  ^^'S-^f  city  others  being  B  re  si  a  u  Cologne. 
members.  The  primary  qualification  of  electors  Frankfort,  Hanover,  Magdeburg,  and  Dussel- 
is  based  on  taxation,  and  is  the  same  as  for  dorf.  ^  „  ,.  .  ,  ,.  - 
municipal  elections.  The  primary  electors  are  For  Education,  Religion,  Judtctary,  and  Local 
divided  into  three  classes,  according  to  the  Government,  see  Germany.  _ 
amount  of  their  taxation.  The  first  division  .  H«iory~The  kingdom  of  Prussia  which, 
consists  of  those  who  pay  the  highest  taxation,  m  the  second  half  of  the  19th  century,  and  before 
the  second  who  pay  the  medium,  and  the  third  the  re-formation  of  the  Uerman  tmpire,  pos- 
of  those  who  pay  the  lowest  amounts;  and  the  sessed  the  most  powerful  orgamzation  and 
numbers  in  each  division  are  determined  by  the  wielded  the  greatest  and  most  compact  military 
total  amount  of  taxation,  which  is  equally  dis-  strength  of  any  state  in  Europe,  datesonly  from 
iributed  between  the  three  divisions.  The  in-  the  betjinning  of  the  18th  century.  The  antece- 
direct  electors  (Urwahlcr)  elect  the  direct  elec-  dent  history  of  the  growth  of  this  state  into  a 
tors  (Wahlmanner),  who  choose  the  representa-  kingdom  is  divided,  by  the  natural  order  of  the 


uvcs-     The  deputies  are  chosen  for  three  years.     circumsUnccs    from    which    it    is    derived, 
and  the  new  members  must  be  elected  within    two  branches.     The  more   important   of   these 
SIX  months  of  the  dissolution  of  the  chamber,     follows  the  rise  of  the  Electorate  of  Branden- 
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burg,  which  formed  the  nucleus  of  the  future  condition    of    disorder    and    lawlessness.     The 

kingdom,   and   contained  the  principle  of   unity  feudal  nobility  had  made  themselves  nearly  in- 

and   the  germs  of  vital   organization  which   di-  dependent   ahd   had   covered   the    country   with 

reeled  its  growth.    The  other  and  less  important  their  strongholds,  which  were  little  better  than 

branch  relates  to  the  province  of  Prussia,  which  the  abodes  of  robbers.     Frederick  protected  the 

incidentally  gave  its  name  to  the  kingdom,  and  towns    from   their   depredations,   and   gradually 

which  in  one  direction  determined  its  external  reduced  their  castles.     Before  his  purchase  of 

relations.  the  electorate  he  had  acquired  two  small  terri- 

During  the  southern  migration  of  the  Teu-  tories  in  Franconia,  Anshach  and  Baireuth,  the 

tonic  races  on  the  decline  of  the  Roman  Empire,  colisequent  union  of  which  with  the  kingdom  of 

the   northern  part  of  Germany   as   far  west  as  Prussia    subsequently    gave    rise    fo    important 

the  Elbe,   and   including  the  modern   Branden-  events.    Frederick  divided  his  possessions  among 

burg,   was  occupied   by   people   of   Slavic   race,  hia  sons;  the  second,  Frederick,  succeeded  to  the 

When  the  divided  empire  of  Charlemagne  made  electorate,   and   subsequently  reiuiited  the  terri- 

way  in  the  gth  century  for  a  German  kingdom,  tories  belonging  to  it,-    Frederick  II.,  who  sue- 

military   marches    (q.v.)    were    established    for  ceeded   his   father   in   1440,   and   who   was   sur- 

the     defense     of    the     frontiers.     Brandenburg,  named  the  Irontoothed,  in  honor  of  his  military 

which  had  been   conquered  by   Charlemagne  in  prowess,  extended  the  possessions  of  his  family 

789,  was  erected  into  a  margraviate  by  Henry  I.  by  policy  is  well  as  by  valor.     He  repurchased 

(the  Fowler),  king  of  Germany,  in  g26.     Otto  the  New  March  from  the  Teutonic  knights,  to 

I.   founded  the  bishoprics  of  Brandenburg  and  whom  it  had  been  sold  by  the   Emperor  Sigis- 

Havelburg.      Albert    the     Bear,    who    received  mund.      In    1470   he   abdicated   in   favor   of   his 

Bntndenburg  as  a  fief  from  the  Emperor  Loth-  brother  Albert  III.,  surnamed  Achilles,  who,  by 

air    (1134),   conquered   the    Slavonian    Wends,  a  family-  ordinance  (Haus^setz),  prepared  the 

and  took  in  T157  the  title  of  Margrave  of  Bran-  way  in  an  important  respect  for  the  future  grcat- 

denbui^.')  He   also   held    the   dignity   of    arch-  ness  of  hia   house.     Albert  resigned  the  active 

chamberlain  of  the  empire,  which  conferred  the  administratitn    of   the   government   to   his   son 

electoral  dignity.    He  began  the  colonization  of  John  Cicero  in  1476.     He  died  in  i486.     John 

the   country   with    German   immigrants,   which  I.  was  succeeded  in  1499  by  his  son  Joachim  I., 

was  continued  under  his  successors.     His  dy-  who  reduced  the  last  strongholds  of  his  recaki- 

nasty  continued  to  bear  rule  till  132a,  and  during  trant  nobility.    He  foimded  the  first  university 

this  period   German   civilization   was   gradually  in  the  electorate,  that  of  Frank fort-on-Oder,  in 

extended   in   Pomerania,   Saxony,   Brandenburg,  1506;  and  he  established  a  supreme  legal  tribunal 

and  Silesia.    After  its  extinction  there  followed  (Kammergericht)   at  Berlin.     He  zeaiousiy,  op- 

a    period    of   anarchy.      Brandenburg   fell   as   a  posed  the  Rcfonnation,  which  dtuing-  his  reign 

lapsed  fief  to  the  empire,  and  Louis  of  Bavaria  spread    rapidly   in   his   dominions.     In   1510   ha 

Sve  it  to  his  son.  It  continued  in  the. Bavarian  expelled  the  Jews  from  his  territory.  His  son 
use  for  three  successive  electorates  or  reigns,  Joachim  II.,  who  succeeded  in  IS36.  embraced 
and  during  this  period  it  was  named  as  one  of  the  Reformation,  and  established  IJitheranism 
the  principalities  to  which  the  electorate  was  in  1539.  Joachim  acquired  the  title  of  Hector 
restricted  by  the  Golden  Bull  (1356).  It  was  from  the  valor  he  displayed  in  the  Turkish 
subsequently  ceded  to  the  bouse  of  Luxemburg,  campaigns  as  imperial  generalissimo.  Ici<  1537 
and  Charles  IV.,  the  first  imperial  representa-  he  signed  with  Duke  Frederick  of  Liegnilz  a 
live  of  this  house,  gave  it  successively  to  hia  hereditary  union  ( Erbverbriidcmng) ,  by  which 
sons  Wenceslas  (1373)  and  Sigismund  {la?^)-  the  reversion  of  the  principalities  of.  Liegnitz, 
Sigismund  sold  the  New  March  to  the  Teutonic  Brieg  and  Wohlau  was  secured  to  the  Hohen- 
knights  in  uoa,  and  twice  raortgaged  the  Elec-  zoUem  house.  The  Seven  Years'  war  (q.v.) 
toral  March  for  his  debts.  On  the  second  oc-  and  the  acquisition  of  Silesia  by  Frederick  II. 
casion,  after  he  had  become  emperor,  he  received  of  Prussia  were  the  ultimate  results  of  this 
from  Frederick,  the  burgrave  of  Nuremberg,  a  agreement.  He  also  acquired  a  title  to  the 
loan  of  400,000  gold  florins,  for  which  the  latter  duchy  of  Prussia.  John  George  succeeded  in 
held  Brandenburg  in  pawn  for  some  years.  The  1571.  He  administered  bis  states  with  a  view- 
emperor  then  formally  agreed  to  cede  the  elec-  to  relieve  them  of  financial  embarrassments  en- 
torale  in  liquidation  of  his  debt,  and  Frederick,  tailed  by  the  profuse  expenditure,  of  his  father, 
to  whom  the  exchange  was  acceptable,  was  duly  By  welcoming  the  Dutch,  wiio  were  driven  from 
invested  in  it  at  the  Diet  of  Constance  in  1417,  their  country  by  persecution,  he  contributed  to 
two  years  after  John  Huas  had  been  burned  by  the  industrial  prosperity  of  his  country.  Joachim 
the  decree  of  the  council  assembled  at  the  same  Frederick,  who  succeeded  in  1598,  married 
place.  (1603)  his  son  John  Sigismund  to  the  daughter 
The  burgrave  who  had  acquired  the  electoral  of  Frederick  Albert,  duke  of  Prussia.  He  ef- 
dignity  in  this  manner  was  the  descendant  of  fected  in  1603  with  his  cousin  George  Frederick 
Conrad  of  Hohenzollem,  a  cadet  of  a  Swabian  of  Anshach,  on  the  basis  of  the  Hausgesetz  of 
bouse,  who  had  received  in  1200  the  appointment  1477,  the  House-treaty  of  Gcra,  which  was  aftcr- 
of  imperial  burgrave  of  Nuremberg,  which  had  ward  considered  the  fundamental  law  of  the 
become  hereditary  in  his  family.  The  elder  family.  He  was  succeeded  in  1608  by  John 
branch  of  the  family  continued  to  hold  a  small  Sigismund,  who  united  the  duchy  of  Prussia  to 
territory  surrounding  the  ancestral  castle  of  the  electorate  in  1618,  and  brought  Brandenburg 
Hohenzollem,  of  which  they  traced  their  lord-  into  contact  with  Poland  (q.v.). 
ship  back  to  the  time  of  Charlemagne,  till  1831,  About  the  same  lime  John  William,  duke  of 
when  they  ceded  it  to  Prussia,  and  were  recog-  Juliers,  Cleves,  and  Berg,  Count  of  La  Marck 
nized  as  princes  of  the  blood.  and  Ravensberg,  and  Lord  of  Ravenstein,  died 
The  territory  which  Frederick  had  acquired  without  issue  in  1609.  Among  numerous  claim- 
had  relapsed   under  its  imperial  rulers  into  a  ants  to  the  succession,  in  virtue  of  his  wife,  was 
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John  SKismund.  By  the  Treaty  of  Xanten  ments  of  which  it  was  composed,  was  divided 
(1614)  Cleves,  La  Marck,  the  RavenEberg,  be-  and  subdivided  into  govemmetitsl  departments. 
ing  half  the  succession,  were  assigned  to  Bran-  which,  in  their  turn,  under  some  head  or  other, 
denburg.  Thus  was  laid  the  foundation  of  the  brought  every  individual  act  under  governmental 
Rhine  province,  which  brought  the  future  king-  supervision,  to  the  utter  annihilation  of  political 
dom  in  contact  with  France.  John  Sigismund  independence.  The  people  soon  perceived  that 
again  changed  the  religion  of  his  state  by  re-  this  administrative  machinery  made  no  provision 
nouncing  the  Lutheran  for  the  Calvinistic  con-  for  political  and  civil  liberty,  and  demanded  of 
fession.  He  was  succeeded  in  i6ig  b^  his  son  the  king  the  fulfilment  of  the  promise  he  had 
George  William.  That  terrible  crisis  in  the  given  in  1815  of  establishing  a  representative 
affairs  of  Germany,  the  Thirty  Years'  war  (q.v.),  constitutbn  for  the  whole  kingdom.  This  de- 
had  now  arrived,  when  owing  to  the  vacillation  mand  was  not  acceded  to,  and  its  immediate 
of  its  ruler  whole  tracts  of  country  were  de-  fruits  were  strenuous  efforts  on  his  part  to 
populated,  agriculture  was  neglected,  and  trade  check  the  spirit  of  liberalism.  The  accession 
and  commerce  abandoned,  of  Frederick  William  IV.  (1840-61)  seemed  to 
Frederick  William,  son  of  the  preceding,  sur-  open  a  better  prospect  to  the  friends  of  consti- 
oamed  the  Great  Elector,  and  who  may  be  re-  tutional  freedom.  A  political  amnesty  was 
garded  as  the  virtual  founder  of  the  Prussian  proclaimed,  religious  toleration  was  announced, 
monarchy,  averted  the  progress  of  calamity,  and  and  a  contest  betwixt  the  crown  and  the  pope, 
soon  gave  a  prosperous  turn  to  the  affairs  of  the  in  which  the  first  signs  of  the  coming  Kultur- 
Btate.  So  wise,  prudent,  and  vigorous  was  the  kampf  (q.v.)  may  be  traced,  was  brought  to  a 
government  of  this  prince  that  at  his  death  in  close  by  concessions  on  the  part  of  the  king. 
1688  he  left  a  well-filled  exchequer,  and  a  fairly-  Frederick  William,  however,  was  an  enthusias- 
equipped  army  of  38,000  men ;  while  the  eicc-  tic  upholder  of  the  divine  right  of  kings,  and  it 
torate,  which  now  possessed  a  population  of  one  soon  became  apparent  that  he  was  in  no  way  pre- 
and  a  half  million  and  an  area  of  43,000  square  pared  to  follow  up  his  vague  promises  of  political 
miles,  had  been  raised  by  his  genius  to  the  liberty  by  sharing  political  power  with  the  peo- 
rank  of  a  great  European  power-  His  succes-  pie.  The  bureaucratic  spirit  of  over-governing 
sors  Frederick  L  f q.v. ;  1688-1713)  and  Fred-  became  daily  more  and  more  irksome  to  the 
erick  William  L  (1730-740)  each  in  his  own  nation,  and  it  was  evident  that  a  constitutional 
way  increased  the  power  and  credit  of  Prussia,  struggle  was  inevitable.  The  king  and  his  ad- 
which  had  been  in  1701  raised  to  the  rank  of  a  visers,  underrating  the  importance  of  the  move- 
kingdom.  The  latter  monarch  was  distinguished  ment  of  1848  in  Germany,  thought  they  had  sat- 
for  his  rigid  economy  of  the  public  monty  and  isfied  the  requirements  of  the  hour  by  granting 
an  extraordinary  penchant  for  tall  soldiers,  and  a  few  unimportant  reforms  and  by  making  eqniv- 
left  to  his  son  Frederick  11.  (q.v.),  Frederick  ocal  promises  of  future  concessions.  A  coUi- 
the  Great,  a  compact  and  prosperous  state,  a  sion  betwixt  the  troops  and  the  citizens  of 
well-disciplined  army,  and  a  sum  of  nearly  nine  Berlin,  in  which  blood  was  shed,  awoke  the 
million  thalers  in  his  treasury,  Frederick  IL  king  to  the  full  gravity  of  the  crisis,  and  he 
(1740-86)  dextrously  availed  himself  of  the  hastened  to  allay  the  general  discontent  by  the 
extraordinary  advantages  of  his  position  to  raise  nomination  of  a  liberal  ministry,  the  recognition 
Prussia  to  the  rank  of  one  of  the  great  political  of  a  civic  guard,  and  the  summoning  of  a  rep- 
powers  of  Europe.  Frederick  was  not  over-  resentative  chamber  to  discuss  the  proposed 
scrupulous  in  his  means  of  enlarging  his  do-  constitution.  The  conversion  of  the  monarch  to 
minions,  as  be  proved  by  sharing  in  the  first  liberalism  was  but  temporary;  and  although, 
partition  of  Poland  in  1772,  when  he  obtained  after  mudi  obstruction,  a  constitution,  super- 
as  his  portion  nearly  all  West  Prussia  and  sev-  seding  the  old  Prussian  estates  by  a  representa- 
eral  other  districts  in  East  Prussia.  His  nephew  tive  parliament,  was  promulgated  in  January 
and  successor,  Frederick  William  IL  (1786-97),  1850,  it  was  repeatedly  modified  in  the  following 
aggrandized  his  kingdom  by  the  second  and  third  years,  until  few  of  its  democratic  features  were 
partitions  of  Poland  in  1793  and  1795.  Fred-  left.  Frederick  William  had  early  distinguished 
erick  William  III.  (1797-1840)  succeeded  his  himself  and  delighted  many  Germans,  both 
father  in  1797,  at  a  time  of  extreme  difficulty,  within  and  without  Prussia,  by  his  patriotic  ut- 
when  continental  rulers  had  no  choice  beyond  teranees  in  favor  of  a  new  united  Germany.  He 
being  the  opponents,  the  tools,  or  the  victims  of  was  deeply  chagrined  when  in  1848  thenational 
French  republican  ambition.  By  endeavoring  to  assembly  at  Frankfort,  influenced  by  Austrian 
maintain  a  neutral  attitude  Prussia  lost  her  jealousy  of  the  military  strength  of  Prussia,  de- 
political  importance,  and  gained  no  real  friends,  clined  to  accept  him  as  the  national  leader,  and 
but  many  covert  enemies.  But  the  calamities  elected  instead  the  Archduke  John  of  Austria  as 
which  this  line  of  policy  brought  upon  Prussia  lieutenant-general  of  Germany.  Yet,  when  in 
roused  Frederick  William  from  his  apathy,  and,  the  following  year  he  was  offered  the  imperial 
with  energy,  perseverance,  and  self-denial  worthy  crown,  he  found  himself  unable  to  face  the  re- 
of  allpraisc,  he  devoted  himself,  with  his  great  sponsibility  of  accepting  it.  He  hesitated  to 
minister  Stein,  seconded  by  Count  Hardenberg,  make  so  important  a  move  in  the  contest  with 
to  the  reorganization  of  the  state.  In  the  years  Austria  tor  the  hegemony  of  Germany.  Among 
1806-10  Prussia  underwent  a  complete  domestic  the  affairs  taken  cogniiance  of  by  the  Frankfort 
reorganization ;  and  after  the  battle  of  Waterloo,  assembly  was  a  revolt  of  the  duchies  of  Sdiles- 
which  restored  to  Prussia  much  of  the  territory  wig  and  Holstein  against  Denmark,  which  was 
lost  at  the  peace  of  Tilsit  in  1807,  the  career  alleged  to  have  violated  their  constitutional  priv- 
of  projrress  was  continued.  A  tendency  to  over-  ileges  as  German  states.  The  king  of  Prussia 
legislation,  however,  became  the  predominating  intervened  in  this  quarrel  at  the  instance  of  the 
evil  feature  of  Prussian  administration;  and  the  Germanic  Confederation  in  1848-9.  After  some 
(tatr.   without   regard  to  the   incongruous  ele-  severe  fighting  a  treaty  of  peace  was  concluded 
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on  2  July  1850,  by  which  the  right  of  Denmark  la  miles  below  GalaU.    On  the  bank  of  Fruth, 

to  the  duchies  was  acknowledged,  while  Hoi-  near  Husi,  in  1711,  the  army  of  Peter  the  Great 

(tein  was  recognized  as  a  member  of  the  Ger-  was  surrounded  by  the  Turks,  and  the  Czar  wae 

manic  Bund  or  Confederation,    The  duchies  re-  not  allowed  his  freedom  until  he  ceded  Azov  to 

volted  against  this  settlement,  and  the  matter  Turkey. 

was  referred,  at  the  instance  of  the  Emperor  Prutx,  proofs,  Haiu,  German  historian:  b. 

Nicholas,  to  the  great  powers.     By  the  Treaty  j^nz,  Germany,  20  May  1843.    He  was  educated 

of  London.   8   May   1852,    Prince   Chnstian   of  in  Jena  and  in  Berlin  and  became  privat-docent 

Sehleswig-Holstein,  afterward  Christian  IX.  of  at  the  latter  place  in  1S73.    He  was  engaged  in 

Denmark,  was  recognized  as  heir  to  the  Danish  a  government  expedition  into  Syria  in  1874.  and 

crown,   the  integrity  of  the   Danish  monarchy  in  1876  accepted  a  chair  at  the  University  of 

was  recognized,  but  the  nghts  of  the  Gennanic  KSnigsberg,   from  which  be  resigned  in   1902. 

Confederation  over  Holatein  and  Lanenburg  as  Among  his  principal  works  are:  'Heinrich  der 

menibers  of  the  Bund  were  reserved.    The  later  Ls^e*  (1865)  ;  <Aus  Phonicien'   (1876)  ;  'Kul- 

ya.Ts  of  this  rcign  were  charactenzed  by  great  turgeschichte  der  KreH7>;uBe>  {1883) :  *Aus  dee 

advances  in  the  material  prosperity  and  internal  grossen    Kurfumten    letzten    Jahren'     (1897)  ; 

mprovement  of  the  countiy,  and  especially  in  Tprenssische  Geschiehte'    (iSfS-igoi) ;  etc. 

the  expansion  of  the  Prussian  and  North  Ger-  p^^       p^^ert  Edtiard,  German  poet  and 

man    ZoUverein    (q.v.).     William   I(i86i-«8)  j,i,to,ian  ^  b.   Stettin.   Prviss'ia,   30  May'^iSie;   d. 

who  became  Ge.rman  emperor  in  1871,  had  been  ^            j          g        ^           educated  at  Berlin, 

«ent  of  the  kmgdom  since  j8s8   owing  to  the  ^.^^^        ^^^    nklle,    and    edited,    with    Arnold 

ilbess  of  his  brother,  the  late  kmp.     Wili.am  g          •       ^;    ,     '^i^dj^^i    .^aHesche    Jahr- 

was   no  more  *  lover  of  constitutional,  or  at  ^    «  •  ,  ^    .     ^  ^                          i;^^^^,  ^i^ 

k«toi  popular,  liberty  than  any  of  his  predKes-  ;„    ^j^           «Iitics,   and   religion.      In    1849   he 

wrs ;    and  m  his   opposition  to  the  prog^ss  of  i,^^^  prof«sor  oi  literatim  re  at  Halle,  buTsoon 

ttic  ^pular  ajovement,  in  so  far  as  it  aimed  at  resigned  to  devote  himself  exclusively  to  science 

^Kf.^"J'i^^^:.S^^i*Str^i';L"^^  -^   'it-ture..    His    poetry   is,  of   tL  patriotic 


1"'  "'"^"  uj  '»"  *    ■  ■  ,     ■    ,SiX      J  ■™v:'.jii  order,  as  are  also  his  dramas;  his  novels  dispU 

«ho  beeame  prune  minister  ,n  1862  and  imperial  j,„„  '         „  „,  „,;„    ,„d  u,    researehes   as 

dajicdlor    in    I8?..     For   the  suecessM   wars  ^j   J  j               ^-      ^    ^        ^  ,      ^     U  ,j    , 

Wh     Anstra     (.866)     and  .France    (1870-1)  ,;,„.,„„     ^,  ,„   J,„   j„    ,g^,_ei  „,  ,4, 

■hioh  so  enhanced  the  pratige  of  Prussia  and  ,De„t,ehes  Museum'  and  his  »orks  include,  in 

rtich  resulted  u,  the  united  Gennany  oj.to-day,  <Gedichte>  (1849)  1  >Herhstrosen>  (1865)  ; 

TO  Gau.«,v,  FRA»c^GnyAK  W»R.  Sincethe  ^,  j„          .Morita Ton  Sachsen- ;  and  ■Eriih 

E  f   of  PijssiB  became  German  emperor  the  d„  Bauemionig' ;  'Der  Goltinger  Dichterbund> 

in  S"".?'  f"»'"  l""  •«»>  PnoM""!'  ""'B"!  (,841);   iVorlesuiuen  uber  di?  Gesehichte  des 

cSi^S^V/lefraT^U  Pru.se  contempo-  J""'"  ■"'"""'    '"'"  =  ""™  "■""■■ 

\VWi4-9b>.  country,  are:   'The  Ugly  Story  of  Miss  Weth- 

Pnauda,  Eort,  or  OBQMfwiMeii.  ast-prois'-  erby>    (1889);    <A  Just    Impedimcnt>    (1890); 

5«n,  the  nOTtheastemmost  province  of   Prus-  (Misi  Maxwell's  AfFe«ions>    (i8gl);   'Elemen- 

Eta,  Germany.    Area  I4,a&(  aquaf*  tniles;  pc^.  tary  Jane>    (1897);  <Jezebel>    (1900). 

(J9«.)     .«j6,626.     Caprtal,    ^Con.gsb«g.     See  p^y^^,  p^In,  H«t«,  the  principal  charac 

i        .        ™                   ™                              ,  «er   in    Nathaniel    Hawthorne's    romance,    'The 

Proaria,    Wert,    or    Wm^kwimto,    vist-  Scarlet  Letter >    (1850).     For  her  sin  with  the 

prois'sen,  a  northeastern  province  of  P^uswa,  y^^^   minister,   Arthur   Dimmesdale,    she    was 

^^"H-    J?™  ^°^  *'"'-^''*  miles;  pop.  (igoo)  condemned  to  stand  holding  her  child  upon  the 

1,5*3^8.    Capital,  Dantzic    See  Prussia-  platform  of  the  pillory  in  the  sight  of  the  popti- 

Pnuedan  Blue.     See  Dyes.  lace,  and  wear  a  scarlet  letter  A  embroidered 

Ptmdan  Brown,  a  color  obtained  by  add-  "Pon  her  bodice.    This  bad^e  of  her  shame  was 

ing  a  solution  of  the  yellow  prussiate  of  potash  worn  thereafter,  while  she  did  expiation  by  deeds 

to   a    solution    of    stilphate    of    copper,    which  of  mercy  among  her  townspeople. 

throws  down  a  precipitate  of  deep  brown.    This.  Prynne,  WUUaiii,  English  author  and  poli- 

when  washed  and  dried,  is  equal  Co  madder,  and  tician:  b.  Swanswick,  Somerset,  1600;  d.  London 

possesses  greater  permanency.  24  Oct.   1669.     He  was  graduated  at  Oriel  Col- 

Pruasum    Orders    and    Decorations.     See  l^ge,  Oxford,  in  1621  and  admitted  to  the  bar 

OuEss    Royal.  '"   '^™-     "^   ^"^  became   a.  militant   Puntan, 

T,    ',.,,,.      ,T                        »  wrote   oamphlets   against   Arminianism  and  the 

PniBdc  Add.     See  Hydrocyanic  Acta  fri,-olitiVs  of  the  aie,  and  in  1632  published  a 

Prutwi'ic,  in  astronomy,  a  term  applied  to  huge  volnme,  entitled  'Histriomastix,  the  Play- 

certain  tables  published  by  Rimbold  in  the  16th  ers     Scourge,'    farther   devoted   to   assaults   on 

Witury,  fotmded  on  the  prindiries  of  Copenricui.  theatres,  court  masques,  cards,  and  music.     Pas- 

Pnitii,   prooth    (Gcr.    proot).   a    river   of  eages  alleged  to  reflect  on  the  king  and  queen 

Europe,  which  rises  on  the  eastern  aide  of  the  brought  down  on  him  savage  punishment.     He' 

Carpathian  Mountains,  in  the  southeast  of  Ga-  was  prosecuted  by  the  Star  Chamber  and  under- 

■oa;  flows   circuitousiy  east,  then  south-south-  went  sentence  which  included  the  payment  of  a 

•*st,  forming  the  boundary  between   Rumania  ^S-ooo  fine,  expulsion  from  Lincoln's  Inn  and 

^nd  Bessarabia,  and  after  a  course  of  more  than  loss  of  his  degree,  having  his  work  burned  by 

?>  miles  enters  the  Danub«  on  the  left,  abont  the  hangman,  the  loss  of  his  ears,  expoiuie  in 
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the  pillory,   and    imprisonment   in   the   Tower,  apparently  converted  him  to  Protestantism  and 

Unbroken  in  spirit  he  issued  tracts  froni  prison,  took  him  to  England,  where  he  was  presented 

one  of  which  he  facetiously  entitled  'News  from  to   Bishop   Compton  and  others  as  a   native   of 

Ipswich,*    against   Archbishop   Laud   and   other  Fonnosa.     Whether  Innes   was  duped  by    Psal- 

prelates,  calling  them,  among  other  names,  *'Lu-  manazar  or  was  an  accomplice  is  uncertain,  but 

dferian  lord  bishops,  execrable  traitors,  devour-  Che  supposed   Formosan  was  treated  with   great 

ing    wolves."     The    Star    Chamber,     in    conse-  honors,    encouraged   to   write    'A    History    and 

quence,  ordered  what  remained  of  his  ears  again  Description   of   the   Island   of   Formosa   off    the 

cut   off,   fined   him  another  £s,0oo   and   had   the  Coast  of  China*   (1704),  translated  parts  of  the 

letters  S.  L.  (seditious  libeler)  branded  on  both  English  Catechism  into  the  pretended  Formosan 

.his  dieeks.     He  remained  in  prison, —  still  vig-  language,   and   later   was   sent   to   Oxford.      He 

orously   writing,   though,   because   of  a   stricter  repented   of   his   imposture,   however,   confessed 

guard,  not  for  the  public, —  till   1640.     He   was  his  duplicity,  and  devoted  himself  to  study.     He 

then   released   by  the   House  of  Commons,  was  became  a  fme  Oriental  scholar  and  led  a  much 

awarded  damages  and  made  a   triumphal  entry  respected  life  in  London.     He  wrote  an    'Essay 

into  London.     Later  he  was  member  of  Parlia-  on  Miracles'  ;  several  volumes  of  the  'Universal 

inent  for  Newport  in  Cornwall,  snd  took  part  History*;   and  completed   Palmer's   'History   of 

in   the  prosecution   of   Laud,   but   was   expelled  Printing,*      Consult    autobiogrBohical    'Memoir 

h/  Cromwell   in   1648  for  opposition  to  the  ex.-  of   George   Psalmanazar*    (1764). 


.iciiic  iiicaauics  leading  to  the  execution  of  the  »,     ,        ,        ■„     .    ,.  ..,     .    ^         -      - 

king.     He  now  published  such  virulent  articles       ,  Pwlmody,  sSl  m6;dl  or  sa  mo-dl.  a  singing 

^ .  i~ Ti  .t...  1..  ^..:..  : ; j      of  the  Psalms  of  Scrmture  in  metncaj  versions 


agafnst  Cromwell  that  he  was  twice  imprisoned,  f  '.''=  P^f'™*  of  Scripture  in  metncal 

In   1660,  after  Cromwell's  death,  he  again   sat  to  simple  tunes.  Psalms  and  hymn!  were  sung  m 

in    Parliament,   and    upon   the    Restoration   was  '^=    "^''^.'T    ^^^^"'''''f<,  °L""  /"   ''^t.'^^'?: 

made    keeper    of    the    record.      Pamphleteering  tians;  and  the  psalms  of  Scripture  font,  the  bnik 

again  bro^ht  him  into  trouble  with  the  House  "^  ^^^  daily  rdigiotis  service  or  "Dmne  office> 

of  Comrao^  but  he  recanted ;  and  busied  him-  °i  '^e  Cathobc  Cimrch,  the  custom  haying  been 

self  with  the  collection  of  Parliamentary  records,  borrowed  from  the  synagogue  and  the  '""ple  o< 

He  produced  more  than  200  volumes,  of  which  Jerusalem.     After  the   Reformation   in  fte   l6th 

the  most  valuable  are:   'Collection  of  Records*  ^^^"'"^  psalmody  was  greatly  encouraged  in  the 

and    'Calendar  of  Parliamentary  Writs.'  Protestant  churches  of  Germany    France,   *nd 

„  „-      .„  ...  .  the  Low  Countries,  and  most  of  the  psalm  melo- 

Pryor,  prfor,  Roger  Atfanaon^  American  ji^  ^^w  sung  in  chnrches  wer«  composed  or 

soldier  and  lawyer :  b.  Dinwiddie  County,  Va.,  adapted  by  German  musicians  of  the  i6th  cen-    . 

19  July  1828.     He  was  educated  at  Hampden-  ^^^y      Metrical    versions    of  the    Psalms   were 

Sidney  College  and  the  University  of  Virgmia;  ^ade  in  German,  French  and  Engh'sh,     Marot's 

was  special  minister  to  Greece,  under  President  French   metrical   psalms   for   a   while   displaced 

Pierce ;    sat    in    Congress    r8S9-<i    and   m   the  profane  music  in  fashionable  society  at  Paris : 

Confederate  Congress  in   1862.     He  entered  the  fcshop  Jewell,   describing    (1560)    the   effect   of 

Confederate  army  in  iSfii;  was  brevetted  briga-  the  psalm-singing  after  the  sermons  at    Saint 

dier-general  m   1863;  and  after  the   war  settled  pa^fs   Cross  V   eonewgatiors   of   as   many   as 

in  New  York  as  a  lawyer   held  various  judicial  f,^^  persons,   says  »It  makes  the  mass   priests 

posts,  and  from  1894  to  1899  was  justice  of  the  ^nd  the  devil  sick"  {sacriiieos  et  diabolum  agre- 

btate  supreme  court.  fttfftrt).    The  Scotch  tofbrmers  paid, ^eat  atten- 

Prytane'um,  the  building  in  the  capital  of  tion  to  psalmody:  in  John  Knox's  psalter  the 

a  Greek  state  possessing  similar  features  to  the  Sternhold  and  Hopkins  metrical  English  version 

town-hall   of   modern   communities,   but   having  of  the  psalms  was  arranged  with  four-[Kirt  har- 

in  addition  a  religious  significance,  and  devoted  mony.     The  metrical  version  now  used  in  Scot- 

to  purposes  peculiar  to  the  Greek  state.     It  was  land  is  the  one  made  by   Francis  Rous   during 

dedicated  to  Vesta  and  contained  the  perpetual  the  Commonwealth  and  approved  by  the  General 

fire  of  the  stale  hearth.    At  Athens  the  state  here  Assembly  of  the  Scottish  Church, 
entertained  its  foreign  ambassadors,  its  envoys  p^j        ^-^        3^^^    j  ^^^  q,^  Testament 

returned  from  a  public  mission^  its  distinguished  ^ook  whiS  was  the  hymn  book  of  the  Hebrew 

generals,  v'ctors  in  thcPanhellen.c  games,  and  ^^^^     j^    j  „f  ^^    '     ,^5  ^^^  „„t  written 

citizens  who  lud  done  important  service  to  the  specifically  for  the  temple  worship,  but  the  whole 

Tl\,}3^.}?^^"  case  tfie  privilege  lasted  for  ^^^^J^^^  „sed  for  that  purpose.    Tlie  Eng- 

the  life-time  of  the  recipient.  ^^^   „^„^^_   p^,^_   ^^^^   through   the   Vulgate 

Prcemy^   pihem'isl,    Austria,  a   town  in  from    the    Septuagint    name     (psalmoi).    The 

Galicia,    on   the   river   San,    51    miles   west   of  common  Hebrew  name  for  the  book  means  Book 

Lemberg,     It  is  strongly  fortified,  bein^  a  place  of  Praises. 

of  strategic  importance.     It  has  an  active  trade  Diwi'imj.— A  division  of  the  book  of  Psalms. 

and  thriving  industries,     Przemysl  was  founded  at   least   as   old   as   the    S^tuagint   translation, 

in  the  8th  century  by  the  Polish  prince  Przerays-  js  jnto  five  collections,  called  books.     The  books 

law,  and   called  after  his   name.     The   rums   of  „c:     Psalms  i.-xli.;  xlii.-lxxii.;  Ixxiii.-lxxxix. ; 

the  ancient  residential  castle  are  on  a  neighbor-  xc.-cvi.,  and  cvii.-cl.     The  English  versions,  a« 

ing  hill.  .(fell  as  the  Hebrew,  the  Septuagint,  the  Peshitta, 

Pulmananr,  sal-ma-na'«er,  George  ("Thk  and    the   Vulgate,   reckon   the   number   of   the 

Formosan*),  French  literary  impouor:  b.  prob-  psalms  as  one  hundred  and  fifty,  although  the 

ably  in  Languedoc,  France,  about  1679;  d.  Lon-  Sqituagint    gives    an    additional    one    whicli    it 

don,   England,  3   May   1^63.     He  was   educated  declares   to  be  "ouUide  the  number."     But  the 

by  the  Jesuits,  led  a  vagrant  life  in  France,  and  Septuagint  unites   Psalms  ix.  and  x.  and  cxiv. 

finally  attracted  the  attention  of  Innes,  chaplain  and  cxv.  of  the  Hebrew,  and  divides  cxvi.  and 

of  a  Scottish  regiment  at  Sluys,  Holland,  who  cxlvii.    The  Peshitta  partly  follows  the  Septua- 
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gnu,  mricing  cxiv.  and  cxv.,  and  dividing  cxivii.  mous.    At  the  present  time  it  is  sometimes  beld 

Most   English    versions    follow    the    Hebrew,  that  he  wrote  ail,  or  nearly  all,  assigned  to  him 

but  the  Septuagint  is  followed  by  the  Vulgate,  by  the  titles.    Many,  however,  maintain  that  he 

the  Roman    Catholic    versions,   and   some   old  wrote  none;  and  some  assign  to  him  various 

EJiglish  versions.  numbers,  from  three  to  forty.  The  conception 

Poelital  Form. —  The  poetry  of  most  of  the  of  the  character  of  David  and  of  the  age  in 

^alnis  is  lyric,  although  in  a  few  it  is  didactic,  which    he    lived    is    not    affected    so    much 

^he  form  is   usually   simple.    The  most  dab-  by  the  number  of  Daridic  psalms,  as  by  the 

""tt  are  those  having  the  alphabetic  or  acrostic  decision  wbedier  any  are  from  him.    In   fact, 

rtnicture,  in  which  the  separate  lines,  or  verses,  one  prominent  argnment  with  thoie  who  deny 

or  two  successive  verses,  begin  in  Hebrew  with  entirely  the   Daviaic   authorahip    is   based   upon 

the  successive  letters  of  the  alphabet.    These  are  the  claim   that  the   historical   books   represent 

Psalms  ix.,  x.,  xxv.,  xxxiv.,  xxxvit.,  cxi.,  cxii.,  David  simply  as  a  bloodthirsty  freel>ooter,  which 

cxix.,  and  cxlv.     Psalm  cxix.,  however,  is  dis-  claim,  however,  is  not  home  out  by  the  facts, 

tinguished  by  being  divided  into  sections  of  eight  It   may  be   regarded   as   probable    that    David 

verses,  each  verse  in  a  section  beginning  with  wrote    approximately    forty    of    those   assigned 

the  same  letter.  him  by  the  titles. 

Titles.— Most  of  the  psalms  have  titles,  Maeeabran  Psalms. —  The  question  of  Mac- 
which  are  of  five  different  Icinds,  many  psalms  cabean  psalms  has  an  importance  second  only 
having  more  than  one.  The  first  class  indi-  to  that  of  Davidic  psalms.  Many  modem  writ- 
cates  the  particular  character  of  the  poem.  The  ers  hold  that  all  or  nearly  all  of  the  psalms  we^e 
second  gives  musical  directions,  such  as  the  written  in  connection  with  the  Maccabean  atrug- 
name  of  the  melody  to  which  the  psalm  was  to  gle  in  the  second  century  b.c.  Some  in  modem 
be  chanted.  The  third  is  liturgical,  indicating,  as  well  as  ancient  times  attribute  a  few  to  that 
for  example,  the  occasion  on  which  the  psalm  period ;  while  others  deny  that  any  were  written 
was  to  be  used.  The  fourth  indicates,  accord-  so  late.  The  chief  direct  argument' for  Macca- 
ing  to  the  usual  interpretation,  the  authorship  bean  psalms  is  that  some  harmonize  well  with 
of  the  psalms.  The  titles  indicating  authorship  the  historical  conditions  of  that  time,  an  argu' 
assign  one  psalm  (xc.)  to  Moses;  seventy-three  ment  which  is  perhaps  strongest  with  Ixxiv.  and 
to  David;  two  (Ixxii.  and  cxxvii.)  to  Solomon;  Ixxix.  Further,  the  circumstances  of  the  time 
twelve  to  Asaph;  eleven  to  the  sons  of  Korah;  were  naturally  such  as  to  stimulate  the  produc- 
one  (Ixxxviii.)  to  Hemar  the  Ezrachite;  and  fi on  ot  religious  poetry.  Some  general  considera- 
te (Ixxxix.)  to  Ethan  the  Ezrachite.  Thirty-  tions,  however,  are  unfavorable  to  a  belief  in 
(our  have  no  desiniaCion  of  authorship,  and  Maccabean  psalms.  None  are  mentioned  in  the 
ire  called  bv  the  Jews  •orphans.*  The  fifth  history  of  the  time.  Again,  it  is  probable  that  the 
class  gives  the  historical  occasion  of  the  com-  Old  Testament  books  had  already  been  collected 
dosition,  and  is  found  prefixed  to  thirteen  psalms,  aid  formed  into  the  threefold  division,  the  law, 
all  of  which  are  attributed  K>  David.  the  prophets,  and  tiie  writings,  in  the  time  ol 
Age  and  Value  of  Titits.—The  liturgical  titles  'he  Maceabeas.  It  is  rot  probable  that  many 
seem  to  have  been  added  after  the  exile,  while  new  productions  would  be  added  after  that 
the  indications  are  that  the  musical  directions  A™,  me  S^tuagint  translation  nf  the  psalms, 
we  pre-cxilic.  The  age  and  value  of  the  tklea  "  ""'  made  before  the  Maccabean  period,  prob- 
indiMting  authorship  are  much  disputed.  One  ''''T  Asia  from  a  time  only  a  few  years  after, 
view  is  that  they  are  in  every  case  histor-  ^d  the  Septuagint  translators  found  unintel- 
kally  accurate,  having  been  added  at  or  near  legible  the  musical  titles  of  some  psalms  often 
Bie  time  of  writing.  Another  is  that,  though  attributed  to  this  period,  such  as  Ix.  and  Ixxx.  It 
llwy  were  added  some  time  after  the  writing,  seems  improbable,  therefore,  that  any  psalms  are 
4ej  yet  rest  upon  tradition,  which  is  accurate  Maccabean, 

a  many  cases,  tjot  not  in  all.    A  third  view  is  Age  of  Diviiian  into  Books.-^  Each  of  the 

ihat  they  were  added  much  later,  and  represent  five  books  of  the  psalms  has   a  heading,  and 

dimply  the  conjecture   of  a   later   time,  being  each  of  the  first  four  haa  at  its  close  a  dox- 

fterefore  all,  or  nearly  all,  inaccurate.     It  is  to  ology,    namely,    Psalm    xJi.,    13;    Ixxii.,    18-19; 

be  noted   that   the   contents   of   the   particular  Ixxxix.,  52;  and  cvi.,  4&     All  these  doxologies 

psalms  are  in  some  cases  inconsistent  with  the  markedly  resemble  each  other,  and  have  no  con- 

dfsignations  of  aulhorshij).    But  in  many  cases  nection  with  the  psalms  to  which  they  are  at- 

tncre  is  no  such  inconsistency.     For  this  and  tached.    They  were  evidently  added  as  conclud- 

*"""■  reasons  the  second  view  above  indicated  ing  doxologies  to  the  books,  and  ar^i  not  a  part 

?'"ns  the  most  likely.    The  titles  of  occasion  are  of   the   individual   psalms.      It  is   probable   that 

I"  most  cases   inconsistent   with   the   contents.  Psalm  d.  was  intended  to  serve  a  similar  pur- 

JM  hence  are  probably  later  and  of  less  value,  pose  as  an  extended  concluding  doxology  for 

".  should  be  added  that  some  eminent  author-  the  last  book  and  for  the  whole  psalter  as  well, 

rats  have  thought  that  the  Hebrew  phrase  ren-  The  doxology  at  the  end  of  tlie  fourth  book 

hft    t  *^^  David,"   does  not  denote  authorship,  is     included     in      i      Chronicles     xvi.     36,     as 

™  ^hould  be  rendered  "telonging  to  David,'  in  a   part   of   a   longer   quotation.     This    indicates 

jmch   "David"  was  the  name  of  an  earlier  col-  the      existence     of     this      doxology,      and     so 

j?!'on   of  ^saims,  some  of  which  were  Davidic.  of  the  division  into  books,  at  the   time  of  the 

iras  vi^^  {5  possible,  but  less  natural  than  the  composition  of  Chronicles,   late   in   the   Persian 

^^t>ove  indicated.  period.    All  indications  suggest  that  each  book 

•JaiAdic  Psalms. —  How  many  psalms  David  was   compiled   separately,   so   that   this   division 

•™te,  is  a  question  on  which  there  is  much  dif-  existed   from  the   first. 

'wence  of  opinion.     The  old  view  was  that  he  O'w  of  Divine  Names.—  In  the  first,  fourth, 

T^«  the  seventy- three  attributed  to  him  by  the  and  fifth  books  the  divine  name  Yahw^  is  used 

u>K«,  and  aiao  the  thirty-four  that  are  anony-  almost  exclusively;  while  Elobim  greatly  pr^on- 
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derates  in  book  two.    In  the  first  part  of  book  not  highly  estceoMd  as  merely  external  acta, 

three,  Psalms  Ixxii.-Ixxxiii.,  Elohint  has  the  pref-  Obedience,    thankfulness,    conldtion    of    heart, 

erence,  while  the  reverse  is  true  of  the  latter  prayer,  are  considered  as  of  value  in  the  gi^t 

part  of  the  book,  Psalms  Ixxxiv^-lxxxix.     But  of  God  rather  than  sacrifice.    The  true  way  to 

no  clear  reason  appears  for  this  variation  in  forgiveness   is   through    repenUnce.     Although 

usage.  Jjany  psalms  are  national,  yet  in  the  relstwn  to 

Distribution  of  Davidic  Ptalms.—ln  book  God  the  importance  of  the  individual  is  em- 
one,  all  the  psalms  are  ascribed  to  David  except  phasized,  more  even  than  in  the  earlier  prophels. 
four,  which  are  anonymous ;  eighteen  are  as-  Teaching  eonctrning  the  Future  LAfe.—  Like 
cribed  to  David  in  book  two;  one  in  book  three;  o'ner  parts  of  the  Old  Testament,  the  general 
two  in  book  four;  and  fifteen  in  book  five.  teachin|  concerning  the  future  life  in  the  psalms 

ArrangemeHl  of  Pialmi.—  \t  is  probable  that  "  indefinite.     The  ehadowy  region  of  Sheol   is 

the  present  order  of  the  books  represents  the  fo""  ^"e  ""st  par'  'he  linut  of  expectation.    Yet 

chronological  order  of  their  compilation.     Many  "}^^.  ^''e  several  suggestions  of  a  future  condi- 

would   hold   that    all    were   compiled   after   the  ''."n  in  which  there  is  a  clear  separation  of  the 

exile.    It  seems  probable,  however,  that  the  first  righteous  and  wicked,  with  especial   emphasis 

book  was  compiled  before  the  exile;  books  two  "PO"   'ne   reward    of   the    righteous.      In   these 

and  three  soon  after  the  exile;  arid  books  four  Passages  it  is  taught  that  the  strength  of  the 

and  five  at  about  the  time  of  Ezra,  and  Nehe-  fellowship  with  God  in  the  heart  of  the  true  bc- 

miah.    Some  have  supposed  that  originally  there  ''ever  is  such  that  it  can  not  be  interrupted  by 

were  only  three  books,  the  second  and   third  death,  but  must  continue  in  the  future  Qfe. 

being  later  divided,  each  into  two  parts.     The  Btbltognphy.—  hinme.    'The    Psalms,    their 

evidence,    however,    seems    to    be    against    this  H'story,    Teachings,    and   Use'  ;    Cheyne,    'The 

view.    The  psalms  within  each  book  are  not  ar-  ^'^'^°\.  Psalms' ;  and  'The  Historical  Origin 

ranged  chronologically,  nor  in  such  a  way  as  to  f""   Religious   Ideas   of  the   Psalter';   Davison, 

give  a  regular  progress  of  thought.    The  prin-  P^f'">s       (in    Hastings'     Dictionary    of    the 

ciple  of  arrangement  seems  rather  to  have  been  f  !"'^' !  *'"i    The  Praises  of  Israel' ;  Delitzsch, 

to   put  together  psalms   which   had   similarities  A    Commentary    on    the    Book    of    Psalms*; 

with  each  other,  in  some  cases  the  same  author,  Forbes,  'Studies  in  the  Book  of  Psalms' j  Jen- 

in  others  a  similarity  of  thought,  but  more  often  "inRs   an^    Lowe,    'The    Psalms    with    Critical 

"  than  otherwise  some  external  resemblance,  such  Notes' ;    Kirkpatrick,    'The    Book    of    Psalms 

as  the  use  of  the  same  word  or  phrase.  Cm     Cambridge      Bible) ;      MacLaren,      'The 

Unity  of  Book.—  Uvay  of  the  psalms  are  the  Psalms'  (in  Expositor's  Bible) ;  Murray,  'Lec- 

expression  of  individual  feeling  and  aspiration;  tufes  on  the  Origin  and  Growth  of  the  Psalms*  ; 

some  have  in  mind  the  circumstances  or  history  P"""""*.    'The  Book  of  Psalms' ;   Robertson, 

of  the  nation ;  while  others  are  written  with  'The  Poetry  and  the  Religion  of  the  Psalms' ; 

csiKcial  reference  to  worship.    Yet  in  spite  of  ™}}P  f"*'  Cheyne,  'Psalms'    (in  Encyclopsedia 

this  varied  character  and  of  the  diversity  of  Biblica)  ;     Vincent,     'Gates     into    the     Psalm 

authorship  substantial  unity  in  thought  is  round  Country.'         George  Ricker  Berby,  Ph.D. 

throughout  the  whole  collection.  Professor    of    Semitic    Languages  'in    Colgate 

Teaching  concerning  God. —  The  amount  and  University. 

value  of  the  theological  teaching  of  the  book  of  n-.it_  .ii-.i.  .v    d     i     <  n    i 

Psalms  should  nM  be  undereUimated.     Yet  it  >i«r?'S;t     "fiin^L^^'' S*  T"'""' ^'"'■^ 

must  be  remembered  that  such  teaching  is  often  on^t,S '^t  ^^  fi«L^V,    "      ■   '^''^'^^ 

incidental,  in  harmony  with  the  usual  character  V^i^.':„l!^^  pSi^nLi.^  t  n'"'"^   S*    ** 

of  the  pMlms  as  lyrical  rather  than  didactic.  ft^h'C  Jh^  ^i^L'*^,^."^  °'- *^?'".'"°"  ?"y«"- 

In  the  teaching  con^^ming  God.  it  is  his  power  ^*^\  o^mu^ic    Ae  Hebrew  ^^"il'.^^K: 

that  is  most  strongly  emphasized.    The  greatness  Sf^la^rR^t^^"  L%"T^S.r"s^ 

and  in  the  creation  of  man  is  dep.cted  with  order  of  ntms  is  called  the  Psalter,  as  the  P»l- 

poetu:  fervor     Of  his  mowl  attributes,  justice  ter  contains  150  Psalms. 

receives  chief  emphasis.     This  is  presented   as  t>™._  t:  1.  -.--  ,  ■<     ^n 

the  ground  for  expecUtion  that  the  wicked  will  p^!^?"^-      ""i^V"'^* '"''^1^^^/"^"*  *■'• 

be   punished,  and  his  servants,   the  righteous,  f^'  !^  „^V«'^    '^",*    "l?"i'.fch    of    the    a6th 

avenged  and  rewarded.  ^^Zr^H  i''^'}^     He  is  first  heard  of  as 

Siessionic  Teaching- The  Messianic  teach-  IZ^tuJuf^^^^^'^^u^''^'^''^-}^'..'^'^^- 

ing  in  the  psalms  is  much  less  than  has  often  tw  „f  VvH^,   formed  an, alliance  with  (lygcs^ 

be?n  thougfiT   It  is   usually   indirect,  prophecy  ^"f   ?/.  ^T^'L  tiT  '/^f  r"""^'"   power. of 

concerning  a  present  king  containing  elements  P^'^f'yi  ^\    r     ^  °i  F^V^"'u"'^  •""J'"' 

Which  find  their  entire  fulfilment  oSly  in  the  S  tin^^    ''^''^ '^^^"' ''"'j'^if^  i''^^'=''"^" 

Messianic    king.      Such    prophecy    tells   of   the  f^  :*"»"%  ^"^  T'  """il^J'^l'^.,"^..";*^  ^^'^ 

world-wide  rule  of  the   Messiah      Similar  pre-  ^^h\  "-^^^0'"^  ^Y^  he  blockaded  Azotus 

dictions,   not   directly   Messianic,   are    foun<f  in  i„/J{?„°V  '"^^■''*^"-;''"^*'^  ""^y  S'u"^'?  .'"■'- 

some  of  the  later  psalms,  which  foretell  the  ""'"' J"  ,''t''=  ^^VT^  '^.    He  made  Phoemcia  a 

coming  of  Yahweh   to   punish   the   wicked   and  ^^^'^'  state,  and  devoted  much  attention  to  _  art 

bring  lalvation  to  the  oppressed  righteous.  This  *";,■  „     l^l  £.    ^'   f  *''"'""=  (or  enchorial) 

is  substantially  equivalent  to  the  day  of  Yahweh  ""i'^"!"^'''''  .^^'^^''^^  P^  Kreater  facility,  super- 

of  prophetic  expectation.  fu       t,  ■!  ^'"^^'\^^^  invented  during  his  reign. 

Teaching  concerning  Man's  Relation  to  God.  ""'"8''  "  "^"""t  ^  ascuh^A  to  h.s  initiative. 
—  The  teaching,  concerning   man's  relation  to  Pura,  psa'ra,  or  Ipsara  (Gr.  Psyra),  an 

God  is  substantially  the  same  in  the  psalms  as  island  of  Turkey,  in  the  Grecian  Archipelago, 

in  the  prophets.    Sacrifice  and  ritual  are  alluded  seven  miles  northwest  of  Scio;  about  five  and 

to  as  customary  and  important.    Yet  they  are  a  half  miles  in  length,  and  as  many  in  breadth. 
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It  consists  almost  entirely  of  a  rock,  thinly 
csovered  with  a  vegetable  mold.  At  one  time  it 
had  considerable  commerce,  and  a  population 
of  30,000. 

Psea'do-Udo'rian  Decretals.    See  Dicbk- 

Pscndolucieniia,  su"d6  -  IQ  -  s^'ml  -  a,  or 
Hodgkin's  Diaease,  a  disorder  of  the  lympha- 
tic glands  and  sometimes  an  affection  of  the 
spleen,  characterized  by  anxmia  and  progressive 
hyperplasia.  It  is  also  attended  by  secondary 
lymplutic  growth  variously  distributed  in  the 
body.  Leucocytosis  —  excess  of  white  corpus- 
cles  in  the  blood  —  which  accompanies  many 
blood  diseases,  is  not  present  in  pscudoluca:mia. 
See  Bloodl 

Psendomorph,  the  name  applied  to  a 
mineral  which  has  replaced  another,  or  which 
appears  in  crystal  forms  which  are  foreign  to  its 
original  formation.  Massive  varieties  of  min- 
erals are  more  subject  to  such  changes,  but  the 
action  is  trequentiy  more  difficult  to  trace.  There 
are  three  kinds:  Pseudomorphs,  epimorphs,  and 
paramorphs.    See  also  Mineealogy. 

Psen'donyin  (Fr.  pseudonyme,  from  Gk. 
pseudon^mos} .  A  name  adopted  by  an  author 
who  desires  to  remain  unknown,  or  assumed  for 
the  purpose  of  attracting  more  attention  at  first 
than  might  follow  from  the  use  of  the  author's 
own  name.  (See  Anonymous.)  Consult;  Bar- 
bier,  "Dictionnaire  des  Ouvrages  anonymes* 
(1873-9.  with  supplement  i88g)  ;  Halkett  and 
Lang,  'Dictionary  of  the  Anonymous  and  Pseu- 
donymous Literature  of  Great  Britain'  (i8S3-8) ; 
Cudiing,  'Initials  and  Pseudonyms*  (1885-8). 

Pseu'doKope,  in  optics,  an  instrument,  in- 
vented by  Wheatstone,  for  producing  an 
apparent  reversion  of  the  relief  of  an  object 
to  which  it  is  directed,  by  the  transposi- 
tion of  the  distances  of  the  points  which  com- 
pose it.  A  false  impression  is  thus  conveyed 
to  the  eye,  a  globe  becoming  apparently  concave 
and  a  hollow  body  assuming  a  convex  form. 
See  Ofhcs. 

PseudoBu'chia,  an  order  of  Crocodilia.  See 
Herfetolocy. 

PsUomeknc,  a  hard,  dull,  black  mineral, 
essentially  a  hydrous  manganese  manganate, 
but  part  of  the  manganese  usually  replaced  by 
barium.  It  occurs  abundantly  massive  or  in 
botryoidal  and  stalactitic  forms  in  Germany, 
England,  Arkansas,  and  many  other  localities. 
It  IS  one  of  the  commonest  ores  of  manganese. 

Psittad,  sIt'a-sT,  the  parrot  tribe,  a  family 
of  scansorial  birds,  comprising  over  300  species, 
of  which  the  genus  PtUtociis  is  the  type.     See 

Pskov.  psk6f,  or  Pleskov,  Russia,  (i) 
town,  capital  of  the  government,  on  the  right 
bank  of  the  Velikaya,  which  here  receives  the 
Pleskova,  16s  miles  south-south  west  of  Saint 
Petersburg.  It  is  walled,  flanked  with  towers, 
all  in  a  very  dilapidated  state,  as  are  also  many 
of  the  houses.  It  consists  of  the  Kremlin,  the 
Central  dty,  the  Great  city,  and  a  considerable 
suburb.     AH    the   private   houses   and   the    far 

¥ 'eater  part  of  the  public  edifices  are  of  wood. 
he  finest  buildings  are  in  the  Kremlin.  The 
principal  manufacture  is  Russian  leather;  and 
there  is  a  considerable  trade  in  hemp,  flax,  tal- 
low, hides,  etc.    Pskov  is  the  see  of  an  arch- 


bishop, and  possesses  a  theological  seminar} 
and  a  well-managed  hospital.  It  is  said  to  have 
been  founded  by  the  Princess  Olga  toward  the 
end  of  the  loth  century. 

(2)  A  government  of  Russia,  hounded  north 
by  Saint  Petersburg,  northeast  by  Novgorod, 
east  by  Tver,  southeast  by  Smolensk,  south  by 
Vitebsk,  west  by  Livonia;  area,  i?,o6g  square 
miles.  The  surface  toward  the  southeast  is 
traversed  by  the  Valdai  Hills,  but  sinks  gradu- 
ally down  near  the  centre,  having  only  a  gentle 
slope  toward  the  north  and  west.  The  soil  is 
throughout  of  poor  quality,  and  can  only  be 
made  to  yield  tolerable  crops  by  fertilization. 
Wheat  is  seldom  grown,  and  the  principal  crops 
are  oats  and  barley,  which  are  raised  in  con- 
siderable quantities,  so  as  to  leave  a  surplus 
for  export.  Forests  are  extensive;  but  the 
wood  is  not  of  the  best  quality.  The  only  other 
manufacture  of  importance  is  leather.  Pskov 
is  divided  into  eight  districts.  Pop.  about 
1 ,300.0311 

PsoriBna,  so-ri'a-sis,  chronic  akin  disease, 
allied  to  aiphus  and  lepra,  non-contagious  hot 
often  hereditary.  It  is  characterized  by  an  in- 
flammatory condition,  with  slightly  elevated 
patches,  dty  and  various  in  number,  size,  and 
shape,  to  which  grayish  scales  adhere.  These 
exfoliate,  to  be  repeatedly  renewed.  The  ex- 
tensor sides  of  the  extremities,  the  elbow^ 
knees,  trunk,  and  scalp,  become  first  affected, 
and  the  flexor  sides  of  the  limbs  are  afterward 
attacked.  Only  the  mucous  membranes  of  the 
body  are  exempt  from  this  disease,  the  cause  of 
which  is  little  understood,  and  which  requires 
for  treatment  competent  medical  skill. 

Psovie,  or  BoncL     See  Grsyhound. 


fication  of  the  human  soul.  In  a  version  of  her 
story  given  by  Apuleius  in  'The  Golden  Ass' 
she  is  the  daughter  of  a  king  and  far  outshines 
in  loveliness  her  two  elder  sisters.  Men  take 
her  for  Venus  herself  and  pay  her  the  homage 
due  to  the  goddess.  In  anger  Venus  directs 
Cupid  to  inspire  Psyche  with  love  for  some 
unworthy  wretch,  but  Cupid  himself  falls  in 
love  with  Psyche.  Meantime  her  father  con- 
sults the  oracle  of  Apollo  regarding  his  daugh- 
ter's marriage,  and  is  commanded  to  convey  her 
to  the  summit  of  a  mountain  and  there  leave 
her,  for  she  is  the  destined  bride  of  a  monster 
dragon  feared  by  gods  and  men.  Sorrowfully 
he  obeys,  but  when  Psyche  is  left  alone  she  is 
wafted  V  Zephyr  to  the  palace  of  Cupid  who 
visits  her  every  night  and  departs  unknown 
before  morning.  She  is  warned  by  her  lover 
never  to  seek  to  know  who  he  is,  and  no  break, 
would  have  occurred  to  her  happiness  had  she 
not  allowed  her  jealous  sisters  whom  she  ad- 
mitted to  her  confidence  to  half  persuade  her 
that  she  held  a  hideous  monster  in  her  arms. 
One  night  while  Cupid  slept  she  came  with  a 
lamp  to  see  him  and  in  her  astonishment  and 
joy  at  beholding  the  most  beautiful  of  the  gods 
she  lets  fall  a  drop  of  heated  oil  upon  his 
shoulder.  Cupid  awakes,  reproaches  Psyche  for 
her  suspicions,  and  leaves  her.  After  trying  in 
vain  to  drown  herself,  Psyche  wanders  from 
place  to  place  seeking  her  beloved  till  she  comes 
to  the  temple  of  Venus.  Having  Psyche  at  last 
in  her  oower  Venus  treats  her  as  a  slave  and 
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imposes  menial  tasks,  under  which  the  maid  lowing  tasks  were  severally  assigned  in  i88a; 
would  sink  but  for  secret  help  obtained  front  (i)  An  examination  of  the  nature  and  extent  of 
Cupid.  At  length  Venus  orders  Psyche  to  de-  any  influence  which  may  be  exerted  by  one 
scend  to  the  realm  of  shadows  and  bring  away  mind  upon  another,  apart  from  any  geneially 
Proserpine's  box  of  cosmetics.  She  succeeds  in  recognized  mode  of  perception.  (3)  The  study 
the  adventure,  but  on  opening  the  box  is  assailed  of  hypnosis,  trance,  clairvoyance  and  other  allied 
by  a  deadly  vapor  issuing  therefrom  and  per-  phenomena,  (^]  A  critical  revision  of  Reichen- 
ishes.  Cupid  now  reappears,  touches  her  with  bach's  researches  with  certain  organizations 
an  arrow  and  restores  her  to  life,  Venus  i»  called  'sensitive.'  (4)  An  investigation  into 
reconciled,  and  Jupiter  places  Psyche  among  the  apparitions  and  haunted  houses.  (5)  An  inquiry 
immortals.  Her  marriage  to  Cupid  is  celebrated  into  the  various  physical  phenomena  commonly 
with  great  festivities,  while  her  envious  sisters  called  spiritualistic ;  with  an  attempt  to  discover 
cast  themselves  from  a  precipice.  Consult  a  their  causes  and  general  laws.  (6)  The  collec- 
translation  of  Apuleius'  story  in  Walter  Pater's  tion  and  collation  of  existing  materials  bearing 
'Marius  the  Epicurean,'  and  poetical  versions  of  on  the  history  of  these  subjects.  In  brief,  the 
the  tale  in  Morris'  'Cupid  and  Psyche'  in  'The  work  of  the  committees  has  covered  the  sub- 
Earthly  Paradise';  and  Bridges,  'Eros  and  jects  of  telepathy,  hypnosis,  trance,  automatisms, 
■  Psyche.'  'magnetic  sensations,"  apparitions  and  •aplrit- 
Psychiatrr,  si-ki'a-tri,  the  study  and  treat-  "5"^*''^  manifestations."  Three  principal  meth- 
ment  of  mental  diseases.  The  psychiatrist  or  odshaye  been  employed  by  the  committees  and 
alienist,  whose  specialty  has  greatly  developed  by  mdividual  members  of  the  Society:  (l)  the 
in  recent  years,  must  needs  be  likewise  a  path-  examination  of  accumulated  evidence  and  of 
ologist  and  a  neurologist,  to  make  his  scientific  current  cases;  (2)  experimental  investiption, 
and  clinical  equipment  adequate  to  the  task  of  and  (3)  statistical  treatment  The  first  of  these 
dealing  with  the  various  conditions  and  symp-  methods  has  been  used  widely  in  the  Study  01 
toms  usually  present  in  the  patients  committed  apparitions  and  alleged  spiritualistic  phenomena 
to  his  skill.  No  clinical  work  is  more  delicate  — ghost-stories  have  been  collected  and  noted 
and  none  more  strictly  required  than  that  of  mediums  examined;  the  second,  in  hypnosis, 
the  practitioner  in  diis  branch  of  medical  science,  in  tests  of  Reichenbacli's  claims,  and  in  the  col- 
See  Inbanity.  lection  of  evidence  for  telepathy ;  and  the  third. 

Psychical  Hwearch.  In  its  technical  L^o^f  an^llinucinltrnnr  **""  "^"^^  'PP*"' 
sense  psychical  research  refers  to  objects  and  —,  1.  l.  ■  J  l  ,1. 
methods  of  investigation  employed  by  The  So-  ,  The  resu  ts  obtained  by  the  several  commit- 
ciety  of  Psychical  Research,  which  was  founded  ^ees  are  quite  unequal.  InvesUgat.ons  into  the 
in  England  in  1882.  The  function  of  this  soej-  "magnetic  sense,"  into  clairvoyance,  haunted 
ety  is  set  forth  in  the  following  announcement:  houses  and  the  grosser  physical  manifestations 
"It  has  been  widely  feh  that  the  present  is  an  of  "spirits"— that  is,  raps,  table -tipping,  slate- 
opportune  time  for  making  an  organized  and  writing,  levitation  and  *materLahzations»— have 
systematic  attempt  to  investigate  that  large  turned  out,  on  the  whole,  negatively.  Many  in- 
group  of  debatable  phenomena  designated  by  ?tanccs  of  fraud,  of  defective  observation  and  of 
such  terms  as  mesmeric,  psychical  and  spirit-  involuntary  deception  have  been  brought  to  lighL 
ualistic.  From  the  recorded  testimony  of  many  Hypnosis  and  allied  states  have  been  mvesti- 
corapetent  witnesses,  past  and  present,  including  gated,  not  so  much  for  their  own  sake  as  for 
observations  recently  made  by  scientific  men  of  the  study  of  telepathy  and  of  subconscious  states. 
eminence  in  various  countries,  there  appears  to  ^"e  work  of  the  Society  may  be  said  to  centre 
be,  amidst  much  illusion  and  deception,  an  im-  m  the  questions  of  tdepathy  and  the  existence  of 
portanl  body  of  remarkable  phenomena,  which  nund  independently  of  the  body.  In  order  to 
are  prima  facU  inexplicable  on  any  generally  secure  evidence  touchmg  both  these  matters  the 
recognized  hypothesis,  and  which,  if  incontest-  Society  for  Psychical  Research  instituted,  in  the 
ably  esublishcd,  would  be  of  the  highest  possi-  years  1889-92,  an  extensive  census  on  halhi- 
ble  value.  The  task  of  examining  such  residual  cinations.  Answers  to  the  number  of  I7>000 
phenomena  has  often  been  underUken  by  indi-  were  returned  to  the  following  question:  Have 
vidual  effort,  but  never  hitherto  by  a  scientilic  you  ever,  when  believing  yourself  to  be  corn- 
society  organized  on  a  sufficiently  broad  basis."  pletely  awake,  had  a  vivid  impression  of  s 
The  society's  membership  has  included  the  names  or  being  touched  by  a  living  being  or  inan 
of  Henry  Sidgwick  (the  .first  president),  A.  J,  object,  or  of  hearing  a  voice;  which  impression, 
Balfour,  W.  F.  Barrett,  Balfour  Stewart,  Ed-  so  far  as  you  could  discover,  was  not  due  to 
mund  Gumey,  Frederic  W,  H.  Myers,  Oliver  any  external  physical  cause?  About  one  tenth 
Lodge,  William  Crookes,  Lord  Rayleigh  and  (1684)  of  the  answers  were  affirmative,  and,  of 
Alfred  Russel  Wallace,  In  1884  an  American  this  number  80  were  "death-coincidences,  that 
Society  for  Psychical  Research  was  established  is,  cases  of  recognised  apparitions  occurring 
and  later  (l8go)  incorporated  with  the  British  within  twelve  hours  of  the  death  of  the  person 
society.  Similar  organizations  have  been  formed  represented,  the  death  being  unknown  to  the 
in  Germany  and  other  countries.  In  igo4  the  percipient  at  the  time."  The  committee  in 
combined  membership  of  the  British  and  Amer-  charge  of  the  ceniius  draws  the  conclusion  that 
ican  branches  exceeded  1.300  names.  The  rec-  "between  deaths  and  apparitions  of  the  dying 
ords  of  the  society  fill  more  than  twenty  volumes  person  a  connection  exists  which  is  not  due  to 
of  Proceedings  and  Journals.  Besides  these  offi-  chance  alone."  In  the  last  few  years,  the  Soci- 
cial  reports,  individual  members  have  published  ety  has  devoted  much  attention  to  the  study  of 
numerous  works  on  psychical  research.  The  in-  trance  states  as  produced  in  certain  persons 
vestigatioDS  of  the  Society  have  been  directed  called  "sensitives ,1*  This  study  is  said  to  fnmish 
by  six  principal  committees  to  whom  the  fol-  evidence  of  telepathy.    It  Is  considered,  tgr  some 
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mcmben  of  the  Society,  to  be  the  most  fruitful  the  experimenul  psychologist  is  busied,  we  nuy 

subject  for  further  investigation.  mention  some  of  Wundt's  early  apparatus  and 

The  achievements  of  psychical  research  arc  the  questions  which  he  hoped  to  solve  by  their 

difficult  to  estimate.     The  movement  has  un-  aid.     In  1861  Wiindt  devised  the  complication 

doubtedly  contributed  to  knowledge  of  the  facts  pendulum    (Fig.    i)    in   order   to   determine   the 

iuTestigated    and    the    conditions    under    which  behavior  of  attention  under  the  influence  of  two 

these  bets  arise.     It  has  also  performed  a  serv-  simultaneous  stimuli.     Suppose  tbat   I  am  sub- 

itx  to  mankind  in  its  critical  examination  both  jected,  at  one  and  the  same  time,  to  a  sight  and 

ibto  the  validity  of  human  testimony  and  into  a   sound.      Do    I   hear   and   see   together?      Do 

certain  unreliable  factors  in  the  motives  to  the  I     see     before     I     hear,     or     hear     before     I 

establishment  of  beUef.    Tbe  evidence  ofiered  for  see?         The    question    was    of    great    practical 

a  telepathic  agency  and  for  the  independent  ex-  importance,  since  it  was  involved  in  the  "eye 

istence  of  mind  apart   from   cerebral   functions  and   eaH*   method   then   in  vogue  for  a  certain 

is  considered  in  some  quarters  as  amounting  to  type  of  astronomical   observations.     Its  general 

proof;  in  others,  as  lending  probability  only  to  psychological   importance  is   obvious.     The  in- 

these  hypotheses ;   and,  by  many   educated   per-  strument,    now,     "consists    of    a     large    heavy 

sons,  as  entirely  lacking  in  cogency.     It  is  of  wooden  pendulum.     The  bulb  carries  a  pointer, 

importance  to  notice,  in  this  connection,  that  be-  which  as  the  pendulum  swings  passes  over  a 

lief  in  the  factual  basis  of  telepathy  —  that  is,  circular  scale.     Near  the  point  of  rotation  m 

in    the    influence   of    one    mind    upon    another  there  is  fixed  to  the  stem  a  horizontal  metal  bar 

where   no   physical   medium   has   yet   been   dis-  is.  _  A  movable  vertical  standard  h  has  attached 

covered  —  iloes  not  necessarily  imply  a  theory  re-  to  it  a  metal  spring,  also  in  the  horiiontal  line. 

garding  the  nature  of,  and  the  conditions  un-  The  spring  is  fixed  in  such  a  way  that  the  bar 

derlying,  such  influence.    Various  hypotheses  in-  u  in  passing  by  produces  a  short  single  click, 

tended  to  explain  the  facts  in  question  have  been  the  end  of  the  bar  and  the  point  of  the  spring 

offered,  but  no  one  of  them  has  as  yet  found  just  touching  each  other,  while  the  shock  is  so 

general  acceptance.  slight   that  the   course  of  the   heavy  pendulum 

Psychical  research,  in  so  far  as  it  examines  is    not    noticeably    aifected.      By    watching    the 

conscious  experience,  sustains  a  somewhat  inti-  course  of  the  pointer  attached  to  the  bulb  of  the 

mate  relation  to  psychology ;  although  it  is  more  pendulum,   while  the  upper  part  of  the  instru- 

dosely  allied  to  abnormal  than  to  general  psy-  ment   remains   concealed,   we   can   determine   at 

chology.    It  should  be  pointed  out,  however,  that  what  point  of  its  passage  to  or  fro  the  click 

its  aims,  and,  in  some  respects,  its  methods,  also,  of  the  spring  takes  place.     For  example,  if  the 

bring  it  into  closer  relation  to  certain  practical  pointer  appears  lo  be  at  e'  at  the  moment  of  the 

aspects  of  life  and  to  philosophy  than  to  psy-  sound,  the  bar  jj  will  be  in  the  position  ab,  and 

chology.  this  will  mean  that  the  passage  is  put  too  early. 

Consult:    Proceedings  of  the  Society  for  Psy-  If  the  pointer  seemed  to  be  at  e",  the  bar  would 

chical    Research;    Gnmey,    'Phantasms   of   the  be  in  the  position  cd,  and  this  would  mean  that 

Living'    (1886);    Myers,    'Human    Personahly  the  passage  was  put  too  late.    If  we  know  the 

and    Its    Survival    of    Bodily    Death'     (1903);  duration  and  amplitude  of  the  penduW  vibra- 

Parish,   'Hallucinations   and   Illusions'    (1807);  tion,  and  measure  the  angular  difference  between 

Podmorc,     ^Studies     in     Psychical     Research'  e'  or  e"  and  the  actual  point  at  which  the  bar 

(1897).  \   M  Bekixey  ^^  comes   in  contact  with  the  spring,  we  can 

Aisittani    Profetsor    of    Psychology.    Cornell  easily  calculate  the  interval  between  the  giving 

Umvertily.  "'  "*^  sound  and  its  apperception.'*    The  mstru- 

n .  ...  ('It        .L     /        \  ment  has  been  gradually  refined,  and  its  scope 

Psy'cluda,  a  family  of  moths  (q.v.).  extended,  until   it  now  has  the   form  shown  m 

Psychologiul     Apparatus.      The     object  Fig.  z. 
of  the  psychological   laboratory   is,  in  brief,  Another  of  Wundt's  early   experiments  was 

to  standardize   the  conditions  of  introspection  made  to  determine  the  rsr^e  of  consciousness 

(see    PsYCHOLOGv);   lo   make   it  possible   that  for  auditory  impressions.  X  hear  a  cumber  of 

psychological  observations  shall  be  taken  in  the  sini'Uar  sounds;  say,  of  metronome  strokes.  How 

most  favorable  circumstances,  so  tbat  they  may  large  a  group  can  I  keep  in  mind  at  once?    I 

be  repeated  (by  the  same  or  by  other  observers),  must  not  count;  for  that  would  mean  a  separate 

isolated  and  varied.     It  is  only  under  these  ex-  attention,    and    a    verbal    association,    to    everj' 

periraental  conditions  that  the  results  of  intro-  sound.      Suppose   tbat    a    group   of   20   strokes, 

spection    can    lay    claim    to    universal    validity,  marked  off  by  bell-tones,  is  followed  by  a  group 

The  single,  hap-hazard  observation,  made  under  of  21,  marked  off  in  the  same  way.      Do  the 

all  the  distractions  of  ordinary  life,  is  worth  as  two  groups  appear  the  same,  or  can  I  tell  that 

little  in  psychology  as  it  would  be  in  physics  or  they  are   of   different   lengths?     This   question 

physiology.     Hence  it  was  nothing  less  than  a  was  answered  by  Wundt  by  aid  of  the   instru- 

revolulion    in    psychology    when    W.    Wundt  ments  shown  in   Fig.  3.     The  metronome  M 

founded  in  1879,  at  Leipsic,  the  first  psycholog-  gave  the  series  of  sounds,  and  the  limits  of  the 

ical    laboratory    that    the    world    had    known,  series  were  indicated  by  the  bell  G.     Fig.  4 

Wundt's  example  was  quickly  followed  in  Amer-  shows  a  later  and   better  instrument,  for  the 

ica  by  G.  S.  Hall,  who  founded  a  laboratory  in  determination  of  the  range  of  consciousness  to 

1881  at  the  Johns  Hopkins  University.    At  tbe  visual  impressions. 

present  time,  all  the  more  important  seats  of  A  third  experiment  concerns  our  judgment 
learning  in  Germany  and  the  United  States  are  of  time  intervals.  A  wheel,  driven  by  ciock- 
equippcd  with  psychological  laboratories,  while  work,  carries  a  pointer  which  clicks  against  con- 
there  are  a  large  number  distributed  through  tact  strips  arranged  along  the  circumference, 
(he  other  civilized  countries  of  the  world.  The  instrument  is  shown  in  Fig.  5.    It  is  possi- 

To  give  an  Idea  of  the  problems  with  which  ble  to  give  two  clicks,  and  to  let  die  observer 
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arrest  the  clock  after  an  interval  which  eeems  an  illtistratioi)  of  the  demonstration  ^up,  we 
to  him  to  be  equal  to  the  interval  that  separates  may  cite  Wundt's  apparatus  for  negative  after- 
the  clicks;  or  to  sound  three  clicks,— two  con-  imaKCS  of  vision  (Fig.  9).  A  large  circle  of 
tinuous  intervals, — and  to  let  the  observer  judge  colored  glasa,  placed  directly  behind  a  ground 
of  the  equality  or  inequality  of  the  times  en-  glass  plate,  and  illuminated  by  a  powerful  lamp, 
closed  by  them;  or,  finally,  to  sound  four  clicks,  is  fixated  by  the  members  of  the  class  for  some 
—  two  intervals  with  a  pause  between, —  and  to  30  seconds.  At  the  end  of  this  time  a  screen  is 
see  how  the  observer's  judgment  of  equality  or  dropped  between  colored  glass  and  lamp.  The 
inequality  of  the  times  varies  with  variation  of  ground  glass  surface  then  appears,  as  a  light 
this  intervening  pause.  A  newer  and  more  gray ;  and  upon  this  gray  background  the  after- 
elaborate  instrument  is  shown  in  Fig.  6.  image  of  the  colored  stimulus  develops.  As  an 
A  fourth  experiment  known  as  the  "simple  illustration  of  the  second  group,  we  may  men- 
reaction  experiment,"  is  important  for  the  psycho-  tion  an  apparatus  for  the  determination  of  the 
logical  analysis  of  attention  and  action.  A  simple  minimtim  visibile  of  distance  (Fig.  10).  Two 
stimulus  (a  flash  of  light,  or  the  sound  of  a  1^11  black  points  appear  upon  a  white  cardboard  sur- 
falling  on  a  wooden  plate)  is  given  to  the  ot>-  face.  The  one  point  is  fixed :  it  is  painted  upon 
server,  and  he  replies  to  it  Iq'  making  some  the  back  surface  of  a  sheet  of  glass  which  cov- 
simple  movement,  which  has  been  determined  crs  the  cardboard.  The  other,  painted  upon 
beforehand.  Instruments  are  so  arranged  that  the  cardboard  background,  can  be  moved  to  or 
the  giving  of  the  stimulus  starts  an  electric  from  the  fixed  point  by  means  of  a  micrometer 
clock,  and  the  responsive  movement  stops  it:  screw  (reading  to  I-aoo  mm.)  placed  at  the  side 
so  Ihat  the  time  elapsing  between  stimulus  and  of  the  frame.  The  problem  is  to  determine  the 
answer  to  stimulus  can  be  exactly  measured.  It  least  separation  of  the  points  which  (under 
is  clear  that  the  "reaction*  experiment  repro-  given  conditions  of  experimentation)  can  still 
duces  for  us,  in  an  elementary  form,  the  con-  be  perceived  by  the  observer.  Finally,  as  an 
sciousness  of  voluntary  action.  We  see  or  hear  illustration  of  a  recent  research  instrument,  we 
something,  and  act  upon  it  Since  the  experi-  may  refer  to  the  drop-tachistoscope  for  range 
ment  can  be  repeated  as  often  as  necessary,  it  is  of  visual  attention  shown  in  Fig.  11  (see  Fig.  4). 
possible,  by  means  of  it,  to  subject  the  action  The  range  of  psychological  instruments  is 
consciousness  to  minute  and  refined  introspective  very  wide.  In  the  sphere  of  sensation,  we  have 
examination.  We  find,  further,  that  the  time  appatratus  for  work  on  color  mixture,  contrast, 
of  reaction  varies,  according  as  the  attention  is  adaptation,  after-images,  color  blindness,  and 
directed  predcmiinantly  to  the  stimulus  or  to  the  the  spatial  distribution  of  the  retinal  sensitivity; 
reaction  movement,  according  as  the  stimulus  for  work  on  tonal  fusion,  beats,  combination 
attended  to  is  to  be  apprehended  in  its  quali-  tones;  for  work  on  the  sensations  of  pressure, 
tative  or  intensive  character,  according  as  the  warmth  and  cold,  on  the  sensations  of  taste  and 
observer  is  fresh  or  fatigued,  etc  The  apparatus  smell,  and  on  the  organic  (muscular,  articular, 
employed  are  shown  in  Fig.  7.  The  falling  of  etc)  sensations.  In  the  sphere  of  affection,  we 
the  ball  upon  the  plate  in  F  starts  the  electric  have  instruments  which  register  exactly  the 
dock  H,  whose  unit  is  i-ioco  sec  Pressure  of  bodily  changes  that  accompany  change  in  the 
the  finger  upon  the  key  U  stops  the  clock;  this  affective  disposition  (pleasantness  and  un- 
pressure  constitutes  the  movement  of  reaction,  pleasantness) :  pulse  recorders  or  sphygmo- 
C  is  a  hammer,  whose  time  of  fall  is  constant;  graphs,  breathing  recorders  or  pneumogr^hs, 
it  serves  to  check  the  accurairjr  of  the  clock  volume  recorders  or  plethysmographs,  and 
(chronoscope).  The  other  instruments  figured  strength  recorders,  ergographs  asd  dynamo- 
are  subsidiary.  Fig.  8  shows  an  elaborate  ap-  graphs.  In  the  sphere  of  attention,  we  have 
paratus  for  giving  visual  stimuli  in  reaction  work,  instruments  for  measuring  the  duration  and  the 
The  reaction  experiment  may  be  adapted  to  range  or  span  of  the  attentive  state.  In  the 
more  complex  consciousnesses.  Thus  the  ob-  sphere  of  perception,  we  have,  for  example,  all 
server  may  be  told  that  he  will  hear  either  a  sorts  of  instruments  for  the  analysis  and  synthe- 
Qoise  or  a  tone;  he  is  not  to  move  until  he  is  sis  of  visual  space  perception;  among  them  the 
sure  of  the  stimulus  given  (discrimination  re-  familiar  stereoscope,  and  its  converse,  the  pseudo- 
action).  Or  he  may  be  told  that  he  will  hear  scope;  instruments  for  the  measureipent  of  the 
either  a  noise  or  a  tone,  and  that  he  is  to  react  various  types  of  optical  illusion,  and  so  on. 
to  noise  with  the  right  and  to  tone  with  the  left  Memory  and  association  have  a  whole  labor- 
hand  (choice  reaction).  Or  again,  the  stimulus  atory  of  apparatus  of  their  own:  one  of  these, 
may  be  a  spoken  word,  to  which  the  observer  which  exposes  at  regular  intervals  a  series  of 
reacts  by  speaking  a  second  word  which  he  has  words  or  syllables  to  be  memorized,  is  shown 
associated   to   the   stimulus.      Instruments   have  in  Fig.  13. 

been  devised  which  meet  the  requirements  of  It  should  be  clear,  even  from  this  hasty  and 
these  and  of  many  other  variations  of  the  ex-  imperfect  survey,  that  the  arrangement  and  fur- 
perimental  procedure.  nishing  of  a  modem  psychological  laboratory  is 
The  four  experiments  thus  far  discussed  are  a  very  complicated  matter.  There  must  be  a 
typical  of  the  problems  with  which  experimental  large  lecture  room,  fitted  with  all  conveniences 
psychology  set  out  In  a  well-equipped  modem  for  desk  demonstrations  and  class  experiments, 
laboratory,  the  apparatus  fall  into  three  main  There  must  be  a  dark  room,  for  work  in  psy- 
groups :  demonstration  instruments,  with  which  chological  optics,  and  an  absolutely  quiet  room, 
experiments  may  be  performed  upon  the  lee-  for  work  in  psychological  acoustics.  There 
turer's  desk;  class  instruments,  which  are  put  should  be  a  Special  room,  specially  ventilated, 
into  the  hands  of  undergraduate  students  for  for  work  on  olfactory  sensation  and  perception- 
training  and  drill-work ;  and  research  instru-  There  must  be  a  series  of  fairly  large  and  well 
ments,  the  materials  of  investigation  by  grad-  lighted  rooms  for  the  group  work  of  under- 
oate  students  and  by  the  instructing  staff.     As  graduate  students.    There  must  be  a  series  of 


Google 


PSYCHOLOGICAL  APPARATUS. 


For  explanation  ape  article. 


dbyGoo<^le 


dbyGoo<^le 


PSYCHOLOGY 

sire,  etc.    Lastly,  we  may  notice,  after  a  litHe    different  levels.    The  processe*  Attended  t 

scrutiny,  that  these  processes  in  their  turn  are,    more  clear  and  distinct,  sometimes  arc  stronger 

II. .1..     .-.   _-.    _: 1-     I... j_   ..^   qI  .   ,      .   ,  


literally,  concrete:  not  aimple,  but  made  up  of  and  last  longer  than  their  fellows;  tbe  processes 

simpler  dements.    My  idea  of   retaliation,   for  attended-from  are  depressed,  checked,  obscured. 

instance,  is  an  idea  of  something  that  would  In  inattention,  all  the  processes  rim  at  th«  same 

take  tune  for  its  fulfilmeni,  of  something  that  low  level. 

would  nan  its  course  in  stages  or  phases.  And  Analysis,  then,  the  first  part  of  the  problem 
It  IS  more  than  probable  that  each  one  of  the  of  psychology,  leaves  us  with  the  two  de- 
stages  would,  under  accurate  observation,  turn  mentary  processes,  sensation  and  affection,  and 
out  to  be  a  concretion  and  not  an  elementary  ^th  the  elementary  states  of  attention  and  fnM- 
process.  ,  ,  .  tention.  The  psychologist  is  next  requifed  to 
Now  this  work  of  analysis,  which  we  have  bring  the  results  of  his  analysis  together,  to 
BO  far  pursued  without  the  aid  of  any  technical  jnake  a  synthesis,  to  formulate  laws  of  the  con- 
method,  cmistitutes  the  first  part  of  the  real  nectbn  of  the  elements.  The  synthesis  is  tested, 
problem  of  psychology.  The  psychologist  is  at  every  step,  by  appeal  to  introspection,  that  is 
called  upon,  first  of  all,  to  determme  the  number  to  the  actnal  facts  of  mental  experience.  If  the 
and  nature  of  the  mental  elements.  Mind,  like  analysis  has  been  faulty,  the  reeonstructicm  will 
all  jrther  organiMtions,— like  the  natural  world  be  faulty,  will  not  square  with  the  facts;  the 
Itself,— IS  built  up  from  certam  irreducible  ele-  method  thus  becomes  its  own  test  of  truth, 
ments;  and  if  we  are  properljr  to  understand  it.  Proceeding  in  this  way,  peychdogy  is  able  to 
we  must  catalogue  and  describe  its  elementary  rise  to  laws  or  uniformities ;  it  states  the  taw* 
P^'^^»^P^^^o«'*^  ?«  nowadays  fairly  of  color  mixture,  the  hws  of  affective  sequence 
well  agreed  that  the  mental  alonents  are  of  two  ^^d  composition,  the  limits  of  the  grasp  and 
kinds  or  classes:  sensations  (blue,  cold,  sour,  duration  of  attention.  Proceeding  stSi  further 
the  tone  C,  the  sensations  of  pressure  on  the  ^^  the  same  road,  it  states  tl5  laws  of  tiie 
akin,  of  muscular  contraction,  of  smell,  Mt),  the  assoSation  of  ideas,  or  of  the  expression  of  the 
ummate  constituents  of  the  mtel  ectual  hfe,  and  emotions.  In  timCh  becomes  quantitative,  and 
affections  (pleasant  unpleasant),  the  ultimate  ^^^  numerical  foVmute  for  the  intensity  of  a 
constituems  of  the  life  of  feeling  and  wnolion.  'oj^r  contrast  or  the  trustworthiness  of  mem- 
There  B  no  simple  pirKess  underlying  the  voii-  i„  ^^.  „  ^^.  -^  j^  ,j^  fallowing  the 
tional  life;  all  acts  of  will,  all  resoluttons  and  .„l__i.  „*  ?i,.  „i_L„  „*  ~U,,™  «f~..T..:^~ 
-.h„;— .  .,1  ^„A f Lti 1  =«_-!«_  example  of  the  sciences  of  nature,  organiamg 
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choices,  are  made  up  of  sensations  and  affect  ona  „_  j  .„«.„,,»),„„  it,  „.,•....;. t 

in  conTunction.     On  the  other  hand,  mind  is  not  and_syatematizmp  its  matenal. 
adequately  described  as  a  resultant  or  derivative 

of  the  two  elements.     It  is  true  that  ewery  coo-    „,„„ij  v     ,  „.„i      ,)„,,„;„,;„.      '^  .  "    ,"" 

sciousness,  in  the  last  resort,  is  compounSed  of  "™  If^A  '"VT'^  IV,^,!^  i.^.  S.  llfi^J^ 
•o  many  s^sisations  and  a  certain  affertlon.  But  ^°^,  J"™*^^'  .^*JL™"*T  "**>":'*  «^^.^"  ^° 
we  find  that  the  elementary  processes  of  a  con-  «^'^"'  i"  Phenomena,  to  give  the  conditions 
sdousness  may  differ,  not  only  in  degree  or  in-  ""^'^.'^  *''"*^*'  *hey  occur  or  appear.  And  at  A» 
tenaity  (as  strong  and  weak,  loud  Zid  faint),  5°'"*  «-=  come  npon  one  of  those  fheorcbcal  drf- 
bat  ^  in  cleamesj  or  distinctness.  So  we  may  'erences  of  which  we  spoke  above.  What  are 
■peak  of  a  "state*  of  CMisciousness,  very  much  the  conditions  of  a  mental  Process?  Some  psy- 
as  we  speak  of  the  state  of  tbe  roads,  or  of  the  chologists  affirm  Wiat,  as  the  rnind  is  always 
weather,  or  of  a  man's  affairs.  We  Hieak  always  '<'""*'  together  with  a  Itvmg  body,  so  it  is 
in  terms  of  the  same  material:  in  terms  of  the  always  conditioned  upon  physiological  processes; 
Toad-bed,  of  rain  and  shine,  of  capital  and  in-  a  mental  formation  or  concretion  is  to  be 
terest  Ui  the  case  of  consciousness,  we  speak  explained  by  reference  to  the  borf.y  condition 
always  in  terms  of  the  ultimate  elemeots,  sen-  '"^t  underlies  it.  Others,  again,  make  appeal  to 
tatio&&  and  aSecticxis.  Only,  as  the  road  may  be  unconscious  or  subliminal  mental  processes, 
firm  or  muddy,  the  weather  clear  or  threatening,  which  aoe  the  condition  of  our  conscious  experi- 
the  financial  outlook  good  or  bad,  so  may  the  ence,  of  the  supralimmal  mind.  And  yet  others 
processes  in  consciousness  be  clear  or  obscure,  would  explain  mind  by  mind,  deriving  mental 
distinct  or  indistinct,  powerful  and  insistent  or  process  from  mental  process  by  a  principle  of 
ineffective,  overshadowed  by  rival  processes.  It  mental  causality.  We  cannot  decide  between 
is  worth  noting  that  modem  psycliology  thus  these  suggestions ;  limits  of  space  forbid  its  even 
finds  a  use  for  tbe  phrase  'state  of  consciousness*  to  give  an  adequate  aeeount  of  them.  It  may  be 
which  is  altogether  different  from  its  use  in  the  said,  however,  that  the  second  is  the  least  satis- 
older  psycholoEy.  When  consciousness  was  factory  of  the  three,  while  controversy  is  keenly 
identified  with  tlie  "I,'  the  phenomena  that  we  concerned  about  the  other  two.  The  experf- 
now  call  processes  of  consciousness  were  natur-  mental  psychologists  tend,  perhaps,  rather 
ally  identified  with  the  'slates'  or  "manitesta-  toward  the  first  than  the  last. 
tions"  of  the  active  principle;  and  even  to-day.  The  Method  of  Psychology. — The  special 
in  pi^ular  writing,  the  pnrase  "states  of  con-  method  of  psychology  is  experimental  mtro- 
sciousness*  is  oftentimes  employed  with  the  spection.  Two  qnestions  arise  with  regard  to 
meaning  of  "conscious  processes."  Such  confu-  it.  Is  introspective  obseivation  ever  really 
sion  ot  languiM  can  only  minister  to  confusion  valid?  And  is  the  experimental  method  ade- 
of  thought  The  processes,  the  materials  of  quate  to  the  whole  mind,  or  only  to  its  simider 
consciousness,  ate  one  thin£ ;  the  state  or  con-  processes  ? 

dition  in  which  the  materials  are  presented  is  It  has  been  cAjected  that  introspection  can 

another.  never  yield  valid  results,  for  the  simple  reason 

The  most  important  states  of  consciousness,  that  it  interferes  with  the  course  of  conscions- 

in  tbe  normal  life,  are  those  of  attention  and  in-  ness.    If  consciousness  is  made  up  of  mental 

attention.    In  attention,  the  processes  that  make  processes,  then  introspection  itseH  is  a  process 

1   their   course   at   two  or  a  group  of  processes.    Hence,  whenever  I  set 
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out  to  observe  a  given  complex,  I  introduce  into  psychology  seeks  to  trace  the  growth  of  mind 
consciousness  (by  the  mere  fact  of  observation)  from  its  first  beginninas,  and  to  explain  the 
another  complex,  which  must  clash  with  the  present  in  the  light  ot  mental  history.  It  is 
object  of  my  observation,  But  that  is  a  poor  needless  to  say  that  the  two  psychologies  over- 
Siethad  which  interferes  with  the  very  thing  lap  at  many  points.  Analysis  can  seldom  De 
which  it  purports  to  examine  and  describe !  completed,  except  by  help  of  genetic  considera- 
Tbe  abjection  is  usually  met  by  the  rule  that  tions;  and  the  study  of  psychogenesis  implies, 
one  must  wait  to  observe  a  mental  process  on  its  side,  an  analytical  knowledge  of  tlie  de- 
until  after  it  has  completed  its  passage;  that  veloped  mind.  Genetic  psychology  is  also 
introspective  examination  must  always  be  a  post  termed  comparative  psychology,  and  has  various 
ntcrtetn  examinalioa  On  this  rule,  every  intro-  subdivisions :  animal  psychology,  child  psychol- 
specCion  would  involve  memory,  and  be  subject  ogy,  the  psychology  of  adolescence,  etc. 
to  the  errors  to  which  memory  is  subject;  We  may  distingiush,  secondly,  between  quali- 
tbough  the  memory  is  in  play  so  soon  after  tative  and  quantitative  standpoints  within  psy- 
tbe  event  to  be  remembered  that  these  errors  chology.  Suppose,  for  example,  that  I  am 
may  be  considered  minimal.  In  reality,  both  interested  to  determine  the  least  difEerence  be- 
the  objection  and  its  answer  seem  to  beg  the  twcen  two  weights  that  can  be  perceived  by 
question  of  what  introspeclion  is.  What  the  the  lifting  hand.  The  numerical  result  tbat  I 
psychologist  docs^  when  he  introspects,  is  to  obtain  is  a  quantitative  result  in  analytical  psy- 
experience  attentively,  to  live  attentively,  the  chology.  If,  however,  I  attempt  to  trace  out  the 
process  under  invest i|;ation,  and  to  make  a  various  conscious  factors  that  contribute  to  my 
report  about  his  experience  m  words.  No  new  judgment  of  difference  or  no-difference, —  fac- 
vcocess  is  introduced  into  consciousness,  tors  of  expectation,  of  habit,  of  fatigue,  of 
Whether  the  words  that  describe  the  experience  attention,  that  may  affect  the  judgment;  factors 
are  uttered  as  the  process  runs  its  course,  or  of  attentive  comparison,  of  association,  of  first 
are  pronounced  after  it  is  over,  will  depend  impression,  of  effort  or  ease,  that  may  directly 
Upon  the  circumstances  of  observation  and  prompt  the  judgment, —  then  I  am  performing 
Upon  the  psychologist's  ability  and  training :  no  a  qualitative  experiment.  The  two  sorts  of  re- 
■ingle  rule  can  be  laid  down  in  the  matter.  As  suit  should  always  go  side  by  side,  and  should 
thus  understood,  there  can  be  no  question  but  (in  a  perfect  psychology)  run  ^Lactly  parallel, 
that  introspection  is  a  valid  form  of  scientific  — a  nuriKricaJ  statement  accompanying  the  in- 
observation.  And  even  apart  from  this  theo-  troduetion  of  every  qttalitative  terra.  Both  are 
retical  justification,  introspection  is  justified  by  indispensable  to  complete  knowledge.  Genetic 
its  results.  psychology  is,  at  present,  almost  entirely  qiiali- 

The  second  question,  that  of  the  scope  of  tative,  and  will  probably  remain  so  for  a  con- 
experiment  in  psychology,  has  been  much  dis-  siderable  period.  It  is  but  the  other  day  that 
cussed,  and  with  very  different  results.  If  we  statistical  methods  were  introduced  into  the 
face  it  in  the  light  of  history,  it  seems  to  answer  study  of  organic  evoltition. 

itself.  Psycholt^ists  were  told,  at  first,  that  We  may  distinguish,  once  more,  between 
they  could  not  push  the  borders  of  experiment  psychology  as  a  science  of  mental  function  and 
beyond  sensation.  But  they  invaded  the  spheres  psychology  as  a  science  of  mental  structure, 
of  affection  and  attention.  They  were  then  told  The  difference  is  very  much  like  that  which 
that  experiment  was  adequate  only  to  the  obtains  between  anatomy  and  physiology.  Strtic- 
simplest  states  and  processes  of  mind.  But  they  tnral  psychology  seeks  to  discover  what  con- 
experimented  upon  perception  and  idea,  upon  sciousness  is  composed  of,  when  the  organism 
association  and  memory  and  imagination.  They  is  functioning  in  a  certain  way.  I  remember,  or 
were  told,  again,  that  experiment  could  never  I  recognize,  or  I  imagine.  .  What,  then;  are  the 
attain  to  the  purely  intellectual,  or  indeed  to  constituent  processes  of  the  memory  conscions- 
any  of  the  higher  aspects  of  the  human  mind,  ness?  What  is  my  mind  made  up  of,  when  I 
But  they  made  experiments  upon  judgment  and  am  recognizing?  What  actually  takes  place, 
reasoning,  and  upon  the  (esthetic  consciousness,  mentally,  when  I  imagine?  Many  interesting 
It  is  true  that  these  latter  experiments  are  few  facts  have  been  brought  to  light  by  structural 
and  scattered,  and  that  whole  consciousnesses  psychology.  Thus  it  has  been  shown  that,  when 
still  await  experimental  investi^tion.  But  there  we  recogniie  an  object,  we  ordinarily  do  so,  not 
seems  to  be  no  doubt  that,  in  principle,  the  entire  by  way  of  a  comfiiirison  of  the  perceived  thing 
realm  of  mind  is  susceptible  to  experiment,  with  its  memory  image,  but  simply  by  way  of 
With  a  method  thus  justified,  it  can  only  be  a  a  diffused  "feeling  of  familiarity,'  consisting 
matter  of  time  for  psycholt^y  to  establish  her-  essentially  of  those  organic  (internal)  sensations 
Mlf  as  securely  as  pnysics  or  physiology.  which  enter  into  the  bodily  attitude  of  relief  or 

The  Various  Departments  of  Piychoiogy. —  freedom    from   tension.    Functional   psychology 

Many  attempts  have  been  made  to  classify  the  seeks,    in    its   turn,   to   classify   and   derive   the 

different  departments  ot  psychology  in  accord-  functions   of  consciousness,   the   uses   to   which 

ance    with    some    logical    plan,      .^s    no    such  mind  is  put   in   the  service  of   the   organism, 

classification  has  received  general  acceptance,  we  Thus  it  may  reduce  the  root- functions  of  mind 

may  ourselves  abandon  the  attempt  to  be  logical,  to  those  of  cognition  and  interest,  and  trace  the 

and  simply  pass   in   brief   review   the  most  im-  differentiation    of   the    former   into    discrimina- 

portant  branches  of  psychology  that  exist  at  the  tion,   integration,   comparison,   etc.,  and  that   of 

present  time.  Ihe_  latter  into  the  manifold  modes  of  conative 

We    may    distinguish,    at    the     outset,    an  (will)  and  emotive  consciousness, 
analytical  from  a  genetic  psychology.     Defining  All   these  psychologies  are,   in  one  sense  of 

roughly,  we  may  say  that  analytical  psychology  the  term,  individual  psychologies;  they  discuss 

takes  the  human  mind  as  it   is,  and  aims  to  the  composition  or  genesis  of  a  single,  typical 

distribute  its  elements  and  laws,  while   genetic  mind.    There  is,  however,  a  specific,  individual. 
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or  €lifferential  psychology,  whose  problem  it  is  of  philosophy;  but  it  is  a  question  that  still 
io  trace  the  correlation  between  the  processes  or  awaits  its  answer.  Psychology  catinot  avoid  it; 
fuitctions  characteristic  of  a  certain  type  of  and  we  may  therefore  give  here  a  brief  indica- 
mind,  and  to  compare  this  with  other  minds  of    tion   of  current  views. 

different  types.     Thus  it  is  a  fact  of  individual  The  two   rival   theories  now  most   in  vogue 

psychology,  in  this  sense,  that  some  minds  de-  among  systematic  psychologists  are  those  of 
pend  mainly  upon  visual,  others  again  upon  psychophysical  parallelism  and  of  interaction, 
auditory,  and  still  others  upon  kin^Bthetic  The  former  declares  that  mental  and  bodily 
(motor)  images  in  the  processes  of  memory,  processes  run  side  by  side,  without  mutual  influ- 
itnaRination.  and  thought.  Over  against  individ-  ence  or  interference.  Every  mental  process  is 
ual  psychology,  in  this  meaning  of  the  word,  paralleled  by  a  nervous  process.  But  the  ner- 
stands  natiotul  or  racial  psychology,  which  at-  vous  processes  are  Vitiks  m  the  unbroken  chain 
tempts  to  discover  the  forms  of  thought  and  of  physical  causation;  and  this  is  complete  in 
feelins  characteristic  of  the  common  mind  of  itself.  Mind  is  wholly  unable  to  work  changes 
a   people.  in  matter.     The  latter  theory  afGrms,  on  the  con- 

This  common  mind  is,  indeed,  a  fertile  field  tfary,  that  mental  process  influence,-:  and  is  in 
for  psychological  cultivation.  TTie  mind  of  a  turn  influenced  by  bodily  process ;  our  grief 
people  is,  from  one  point  of  view,  nothing  more  makes  us  cry,  our  idea  that  it  is  late  makes  us 
than  the  aggre^te  of  the  minds  of  the  ind»-  run  to  catch  a  train,  as  truly  as  our  fit  of  indi- 
viduals composing  the  people.  There  are  no  gestion  makes  us  gloomy,  or  a  cold  in  the  head 
new   processes   in   the   common   mind :   common    makes  us  stupid. 

mental  processes  are  impossibilities.  From  an-  Common  sense  is,  naturally  enough,  on  the 
other  point  of  view,  however,  the  common  mind  side  of  interaction.  Nevertheless,  the  theory 
offers  a  distinct  problem  to  psychology.  The  presents  grave  difficulties.  We  must  either 
mental  productions  of  men  in  society  differ  irosa  admit  that  mind  is  a  special  mode  of  energy, 
the  mental  productions  of  the  individual.  No  capable  of  give-and-take  with  the  various  forms 
single  man  would  ever  have  invented  language  of  energy  familiar  to  us  in  the  natural  world; 
in  order  to  talk  with  himself;  langu^e  is  a  or  we  must  assume  that  the  mind  can,  without 
product  of  the  common  mind  One  mind  may  expenditure  of  energy,  deflect  the  course  of 
take  on  a  habit ;  it  requires  at  least  two  to  make  phj^ical  molecules.  Parallelism,  while  it  sins 
a  law  or  a  custom.  These  products  of  the  com-  against  common  sense  by  making  mind  causally 
mon  mind  —  mythology,  and  religious  observ-  inefficient,  epiphenomenal,  has  at  least  the  ad- 
ances,  language,  law,  and  custom  —  are  treated  vantage  that  it  leaves  the  order  of  the  natural 
by  social  psycholop-,  which  approaches  them  by  universe  Intact.  It  lias,  indeed,  further  advan- 
atialytic,  comparative,  and  genetic  methods,  and  tages.  It  has  proved  to  be  an  admirable  work- 
seeks  to  explain  them  in  part  from  the  nature  ing  hypothesis  for  scientific  psychology;  and  it 
of  the  individual  mind,  in  part  from  the  cir-  is  a  purely  empirical  and  non-committal  state- 
cumstances  in  which  man,  as  a  social  being,  ment  of  the  relationship  of  mind  and  body, —  a 
has  at  various  epochs  of  his  history  been  placed,  statement  that  may  be  reconciled  with  diverse 
I-astly,  we  may  contrast  normal  with  ab-  forins  of  philosophical  belief.  It  leads,  perhaps, 
normal  psychology.  This  deals  with  such  tran-  most  directly  to  the  philosophical  doctrine  of  pan- 
sitory  abnormalities  as  sleep  and  hypnosis,  or  psychism,  according  to  which  consciousness  is 
with  the  chronic  derangements  of  insanity.  In  the  reality  and  the  concomitant,  brain-process  a 
every  case,  the  key  to  the  abnormal  mind  is  to  phenomenal  symbol  of  this  reality.  This  doc- 
be  found  in  the  status  of  attention.  In  dreams,  trine  serves  to  reconcile  the  con^ct  between 
we  have  a  limited  and  irregular  distribution  of  parallelism  and  interaction  ism,  seeing  that  it 
attention;  in  hypnosis,  an  exaggerated  passive  guarantees  the  efficiency  of  mind  while  it  insists 
attention,  with  its  accompanying  suggestibility,  upon  the  parallel  relation  of  mind  and  body.  It 
And  we  have  misdirection,  inertia  and,  decay  of  may  be  noted  that  Gitstav  Theodor  Feclincr 
attention  variously  exhibited  in  the  various  ( iBol-S?) ,  the  father  and  founder  of  experimental 
forms  of  mental  disorder.  psychology,  combined  an  acceptance  of  psycho- 

Here  our  list  of  the  principal  departments  of    physical    parallelism,   as   a    working   hypothesis 
psychology  may  come  to  an  end.*     All  through,     for  the  laboratory,  with  a  belief  in  panpsychism 
mtrospection  is  the  special  psychological  method,    ss  the  only  tenable  metaphysics. 
and    the    dictum    of    introspection    is    the    final  The  Ri^lation  of  Psychology  to  Other  Sciences 

appeal.  Animals  and  infants  and  the  insane  f"^ ,  'o  Philosophy. —  Psychology  comes  into 
cannot,  of  course,  be  called  upon  to  introspect,  manifold  relation  with  the  natural  sciences.  As 
Nor,  for  that  matter,  can  a  ^common"  mind,  a  quanliiative  science,  it  requires  the  aid  of 
But  we  obseri'e  the  conduct  of  children  and  mathematics ;  as  an  experimental  science,  it  re- 
animals,  and  interpret  it  in  the  light  of  our  own  quires  the  aid  of  physics.  In  all  its  forms,  it 
adult  introspections;  we  search  for  parallels  to  presupposes  a  knowledge  of  the  physiology  of 
the  abnormal  in  our  own  normal  conscious-  swise-or^ans  and  nervous  system ;  if  it  seek  its 
nesses  ;  and  we  base  our  study  of  social  psy-  explanations  in  physiology,  this  knowledge  must 
chology  upon  the  laws  of  the  individual  mind.  be  accurate  and  detailed.  Insanity  can  be  under- 
Mi'nd  and  Body. —  The  question  of  the  rela-  stood  only  in  the  light  of  pathological  histology; 
tion  of  mind  to  body  is  an  old  one  in  the  history    comparative  psychology  rests  upon  comparative 

anatomy  and  comparative  physiology. 

■  "  Experimcnttl  piychology  "  j.  .impN  p.ycholoBy  .  ^°''  '^  *il*  ^elalion  less  close  with  the  'mental 
■ppronchrd  by  the  «|icrimeiiul  Dictbod;  ii  ii  not  ■  sciences."  Social  psychology  COmes  into  contact 
special  br»nc&  of  piychology.  " Phyiiolosical  piydhol.  with  anthropology  and  ethnology;  with  political 
Si;erh;;!™'tJ'  '^ch^gr"  »»«^^'  ^  I^^TXri™  l""^*"^  ""i*  so^'olo«y;  with  philology;  with  the 
tnm,  aorerine  (baides  iiperimenUl  percholosy)  «  history  of  art.  religion,  law,— the  history  of 
portioQ  of  Ju  pby»iolofy  of  the  central  nervoui  g/siem.     Civilization  at  large.     It   is,   indeed,   hardly  too 
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much  to  claim  for  psychobg]'  the  central  posi-  Pay"choph7a'icB.    By  some  this  science  is 

tion    in    the    classification    of    the    scienccB:    a  regarded  as  synonyrnous  with  physiologial  psy- 

position  that  connects  it  equallr  with  the  scienoes  cholt^y ;   by  oAers,  as  dealing  particulaiir  with 

of  nature,  on  the  one  hand,  and  the  sciences  of  the  phenomena  which  bring  out  the  relation  of 

the  productions  of  the  human  mind  on  the  other,  sensations  to  physical  stimuli.     In  this  character 

The  relation  of  psychology  to  philosc^hy  is  it  deals  with  the  study  of  Fechner"*  and  Weber's 

less  easily  defined.    Until  very  recently,  psychol-  lawis  as  a  separate  department  of  psychological 

ogy  was  not  a  science  at  alt,  but  a  branch  of  science.      Psychophysics   deals   particularly   with 

philosophy.       Now    that     her    independence    is  the  measurements  of  intensity  of  sensations,  and 

established,   psychology   naturally   tends   to   em-  endeavors  to  establish  general  laws  regarding  the 

Shasiie  the  breach  between  herself  and  the  phi-  phenomena.  Consult:  Wundt,  'Physiologische 
jsophieal  disciplines.  Philosophy,  on  the  other  Psychologies ;  Baldwin,  'Dictionary  of  Phi- 
hand,   unwilling  to   recognize   the   independence  losophy.' 

of  a  rewrited  subject,  insists   that   psycholon-  Psychrom'eter,  an  mstrument  for  tneasur- 

nwis   into   danger  as   soon   as   ever   she   re]«^  i„g  (1,^  tension  of  aqueous  vapor  in  the  atmo- 

metaphysical  guidance.     There  is  truth  in  both  spi^jf.     See  Hychometer. 

attitudes.    One  may  be  a  good  psychologist,  al_.        ,  T.1.1.17                    j     t    1. 

the  present  day,  without  having  opened  a  philo-  PlM,  pta,  cw  Pbuut,  Egyptian  god  of  the 

sophical    book.    Contrariwise,   one    cannot    ap-  most  ancient  type,  described  in  macnpUons   as 

preach  the  fundamental  questions  that  lie  before  «CTeator  of  the  earth,  father  of  the  gods  and  aU 

and  after  psychology  without  plunging,  at  once,  the  beings  of  this  earth,  father  of  begiiuMngs;' 

into   problems   of   epistemology    and   of   meta-  He  was  compared  by  the  Greeks  to  Hephastus, 

physics.    As  with  life  and  matter,  so  with  mind :  being,  like  him,   patron   of  metal-workers   and 

Acre  is  practical  work  to  the  done  in  plwsica  sculptors.     Representii^  the  beginning    of    all 

and  biology  and  psychology  that  may  be  done,  things  he  was  shown  as  an  undeveloped  child 

and  well  done,  without  philosophical  reference,  or  dwarf  (Rah-Patack) ,  or  as  a  minnmy.     He 

Birt  the  practical  work  springs  out  of,  and  leads  had  a  magnificent  temple  at  Memphis, 

toward,  theoretiral  issues  of  the  widest  Irind.  Ptarmigan,  tar-ml-gao,   a   grouse    of    the 

It  may  be  added  that  the  central  position  of  Lagoput,  which  differs  from  the  ordinary 
psychology  is  further  warranted  by  its  relation  grouse  in  having  the  legs  feathered  to  the  claws, 
to  the  special  departments  of  philosophy.  Func-  ^^j^g  somewhat  the  appearance  of  a  hare's  foot 
bona  psychology  .3  the  necessary  basis  of  lope;  (,^,hence  the  generic  name).  The  truncated  tail 
social  psychology  is  the  only  straight  path  to  a  j^  j.  ^^  ,5  fea,],ers,  most  of  the  species  be- 
sound  ethics;  a  psychologiral  analysis  of  the  ^^^^  ^^hite  in  winter,  and  the  nasal  groove  is 
sentiment  of  beauty  is  the  prerequisite  of  densely  clothed  with  feathers.  There  are  six  or 
esthetics:  the  psychology  of  the  religious  con-  g;g^t  species  described,  inhabiting  tiie  northern 
scjousness  IS  the  propjedeutic  to  a  philosophy  of  ^^j  snow-covered  regions  of  boA  hemisphere^ 
'*'■(???:          ,        -,         ,  Tmr    .       I            i-n.  being  one  of  the  few  genera  characteristic  of  the 

B.W.o«r<»f Ay.— Genera  Works:  James,  The  ^^tJ  f^^^^  ^^  ,„  as  much  at  home  in 
IJmciples  of  Psychokwy'  ( f85») ;  Sully,  'The  ^^^^  ^^  ^^e  the  web-footed  birds  id  water,  and 
Human  Mind',  US92);  Wimdt,  'Gjun^uge  t^^;,  j^^^j  j^j  enable  them  to  run  over  its 
der  phystol^schen  PsycholoKie>  ("SMrS)-  surface  without  sinking  in.  They  live  in  fami- 
Text-books:  W,  James  <Teirt-book  of  Psychol-  u^g  jy^ing  most  of  the  year,  and  are  monoga- 
ogy'  ( 1892)  ;  Wundt,  'Lectures  oti  Human  and  ^^^^ .  (^e  females  incubate,  bat  the  males  assist 
Ammal  PsycholoBy>  (18514);  'Tiichener,  'An  ;„  rearing  and  feeding  the  young.  The  males 
Outline  of  Psychology'  (1503).  Functional  t,^^,  ^  loud  harsh  or  sometimes  clear  cry,  and 
Psychology :  Ward,  article.  'Psychology'  in  En-  ,^g  females  cackle  like  a  hen.  They  fly  swiftly 
cyclopaedia  Bntannica.  Mh  edition;  Stout.  'Ana-  without  a  whirring  noise,  and  run  wdl.  They 
lytic  Psychology'  (i8p6).  Structural  Psychrt-  feed  upon  berries,  buds,  mosses,  and  lichens,  and 
ogy:  Kuelpc,  'Outlines  of  Psychotegy'  (1895);  insects.  Their  pursuit  affords  an  exciting  sport; 
Titchener,  'Experimental  Psychology'  (1901),;  they  are  very  shy,  but  when-surted  arc  easily 
'A  Primer  of  Psychology'  (1902).  Genetic  jtot  on  account  of  their  regular  ffighfc  The 
Psychology:  Hobhouse,  'Mind  in  Evolution'  summer  plumage  is  varied  with  brown,  black, 
(1901);  Morgan,  'Habit  and  Instinct'  (1896)  ;  a„i  p^y^  nrast  of  the  wing  remaining  white; 
Baldwin,  'Mental  Development'  (i8gs).  Na-  in  the  males  the  mottling  is  finer  and  the  colors 
tional  Psychology:  Le  Bon,  'The  Psychology  of  brighter.  There  are  three  well  ascertained  spe- 
Peoples'  (1898).  Social  Psychology:  Wundt,  cies  in  America,  besides  several  sub-species  and 
'ahics>  (1897);  Wundt.  'Volkerpsychologie'  races.  The  white  ptarmigan  or  willow  grouse 
(1900);  Baldwin.  'Mental  Development*  C1897).  (£_  lagopm)  is  about  16  inches  long  and  Z4^S 
Abnormal  Psychology:  Moll.  'Hypnotism'  inches  m  aiar  extent;  the  hill  is  black,  very  stout, 
(1891);  Mercier,  'Sanity  and  Insanity*  {1890).  and  convex,  and  broad  at  the  tip;  the  general 
Quantitative  Psychology;  MiilleT,  'Die  Ge-  plumage  m  summer  is  nifous  or  orange  chestnut 
Stehtspunkte  un  die  Tatsachen  dtr  psychophy-  on  the  head  and  neck;  feathers  of  back  black, 
sischen  Mcthodik*  (1904)-  Mind  and  Body:  closely  barred  with  yellowish  brown  and  chest- 
Strong.  'Why  the  Mind  has  a  Body'  (1903).  nut;  most  of  wings  and  lower  parts  white;  tail 
History  of  Psychology:  Sieheck,  *Geschichte  der  brownish  black;  in  winter  white,  with  black  tail: 
Psycholcwie*  (1880-4).  Educational  Psychol-  no  black  stripe  through  the  eye.  It  oecurs  com- 
ogy:  Thorndike,  'Educational  Psychology'  ^only  in  the  northern  parts  of  America,  and 
(1903).  Individual  Psychology:  Stem,  'Psy-  in  rare  instances  in  the  northern  United  States 
chologie  der  individucllen  Differenien'  (1900).  (Maine  and  Minnesota).  It  is  found  in  open 
Edwaks  Bracfokd  TrrcnENEB.  Pb.D.,  rocky  grounds  and  among  dwarf  willows  and 
Sage   Professor    of   Psychology,    Cornell    Vni-  birches.    In   winter  thev  scratch  in   the   snow 

versity.  down  to  the  mosses  and  lichens  on  which  tiiey 
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feed,  collecting  often  in  considerable  flocks.    In  shoulder-blade  or  scapula,  and  oi  large  coracoid 

winter  the  flesh  is  dry,  but  is  tender  and  with  bones,  which,  as  in  birds,  were  attached  directly 

an  agreeable  aromatic  flavor  in  summer.    They  to  the  breast-bone.     No  collar-bones  or  clavicles 

breed  in  Labrador  ^lout  the  begiimiag  of  June,  appear  to  have  been  develc^ed.    The  bones  of  the 

placing  the  nest  tinder  the  creeping  branchea  {ore-«im  were  elongated,  the  outermost  finger  be- 

of  low  firs;  the  eggs  are  from  6  to  14,  of  a  ing  excessively  developed  in  this  respect,  and 

fawn  colfM"  or  rufous  ground  with  irregular  Epots  clawless,  while  the  other  digits  were  furnished 

of  reddish  brown ;  only  one  brood  is  raised  in  with  cUw-like  nails.    The  elongated  finger  gave 

a   season.     The   rode  ptarmigan    (L,   ruptttrit')  support   to   a   wing-meiubrane^   which   extended 

is  14}^  inches  long;  ^e  bill  is  slender,  ralher  along  the  sides  of  the  body  to  the  comparatively 

compressed  at  the  tip ;  in  summer  the  feathers  soiall  and  weak  hind  limbs,  and  also  stretched 

of  die  back  are  black  bandedwith  yellowish  between   the  hind   limbs  and  short  taiL     The 

brown  and  tipped  with  white ;  in  winter  white,  bones  were  hollow,  as  in  birds. 

with  the  Uil  black    (the  four  middle  feathers  The  Pterodactyls  are  exclusively  confined  to 

white),  and  the  mate  with  a  black  bar  from  the  the  Mesozoic  rocks,  being  found  from  the  Lower 

bill  throu^  the  eyes.    It  occurs  in  arctic  Amer-  Lias  to  the  Middle  Cretaceous  rocks  inclusive. 

ica,  from  Alaska  to  Labrador  and  the  Gulf  of  The  lithographic  slates  of  Solcnhofen  in  Bava- 

Saint    Lawrence.     The    white-tailed    ptarmigan  ria,  belonging  to  the  Upper  Oolitic  aysteni,  are 

(L.  Uueurus)  is  found  on  the  alpine  summits  of  especially  rich  in  pterodac^l  remains.     Most  of 

die  Rocky  and  Cascade  Mountains  from  New  them  arc  of  small  or  moderate  size.    Familiar 

Mexico  to  the  Arctic  Regions.    This  species  is  species,  among  man^,  are  the  P.  crassiroitrit,  P. 

entirely  white  in  winter ;  and  in  summer  the  tail,  le«girottm,  P.  longteollis,  P.  brnnrostris,  P,  mt- 

■wings,  and  lower  parts  of  the  breast  are  white,  dnit,  etc.    Other  genera  are  Dimorpkodon.-vihwii 

the  remainder  of  the  plumage  being  a  fine  mix-  posseises  large,   sharp,   front   teetn, .  and   small, 

lure  of  gray,  brown,  and  black.     A  fourth  spe-  fattcct-shaped    hinder    teelh ;    Ramphorhynckiu, 

cies  (Z..  wtlcki)  is  attributed  to  Newfoundland,  wfakh  has  no  teeth  in  the  front  portion  of  either 

Of  the  Old  World  species  the  red  groase  (Z.  jaw,  but  possesses  hinder  teeth  in  both  Jaws. 

scoticiu)  is  peculiar  to  the  British  Islands  and  The  front  portion  of  the  jaws  in  the  latter  form 

a  famous  game  bird.    Unlike  the  other  mem'  may  therefore  have  formed  a  bird-like  beak. 

bers  of  the  genus  it  does  not  become  white  in  Puranodon,  however,  has  no  teeth  at  all,  and 

winter.     A    typical    ptarmigan    (L.    alphtut)    1b  has  been   made   the  basis  of  a   separate   group 

found  in  northern  Europe,  especially  in  Norway.  {Pteranodontet').    One  of  its  species  (P.  loHgt- 

Our  own  willow  grouse,  or  a  closely  related  ctpt)    from  the  Middle  Cretaceous  of  Kansas 

species,    also   occurs.    Consult    Baird,    Bf*wer,  bad  a  wing  expanse  of  20  feet    Consult:  Zittcl- 

and  Ridgway,    'North    American  Land  Birds'  Eastman,  'Text-book  of  Paleontology'  (1902) ; 

(Boston,  1874).    See  GaousE.  Seeley,  'Dragons  of  the  Air'   (1902). 

Ptenm'cdon.     See  Pizsodactvls.  Ptenp'oda,  a  group  of  mollusks,  formerly 

Pteraa'pi8,afo«EafiA.    See  OsnACDimaii.  regarded  as  a  *siinct  ctasa,  twt  now  known  to 

_,    ,  .  .          ,    „ ,,. ,                      t    _.„■     I  be    only    a    anb^order    of    the    ooisthobranch 

PtOTChthys.  t(-rik'tbls,  a  genus  of  extmct  g«tn)pids,  especially  modified  for  a  pelagic  life. 

fishes  belonging  to  the  sub-dass  Ostracopkon  Lte  thTMheropisthobrancha,  they  are  rimple 

and  considered  to  be  remotely  related  to  the  ;„  atruciure,  the  heart  bemg  posterior  in  positTon 

modem    lampreys.     Bothnoiefh    is    a    related  ^^  ^^  „^„^^      ^^  JJ^^  ^  trust    TTiey 

«ous  from  the  upper  DevoniM  formaHons  of  „e  h«rmaphn>ditic    The  name  pter™od  retera 

Amenc^  as  well  as  the  Old  World.    «<»«  of  ^^  ^^  ring-likc  development  of  latcrafprocessea 

the  species  exceed  a  few  inches  .n  length.    The  (p.„podi,)  of  the  foot,  which  serve  as  fins  by 

affinities  of  these  strange  forms  are  Intle  nndei-  ^J^"  „f  ^^ich  the  animals  swim.    The  head 

stood,     bee  OsiRiWMDntili.  ^^  usually  the  tentacles  and  eyes  are  lacking. 

Pterlodophytem.     See  Ferns  and  Febm  Al-  Some  of  the  species  are  naked,   while  other* 

LIBS.  secrete  delicate  shells,  which  are  in  some  cases 

PterodactyU,  t(r-S-dak'tIls,  extinct  flying  spiral   (.Limacmida) ,  or  straight  slender  cones 

reptiles    of    the    Mesozoic    group    Pterofouria.  {Caroiinidv)  or  more  or  less  pyramidal  {H'^ 

These  bird-shaped  reptiles  are  distinguished  by  ^i^*)-    All  of  die  species  are  small,  many  being 

the  enormous  ebngation  of  the  fore-limbs  into  almost  microBcopic  m  sire.    In  certain  parta  01 

wings,  and  especially  the  fifth  or  outermost  fin-  *e  ocean  these  aninals  are  so  ^windant  that 

ger,  which  served  for  the  attachment  of  a  mem-  their  dead  ahells,  accumulatmg  on  the  bottom, 

brane,  by  means  of  which  diese  animals  could  ™*e  given  the  name   'pteropod  ooia'   to  the 

support  themselves    in  the  air  like  bats.    No  deposits.    In    *e    northern    seaa    one    species 

outer  skeleton  of  scales,  etc.,  seems  to  have  been  iCUone  pa^towieea)  occurs  in  enormous  num* 

developed.     The  dorsal  vertebrae  ar«  hollow  in  hers,  forrning  a  Urge  element  in  the  'brit*  oti 

front  and  convex  behind,  the  front  ribs  of  the  which  the  right  whales  feed.    Fossil  ptercqaoda 

trunk  possessing  double  heads.    The  cervkal  or  arc  well  known  from  all  rocks  from  the  Lowe* 

neck  vertebra  were  of  large  liK,  those  of  the  Cambrian  to  the  present.    Consult  authontiek 

pelvis  being  esceedinglj;  small    The  breast-bone  cited  under  Mollusca.    See  Ooze. 

was  broad,  and,  as  in  birds,  bore  a  median  ridge  Pterosau'riai,  a  subclass  of  Mesozoic  rep- 

or  keel   for  the  Bttachment  of  the  pectoral   or  tiles,   prominently   characterized   by    the   power 

breast  tnuseles,  used  in  flight.    The  sternal  ribs  of  flight ;  the  pterodactyls.    Anatomically,  they 

were  ossified.    The  jaws  were  elongated,  and  have  fixed  quadrate  bones,  and  the  anterior  limbs 

provided  with  teeth,  set  in  sockets.    The  head  formed  into  wings,  with  enormously  elongated 

Itself  was  of  relatively  large  siie.    The  eye  was  ulnar  finger  carrying  a  patagium.    The  group 

protected  and  strengthened  by  possessing  a  row  consists  of  an  order  (^(rrojaiiri),  divided  into 

ofbonyplates  in   its  outer  or  sclerotic  coat.     The  (wo  suborders  Pierodaeiyli  and  Pttrmodonttt. 

bones    of   the    shoulder-girdle    consisted    of    a  See  PTEB0DACTYt.s. 
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Pterj^'iuin,  a  fan-ahaped  patch  of  mucous  about  a  point,  and  this  point  travels  in  an  eccen- 

membrane  on  the  ocular  conjunctiva,  its  base  trie  circle  round  the  sun;  all  motions  in  each 

being  usually  at  the  inner  angle. of  the  eye   (the  order  of  circle  being  described   uniEoniily,   (his 

canthus),  its  apex  at  the  margin  of  the  comea  explained    the   looped  paths,  the  progressions, 

or  overlapping  it.     It  may  appear  on  the  tem-  stations,    and    retrogradations    of    the    plauels. 

poral   side   of   the  eye ;   sometimes   two   of   the  Every  new  astronomical  observation  required  a 

patclies  occur   in  the  same   eye   and  cover   the  new  contrivance  on  this  system,  and  at  length 

whole  cornea  as  with   a  thick  veil,  preventing  the  necessary  cyclic  and  epicyclic  combinations 

vision.     Pter^ium    occurs    in    middle   and   ad-  became  excessively  cumbrous, 
vanced   life,   and   may   be   either   stationary   or  Ptolemais,  tol-e-mafs.       See  Acre. 

progressive.     In  the  progressive  form  the  patch  tj4.„i»_.      fi"  _-  /ti~,,„..,t.,^\    »i,  — 

V  ^X,  ,Jj  •>,       _™i.  .<—  r..^«»..ri~.j .  :-  fi..  Ptolemy,  fol  e-mi   (Ptolemaios),  the  narne 

IS  tfeshy^d  the  vessels  are  pronou^^^^  of  a  hne  of  Gr«:o- Egyptian  king/' who  ruled 

^^A^^^^^r^JLt^ZitJ»^LAf!^Ltr;-.J^  f'-o"'  the  death  of  AUxander  the  dreat  till  the 

otiCnJ^lS  '^:rZ^X'^^  n^^rPt=;'Xu1h^ry^?nTn  ^w^as  ^^ 

Tt  may  become  .nflamed  and  lead  to  ulceration  ^^  exclusive  name  of  Ihe  kings  of  this  dynasty, 

of  the  conjunetLva  and  cornea  and  to  impaired  ^^j   j^       ^,^   ^^^^   distinguished   b,   the   suf- 

rn;'rf>,™^,^L.^.l^^^L"'"p^%.''.'''f^^^™r  ^^"^^     ^^^<i^     fr<™     Ptolema^us     Lagus,     the 

fi^f  .nX,^f  ,rnti^t;..J^^^f,^^^^t^^^  founder  o!  t^  dynasty,  also  sumamed  Soter, 

times  spoken  of  as  pterygium  digtti;  pinguicuU,  r>»  1  _     t    /    11   j   c bh,     c      ■„   ,»\. 

a  fan-shaped  yellowish  patch  on  either  side  of  ^  Ptolemy  I.  (called  Sote^  'the  Saviour"). 
the  comea  in  old  age,  due  to  irritation  from  b.  Macedonia;  d.  283  b-c  According  to  Lu- 
dust,  etc.,  and  leading  to  colloid  inflammation,  c"?  .he  was  born  about  367  af-.  but  on  the  sup- 
is  sometimes  called  pterygium  landaceum  or  position  of  his  being  a  son  of  Philip  it  must  hare 
pterygium  pingue.  Pterygium  unguis  is  a  con-  been  some  yearsjater.  In  330  bc  he  was  ad- 
dition in  which  the  epidermis  coats  the  nail  '"'"«'*  "n^o  .t^c  body-guard,  and  from  this  time 
with  a  thin  transparent  layer.  For  treatment  of  aPPears  in  important  transactions.  During  the 
pterygium,  removal  by  excision,  strangulation.  Indian  campaigns  he  was  regularly  employed  in 
cauterization,  or  curettemeiit  may  be  employed.  *«  "^°f^  important  commands,  and  distinguished 
T-  .  _<  1.  .L  J  ■  .-  c  .L  himself  alike  for  valor  and  capacity  as  a  gen- 
PterylogTaphy,  the  description  of  the  ar-  ^^j  He  continued  on  terms  of  intimate  friend- 
rangemeiu  and  habit  of  growth  of  feathers  ^hip  with  Alexander,  and  accompanied  him  in 
qierylosis)  on  the  body  of  a  bird.  A  birds  ^jg  i^^  campaign  324  B.C.  On  the  death  of 
plumage  does  not  grow  evenly  from  the  whole  Alexander  he  attached  himself  to  the  party  of 
surface  of  the  skin,  but  in  certain  tracts  (ptep--  p^rdiccas,  and  secured  for  himself  the  govcm- 
lie),  the, form,  extent,  and  disposition  of  which  ^g„j  ^f  ^gypt.  He  then  proceeded  to  strengthen 
-differs  in  the  various  orders,  families,  and  jiimself  in  his  government,  and  concluded  a 
'genera;  so  that  the  ptcrylosis  is  a  character  of  ^^^^^  ,  ^  ^-^^  Antipater  against  Perdiccas. 
importance  m  classification.  The  fact  that  the  j„  j,,g  arrangements  made  after  the  death  of 
nearest  approach  to  a  uniform  clothing  of  fea-  pgrdiccas  Ptolemy  retained  Egypt ;  and  subse- 
thers  occurs  now_  in  the  rati te  birds,  penguins,  quenUy  strengthened  himself  by  marrying  Eury- 
and  the  like,  which  are  lowest  in  organization  ^^^_  daughter  of  Antipater.  On  the  death  of 
and  of  most  ancient  on  gin  amon^  birds,  mdi-  Antipater  (319  a.C.)  Ptolemy  united  with  Cas- 
cates  that  pterylpsis  is  a  ccmparatively  modem  ^^^^^  ^^^  Antigonus  against  Eumenes,  and  on 
acquisition,  and  its  nwre  striking  manifestations  jj,^  j^f^gj  ^.f  Eumenes  by  Antigonus  joinet 
occur  among  birds  otherwise  referable  to  a  high  Cassander  and  Lysimachus  against  Antigonus, 
rank  m  classification.  The  pnncipal  feather-  „ho  invaded  Syria  in  315,  overran  Phoenicia,  and 
tracts  are  similarly  disposed  in  all  the  groups,  ^^^^  ^^^^^  ^^  f^^^^  ^^^-^^^  l,^  ^^^^  i„  3,^  ^y- 
and  consist  of  a  tract  embracing  the  head;  a  revolted  in  313,  and  Ptolemy  proceeded 
tract  along  the  spme;  a  line  along  each  side  ^^^■^^^^  -^  ^^^^^^  ^^^  reduced  the  whole  island. 
of  the  neck,  down  each  side  of  Uie  breast,  and  j^  ^^  invaded  Palestine.  In  311  a  general 
along  the  side  of  the  abdomen  curving  inward  ^^^  effected,  but  it  was  not  of  long 
tomeetatthe  vent;  a  line  lengthwise  across  the  j„„tJo„  g^j  „^^  broken  by  Ptolemy  in  310. 
shoulders ;  two  patches  upon  each  leg ;  and  tlie  j„  ^  ^e  invaded  Greece,  but  made  little 
regions  of  growth  of  the  wing  and  tail  leathers,  progress,  and  Antigonus  now  resolved  to  wrest 
The  disposition  of  the  powdet^down  tracts  is  Cyprus  from  Ptolemy  (30?).  The  Egyptians 
also  a  part  of  pteiylography  Ihis  matter  was  ^^^^  totally  defeated  at  Salamis,  and  Cyprus 
fit^t  expounded  by  the  German  natiiralist  ^^jj  j^^,^  ^j,^  i^^^^^  ^f  jj,^  ^^^^^  ^l,„  assumed 
Nitzsch,  author  of  'Pterylographie'  <Ha  le  the  title  of  king.  In  305  Ptolemy  assisted  the 
1847),  whose  work  (^s  translated  and  extended  R^odians  against  Demetrius,  and  from  the  Rho- 
in  a  volume  of  the  Ray  Society  of  London  tor  ^.^^^  ^  ^^^^  occasion  acquired  his  surname  of 
l^-  i^*^"^"'*  Newton,  'Dictionary  of  Birds'  g^^^^^  j^,  ^^  ^  j^^^^^  ^^^  iormed  against 
(1893-0).  Antigonus,  bat  alarmed  by  a  false  report  that 
Pterylo'ds.  See  Ptchylooraphy.  Antigonus  had  won  the  battle  of  Ipaus  he  re- 
Ptolema'ic  System,  in  astronomy,  the  sys-  tired  to  Egypt.  The  defeat  and  death  of  Antig- 
tem  by  which  Claudius  Ptolemy  tried  to  explain  onus  in  this  battle  raised  Seleucus  to  a  position 
celestial  motions.  The  earth  is  the  fixed  centre  of  great  power,  and  a  dispute  ensued  between 
of  the'  universe-  a  vast  sphere,  the  "primum  him  and  Ptolemy  for  flie  possession  of  CctIc- 
mobile*  carries  all  the  celestial  bodies,  and  ro-  Syria  and  Phcenicia,  which  were  ultimately  ac- 
tates  once  a  day  the  sun  and  moon  travel  in  miired  by  Seleucus.  In  295  Ptolemy  recovered 
eccentric  circles  round  the  earth,  and  this  ac-  Cyprus,  which  became  a  permanent  dependency 
counts  for  the  annual  motion  of  the  sun,  and  of  Egxpt,  Ptolemy  had  two  sons  by  Eurydicc. 
the  monthly  motion  of  the  moon  ;  each  planet  but  determined  to  bestow  ■"- 
moves  in  a  circular  path,  termed  its  epicycle,  Philadelphus.  a  younger  » 
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Betcnice.     He  announced  his  own  retiremenl;  and  he  restored  to  their  respective  temples,  aod  thiu 

caused  him  to  be  proclaimed  as  his  successor,  earned  the  title  of  EuergeCes  (b«nefactorJ  from 

^85  B.C.    Ptolemy  is  regarded  as  the  roost  pru-  his  subjects.    The  fleets  of  PtoJeiny  had  at  the 

dent  of  the  successors  of  Alexander.    His  inter-  same  tune  subdued  the  coasts  of  Asia  Minor, 

nai  administration  of  Egypt  was  enlightened  aod  aad  carried  his  arms  to  the  Hellespont  and  to 

successful.    He  raised  Alexandria  to  the  high-  the  coast  of  Thrace.    Ptolemy  took  some  part 

est  rank  in  commercial  prosperity,  and  founded  in  the  affairs  of  Greece  generally,   as  was  the 

in  that  city  a  colony  of  Jews,  to  whom  the  spe-  policy  of    Egypt,   against   the   rulers   of   Mace- 

cial    place   taken   by   Alexandria   in   subsequent  donia ;  maintained  friendly  relations  with  Rom^ 

times  in  philosophy  and  literature,  as  well  as  in  but  declined  the  assistance  of  the  Romans  in 

politics,  was  in  great  measure  due.    He  was  also  his  war  with  Syria,    He  continued  the  patron- 

an    eminent   patron   of   literature,    science,   and  age  of  literature,  and  added  largely  to  the  library 

art,   and    founded  the   library  and   museum   of  of.  Alexandria.     Like   his   predecessors   he   was 

Alexandria.     He  himself  wrote  a   narrative   of  the  patron  of  scholars,  and  his  court  was   the 

the  wars  of  Alexander,  used  as  an  authority  by  resort  of  the  moat  distinguished  men  of  his  day. 

Arrian.  In  his  reign  the  GrfccO' Egyptian  kingdom  at- 

Pto»«ny  II.  (PHiL««^a«s);  b.  Cos.  309  ^ISeft  domS'abrS""'  "  ^°'"''  "''  '" 

».c:  d.  247-    He  was  raised  to  the  throne  dur-  W'dest  dominion  abroad. 

ing  tbe  liletiiiie  of  his  father  Ptolemy  I.    He         Ptolemy  IV.  (aornamed  PeiLOPAioa),  son 

concluded  a  treaty  with  Rome  after  the  defeat  oi  Ptolemy  III.;  d.  aos  au    He  put  to  death 

of  Pyrrhus,  and  continued  faithful  to  hU  alii-  his  mother  Berenice,  his  brother  Magas    --* 


his  reign  with  Syria.  Toward  the  dose  of  his  these  and  other  crimes.  Rpused  from  hu  leth- 
reign  it  was  terminated  by  the  marriage  of  argy  by  the  loss  of  his  Syrian  possessions, 
Ptolemy's  daughter  Berenice  10  Antiochus  III.  wrested  from  hun  by  Antiochus  the  Great, 
Either  by  the  treaty  or  in  the  course  of  the  war  Ptolemy  completely  defeated  Antiochus  at  Ra- 
Ptolemy  acquired  Ccele-Syria  and  Phcenicia.  He  phia,  in  217.  By  tliis  victory  he  recovered  C^e- 
was  also,  m  general,  on  hostile  terms  with  Syria,  but  speedily  made  peace  and  retumed  to 
Macedonia.  But  the  chief  care  of  Ptolemy  was  his  pleasures.  He  continued  m  general  the  policy 
directed  to  the  internal  administration  of  his  of  his  ancestors,  patronized  literature,  arid  ded- 
kingdom  and  the  encouragement  of  commerce,  icated  a  temple  to  Homer  as  a  divmity.  Durmg 
He  founded  Arsinoe  (on  the  site  of  Suez)  to  the  Carthaginian  war  he  supplied  the  Romans 
protect  the  navigation  of  the  Red  Sea,  and  Bere-  with  corn.  ,  , 
nice,  on  the  Red  Sea  coast,  and  from  the  latter  Ptolemr  V.,  (surnamed  Efipbahbs},  son, 
place  formed  a  road  to  Coplos  on  the  Nile,  by  jujd  successor  ot  Ptoleniy  IV.:  d.  181  e.c  He 
which  the  commerce  of  India  and  Arabia  con-  was  hut  five  years  old  at  bis  father's  death  and 
tinued  for  ages  to  pass  to  AlexaAttria.  The  philip  of  Alacedoo  aud  Antiochus  HI.  (the 
chief  glory  of  Philadelphus  was  his  munificence  Great)  of  Syria  c<Hnbined  to  dispossess  him, 
as  a  patron  of  science  and  literature.  He  raised  and  divide  his  dominions.  Instead  of  relying 
the  institutions  founded  by  his  father  to  the  on  the  internal  resources  of  the  kingdom  to 
highest  degree  of  splendor  and  spared  no  pains  ^epel  this  danger,  the  guardians  of  the  young 
lo  fill  the  library  of  Alexandria  with  all  the  kmg  took  the  fata!  step  of  placing  him  under 
treasures  of  ancient  literature.  Among  archi-  the  protection  of  Rome. ,  The  charge  was  gladly 
tectural  works  of  merit  erected  during  his  reign  accepted  by  that  crafty  state,  and  Philip  and 
were  the  lighthouse  on  the  island  of  Pharos,  Antiochus  were  commanded  to  restore  their  con- 
tfie  Alexandrian  Museum,  and  the  royal  bury-  quests,  Antiochus,  to  avoid  embroiling  himself 
ing-place.  He  founded  numerous  cities  and  wjih  the  Romans  agreed,  Ipg  b,c,  to  give 
colonica  not  only  in  Egypt,  but  in  Syria  and  ptolemy  his  daughter  Cleopatra  in  marriage, 
Cilicia.  He  is  supposed  to  have  been  the  patron  with  the  Syrian  provinces  as  her  dower.  The 
of  Manetho  in  his  Greek  rendering  of  Egyptian  marriage  took  place  198,  and  in  the  interval  of 
history,  and  there  is  a  tradition  that  it  was  at  peace  Egypt  began  to  recover  prosperity  under 
bis  instance  that  the  Seventy  made  their  trans-  the  administration  of  Aristomenes.  After  the 
lation  of  the  Old  Testamenti  During  his  reipi  death  of  Aristomenes  the  government  of  Egj-pt 
the  dominion  of  Egypt  extended  into  Ethiopia,  ^^as  cjiiefly  conducted  by  Polycratcs,  who  en- 
Arabia,  and  lit^ra,  and  embraced  the  provinces  couraged  the  king  to  give  himself  up  to  de- 
of  Pbtznkia  and  Ccele-Syria,  besides  extensive  bauchery.  Ptolemy  was  cut  off  by  poison,  while 
tracts  in  Asia  Minor  and  the  islands  of  the  he  was  preparing  to  recover  Ccele-Syria  from' 
Mediterranean.  Seleucus,  the  '  successor  of  Antiochus.  Nearly 
Ptolemy  III.  (surnamed  Euogetes),  son  all  the  foreign  possessions  of  Egj-pt  were  per- 
of  Ptolerny  n.;  d.^  222  b.c.  He  was  early  en-  manently  .lost  dunng  the  unfortnnate  mmority 
gaged  in  an  important  war  with  Antiochus  III.  "'  'his  reign. 
of  Syria,  who  had  put  away  his  wife  Laodice  to           Ptolemy  VI. 

marry   Berenice,   daughter  of   Ptolemy   II.     On  of  Ptolemy  V.,  w _ 

the  death  of  Philadelphus  he  put  away  Berenice  his  father.    His  mother  Cleopatra,  who  a 

and  restored  Laodice.     The  resentment  of  Lao-  the  regency,  maintained  peace  and  preserved  in- 

diee,  bowevef,  was  not  appeased,  and  she  saeri-  ternal    tranqujllity   by   an   able    administration; 

feed  to  her  revenge  her  husband,  her  rival,  and  but  the  ministers  who  Succeeded  after  her  death 

flieir  infant  son.     To  avenRe  his  sister  Ptolemy  (173  B.C.)  provoked  a  war  with  Antiochus  Epi- 

invaded   Syria  and  advanced  to  the  confines  of  phanes,  and  were  totally  defeated  near  Pelusiunu 

India.     Recalled    to    Egypt    by    intetliffence    of  Antiochus     advanced    to     Memphis    and     took 

seditions  there  he  brought  with  him  the  statues  Ptolemy    prisoner    (170   b-c).    Upon  this    the 

of  Egyptian  gods  carri«ct  off  ^Cambyses,  which  brother  of  Ptolemy  caused  himaclf  to  be  pnn 
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cdaimed  ting  at  Alexandria,  under  the  title  of  VIII. ;  d.  51  b.c  He  succwded  Ptoleray  X.,  with 
Ptolemy  Euei^ctes  II.  Artiochiw  then  re-«tab-  whom  the  legitimate  race  of  the  liigidte  became 
lishod  Philometor  as  king  M  Memf^is,  and  extinct  In  vice  and  debauchery  he  appears  to 
returned  to  Syria.  The  brothers  ruled  jointly  have  rivaled  the  worst  of  his  predecessors.  The 
tol  168.  Disaensions  now  broke  out  between  oppressive  taxes  he  imposed  caused  his  expulsion 
them,  and  Philometor,  expelled  from  Alexandria,  by  the  Alexandrians  in  38  b.c  In  js  B.C  A. 
want  to  Rome  164  b.c  By  the  intervention  of  Gabinius,  proconsul  of  Syria,  by  the  influence  of 
the  Romans  he  was  replaced,  but  agreed  to  Pompey  and  a  bribe  of  10,000  talents,  was  in- 
erect  Cyrene  into  a  separate  kingdom  for  Euer-  duced  to  restore  him.  The  Egyptians,  who  had 
getes,  who  afterward  persuaded  tlie  Romans  to  placed  Berenice,  the  danghter  of  Ptolemy,  em 
grant  him  Cyprus  also.  In  the  later  part  of  his  the  throne,  wet*  defeated,  and  Ptolemy  put 
reiga  Philometor  showed  an  energy  of  which  Berenice  to  death.  During  the  rest  of  his  relcn 
he  did  not  at  first  appear  capable,  and  he  is  gen-  Egypt  was  occupied  by  the  Romans. 
erally  praised  for  the  mildness  and  moderation  t>*«i-™~  ttt  i-a.^^..  i  t  -o.  i  _ 
of  hL  chararter.  During  his  reign  a  great  mi-  xi  d^.^l' ^^^^}a^Ta  t■I,^  SZ 
graiion  <rf  Jews,  caused  by  factions  in  their  own  ^i-.u.Vr  n™^„^'.i  «  1^1  ^  r^ 
a.^  tookplace  from  klestine  into  Egypt  ^^l^^^^^  ^l^^^^  t^^^  ^X" 
Ptolemy  VII.  (surnamed  EimwETES  and  invaded  Egypt  It  wa«  at  tfaia  tiine  that  Pbmpey 
aJ»  ParacoN),  soii  of  Ptolemy  V.,  was  kmg  of  landed  in  Egypt  after  his  defeat,  and  was  asaaiai- 
Cyrene  al  the  death  of  hu  brother  Ptolemy  VL  nated  by  the  ministers  of  Ptolemy.  On  ttae 
A  117.  Oeopatra  caused  her  mfant  son  to  be  a„ival  of  Oesar,  Cleopatra  bj  her  cbaims 
CTOwned;  but  Ptolemy  in»aded  E«ypt,  and  l^  acquired  an  ascendancy  over  him,  which  made 
the  intervention  of  the  Romanj  it  was  agreed  jt  manifest  that  he  would  decide  her  dispute  with 
that  he  shouW  marry  Cleopatra  and  be  recog-  Ptokmy  in  her  favor,  Ptolemy  pnt  himself  at 
nwed  as  king.  Imraediatety  after  the  marnaga  tbi  bead  of  the  insut^ents,  was  defeated  by 
he  put  hB  nephew  to  death.  His  le.gn  was  one  Oesar,  and  drowned  in  atterapUng  to  make  his 
of  tyranny  and  bloodshed,  and  compelled  at  escape. 
length  to  flee  from  the  indignation  of  his  lub-          T>tJ,T._»  vrtf  /a..._^c-'i  ,  ^«-„.-.    .,       t 

po»«,»n   rf  the  ihroi  of   Egret     H.  <.»  J'  <%•"'.  Sf.STJ.  S.S^J  t.      'K 

lot  only  .  patron  of  liimtir,,  tat  U.,  .uthor  of  »'%,'?■  i*?,,""?™!,!?  m.S  S-  ?fJ  T  S' 

.  «n.,.:j=-,v^u  -,.,.-1,  n~  ^■.rl^rl,^  Ki.i^r^  '"  death  by  her.    Consult:  Mahatty,  *The  Empire 

.  cora,d.r.hl.  work  on  ■atutal  histor,.  ^,  ^  Ptolmie.'  (1805)  ;  Slr^C'Dii  Djniti. 

Ptolemy  VIII.    (surnamed    Soteb  II.,   or  jer  Ptolemaet'  ( 1897) :  Meyer,  'Das  Heerwesen 

Lathtbus);   d.   81    B.&    He   was  the   son  of  dcr  Ptolemier  und  R6rner  in  Aegypten'  (1900); 

Ptolemy   VII.  by  the  latter  s  nieee  Cleopatra,  judge,  'A  History  of  Egypt>    (igoa). 
Already  marned  to  hia  sister  Cleopatra  at  the  m.  ,  —     ,^  ^7  .     >■ 

tine  oi  his  .eceision  his  tirother  eoinpelled  him  .  .  """W  (C^oiaiia  PTOLaii,.us),  Alejan- 

to  divorce  her  and  marry  his  younger  iistnr  dr.an  astronomer :  Homahed  aboat  the  middle  o£ 

Silme,  and  for  ten  years  ahe  continued  to  sway  "".»4  "r^K't^j "S'"'  '^'"  '".™  "'  ^"''Z 

the  gOTemment,  although  she  and  her  son  were  "■•"»■  ""  Pt'»"^    ^'  geocentric  syattm  of 

frequently  opposed  in  policy.    She  accused  him  astronomy  which  he  taught  was  accejted  in  Eu- 

of  conapiring  against  her  life,  and  he  was  com-  "f  "•'I  ^"  "^  V'  "'  Dantt  whose  poem 

pelled  to  «ee.    For  18  yeara  he  held  Cyprus  a.  lata  thi.  theop,  as  its  frame-wojk.    Inproduc- 

jin  independent  kingdoi     After  the  death  of  mghis^inc.pal  work   -Mn*..  »<^.f"r*'i^,»- 

Cleopatra  90  ac  he  was  recalled  to  Egypt,  which  •^'  •^"f"'  S't  '"!.  ".       Vt     '  •''?■' 

he  p^emed  till  his  death.    He  was  succeeded  »'  Hipparchua;  but  his  planjary  theory  is  hu 

by  Bis  daughter  Qeopatra.  ?""."  »?»  "  >]»  *"'7  ?'  "h"  moon  s  evection 

■D^^, TV       _    a. .„  T       „..,......  t1-y.).    The  Ptolomau:  sjatem  of  astiooomy  waa 

Ptolem  IX,  or  Al«"»d«'  ^'/T'S.  ■""J'  tutpWed  by  the  arguments  of  CopSnicua 

•on  of  Ptolemy  yil.;  d  Cjypru,  8,  a.c.    On  the  (,,;.,~'Thc  medii.^1  writer,  apeak  of  Uic  as- 

"IS'^rii  ,     tlT'.y"'-  '1  S"".*  T.?  X  trinomical  treaiise  of  Ptolemy  unfits  Arabian 

mother  Oeopatra  the  throne  of  Egypt,  although  „^,  „,  ,^,  Almageat    It  o^sista  of  «  hooka, 

he  appears  to  have  had  little  power     The  vio-  ^  principal  of  which,  the  first,  reveals  Uie  tri^; 

lence  of  hia  mother  at  length  caused  him  to  nee;  „.^^2  ^  „,  ,^  (;,-„,.      OTiiain.    a 

^.^.T  '    ,  V     iT^  t      '""St?    ,^  S  m«hod  f"  calculating  chords,  and  demon.tr.tea 

designs  agamst  hi.  hfe,  he  caused  her  to  he  ,be  basal  doctrine  of  trigononletry,  that  the  rec- 
.»j.»,naied.    After  reigmiig  a  year  he  was  cij-  ,,  „,  ^    j;        j,  ^  „  in«iribed  coadrllat- 

pelled  by  an  m.urrection  of  his  people  and  aol-  ,„f       ,,,  ,^,  ,  "„  „,  „,,  rectangles  of  the  cwo- 

dieri  who  recalled  hu  brother.  .;„    ^j^     There  is  also    to  he   found  ttiS 

Ftolemr  X,  or  Pulemy  Alexander  II,  sufficient  spherical  geometry  and  trigonometry  to 
son  of  Ptolemy  IX. ;  d  80  B.c  He  was  nom-  enable  a  caktulaUon  to  be  made  of  the  sun's  ice- 
mated  king  of  Egypt  00  the  death  of  Ptolemy  lination  to  each  degree  of  longitude  These 
VIII.;  hut  the  Egyptians  having  already  placed  principles  are  applied  in  detail  through  the  re- 
Cleopatra  Berenice,  the  daughter  of  that  king,  maining  la  books.  The  predecessor  of  Ptolcniy 
on  the  throne,  it  was  arranged  that  he  should  in  the  held  of  geography  was  Marbus  Tyrius, 
marry  her  and  admit  her  to  a  joint  sovereignty,  whose  works  he  utiliied  and  corrected.  Ufa 
Nineteen  days  after  the  marriage  he  caused  her  geographkal  treatlae  la  entitled  rary^ai^ia^ 
to  be  asuusmated,  upon  which  the  Alexandrians  ^^ftitm,  andconiaiaa  little  more  than  a  hst  of 
lose  in  msurrection,  dragged  him  to  a  gym-  places  with  their  longitude  and  ladtude.  He 
naaiom,  and  put  him  to  death.  alw  corrwts  the  geogiaphical  methods  of  Era- 

Ptoknty    XI,    (Auiares,    surnamed    Nbos  tosthenes,    Hipparcbus    and    Marinua,   and    he 

DtOKVStis),    an    illegitimate    aon    of    Ptolemy  actually  executed  a6  mapa  in  illuatratim  of  hi. 
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PTOMAINES  — PUBtlC  DOMAIN 

M  diiordera  of  the 

lost.     Consult :    VoII,    'Studien    iiber   Claadius  pvv'BHn      «»  Qmni 

ftolemaus'   C1894).  i3  r  '       c      c 

T,..,_  , .  ,  ...  Pty'aliBni.     See  Salivation. 

PtDOui&M,    a    acnes    of    organic    nitro-  „    ,  „  -       -.,.    , 

genons  bodies,  closdy  resemblins  the  vegeWble  c-    ^      '    ^^°       .       ^**   FUtcalet    (6)    under 

alkaloids  in  many  of -tiieir  chemical  properties.  ^^*'^  '^^^  ^^^  Allies;  Fibse. 
They  are  present  in  many  animal  product*,  and  PulJWOr.   the    period    in    both   male    and 

are    formed    either    by   the   chemical    breaking  femala  mariwd  by  functional  development  of  the 

down  of  complete  nitrogenous  moleculaa  or  by  generative  system.     This  period,  when  capacity 

bacterial  agencies  capable  of  inducing  similar  dc-  for    reproductjon   begins,    is    indicated    in    both 

compositiont.   Most  of  the  ptomaines  arc  ammo-  sexes    by    certain   diaracteristic    signs.      In   the 

nia  compoimds.  By  the  older  chemist*  all  of  this  maie  puberty  is  generally  reached,  in  temperate 

group  of  so-called  animal  alkaloids  were  termed  cliniatea,  between  the  ages  of  15  and  i^  and 

ptomaines,  but  later  studies  have  given  a  series  aithoogh  it  is  commonly  believed  to  be  reached 

of    groups   of    these    bodies.      Thcs    ptomaines,  sctnewhat  earlier  in  warm  regions,  climatic  con- 

lencamaines,   and   toxins   are   at   present   recog-  ditions  appear  to  affect  the  male  less  than   the 

ntzed ;  tha  former  being  the  results  of  abnormal  f*raale.    Before  the  attainment  of  this  period  the 

catabolic  changes,  due  to  chemical  or  bacterial  i^yucal  powm  have  been  appropriated  to  the 

agencies;  the  leucomaines  being  usually  normal  nWrition  of  the  body.     This  is  in  accordance 

catabolic  compounds  of  this  group.     The  toxins  viib  a  well  known  law  of  physiology,  whereby 

are  ptomaines,  products  usually  of  tacterial  de-  th«  pittoesscs  of  nutrition  and  reproduction  are 

composition  or  femient  activity  of  some  type  or  aintually  antithetic;   the  reproductive  ener^es 

other,  and  whkh  are  poisonous.     Modern  con-  are  oppowd  to  the  nutritive,  and  act  as  an  im- 

ccptions  regarding  these  bodies  are  modifying  30  portant   dnrin   upoa  the   physical   and   nutritive 

rapidly  that  hard  and  fast  definitions  are  apt  to  powers.     Thereiore  the  generative  instincts  are 

be  more  misleadine  than   informing.     Many  of  liniiBd  or  reitraiaed  until  nutrition  and  growth 

the  ptomaines  are  inert;  others,  the  toxins,  are  have  been  duly  advanced. 

poisonous,  some  highly  so,  Ptomahie-poisoning  1°  *"  male  the  occufrmce  of  poberty  is 
resulting  from  eating  altered  sausafe  meat,  mus-  niarked  by  a  varied  and  getWral  change  in  the 
sels,  tinned  meats,  etc.,  is  due  to  some  form  of  physical  constitution.  Tb«  body  attains,  within  a 
toxin.  Chemically  the  ptomaines  contain  car-  comparatively  short  period,  a  large  relative  in- 
bon,  hydrc^n  and  nitrogen.  They  belong  crease  in  size.  The  form  acquires  greater  ful- 
nKwtly  to  the  amines  or  snbstituted  ammcnia  *»*•  and  stamku.  The  larynx  particularly 
/H  entarges;  the  voice  de«tiens:  there  is  a  growth 
compotmds,  monomethyi  amine,  N" — H  being  of  hair  vpM  the  face,  the  pubcs,  etc.;  and  the 
\CH.  entire  sexual  syMem  reeaivos  an  imwonted  stim- 
one  of  the  simplest  of  these  bodies.  It  Is  wl«»,  the  teste*  secreting  the  'seminal  fluid  char- 
present  in  mwiy  decomposing  foods,  and  even  as  actetislic  of  full  sexual  vigor.  The  male  thus 
mercurtaline  in  a  living  plant.  Dimethylamine,  T*achaa  sexual  maturity.  In  ordinary  Cases  his 
(CHO.NH  and  tri-tnelhylamine,  (CH,),N,  are  vkae  powars  decrtase  after  the  age  of  50  or  60, 
similar  ptomaines  of  this  simpler  group,  wfcfln  the  energies  seem  to  be  withdrawn  from 
Amines  of  higher  alcohols  are  also  common  the  reprodiKtive  function  in  the  interest  of  nu- 
forms,  ethylamine,  butylamine  and  others  being  trition. 

examples.     Putresclne  and  cadaverine  are  more  In   the  female   the  state  of   poberty   usually 

<»mpfex   ptomaines    which   have   been   isolated  b^tas,  in  temperate  climates,  between  the  14th 

from  putrescent  meat.    Tttcy  are  both  diamines,  and  i6(h  years.    At  this  period  the  female  form 

Neuridin,  CJIlN^  was  otie  of  the  first  of  this  acqtHres  a  characteristic  fulness  and  roundness. 

class   isolated  by  Brieger,  the  practical   founder  The   breasts   enlarge,   depositions  of   fat  taking 

of    the   study.     Choline,   neurine,  betaine,   and  place  in  the  mamma  and  on  the  pubes,  and  over 

muscarine   are   four    oxygenated   ptomaines   of  *«  body  geaemlly.    The  Internal  organs  of  gen- 

closely  related  cliemical  structure  that  are  pe-  eration  also  enlarge,  and  ihetr  functional  perfec- 

cnliaily  convertible  one  into  another  by  simple  lion     in     woman     is     marked     by     the     most 

chemical   processes.      Choline   is   ron -poisonous,  uoaqnivocal  of  the  signs  of  puberty,  the  appear- 

bnt   neurine   and  muscarine    are   highly  toxic,  anee  of  menstruation  (q.v.).    The  production  of 

They  are  found  in  decomposing  meat.    Musca-  ov».  ready  for  fertilization,  ig  the  most  essential 

rine,     from    the    poisonous    fly-mushroom,    is  and  significant  sign  of  the  firil  attainment  at  once 

thought  to  be  idertHcal  or  very  closely  shnihtr  to  of  puberty   and   of  the   true   female   generative 

the  choline,  neurine,  muscarine  compound.    My-  functions.     (See  Ova«y,)     Puberty  in  both  man 

tiloloxin   is  the  specific  poison  of  the  mussel,  and  woman  may  be  retarded  or  advanced  by  in- 

Typbotoxin  and  tetanotoxin  are  ptomaines  sup-  dividual   and  inherited  peculiarities  of  C — *■"' 

posed  to  be  the  active  poisons  produced  b"  ■'--  *"■'—  "■"''  ''-  — ''-'-- ■' * — 


typhoid  fever  and  lockjaw  bacteria.    Tyro 

is  a  toiic  ptomaine  found  in  cheese  and  in  ice  Public   Debt;   tJnited   States.     See    Debt, 

cream.     At  least  200  ptomaines  have  been  de-  National;  Debt,  Public;  Finance. 

^*^S  fef  Vy/^^f',"?  ^iM^i^';™!!'/^!!  PuWic  Ooumin.  The.    The  United  States 

Toxins'    (1902),  for  a  full  consideration  of  all  j^  ^^  (,„[           j  nation  in  the  world  which  has 

of  the  many  new  lines  of  thought  on  this  sub-  p^^  ^j^^  ^^  n,^  bulk  of  its  territory  direct  to 

j^^                                                               ,  the   intending  occupant      In   the   earliest   years 

PtBlia,  to'^B,  a  falling  or  drooping  of  the  of  the  nation,  when  gnvemmeat  was  organized 

upper  eyelid  owing  to  paralysis. of  the  muscle  over   a   comparatively   limited   area    along  the 

that  lifts  it    It  is  sometimes  congenital,  and  it  coast  of  the  Atlantic  Ooean,  the  federation  of 
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States  had  no  control  over  the  land  within  ment  from  that  point  of  view,  however,  the  real 
the  boundaries  of  each  separate  commonwealth,  purpose  of  the  disposal  being  that  of  populating 
Eighteen  States,  Maine,  New  Hampshire,  Ver-  and  developing-  the  country.  The  ca^  account 
mont,  Rhode  Island,  Massachusetts,  Connecticut,  has  been  held  as  of  little  concern. 
New  York,  New  Jersey,  Delaware,  Pennsylvania,  Over  100,000,000  acres  o(  puUic  hod  have 
Maryland,  Virginia,  West  Virginia,  North  Caro-  been  ^iven  away  in  the  form  of  bounties  and 
lina.  South  (Srolina,  Georgia,  Tennessee,  and  for  military^  service,  and  over  10,000,000  acres 
Kentucky,  each  retained  jurisdiciion  over  their  have  been  given  to  the  various  States  for  express 
own  land,  and  disposed  of  the  same  as  the  local  purposes,  generally  educational.  Nearly  loo/iao,- 
governments  saw  fit  ooo  acres  passed  to  individuals  under  the  so- 
Later  on,  when  Texas  was  admitted  to  the  called  swamp  reclamation  law,  long  since  re- 
Union,  that  State  also  retained  jurisdiction  over  pealed,  through  which  by  means  of  periory  and 
its  public  domain  and  is  administering  the  same  misrepresentation  valuable  agricultural  land  was 
to-day  under  State  laws  and  entirely  independ-  stolen  in  enormous  tracts.  Over  100,00(^000 
ently  of  national  control.  Without  exception,  acres  have  been  donated  for  educational  pur- 
all  other  territory  of  the  United  States,  including  poses,  most  of  this  land  passing  under  the  juris- 
Alaska,  has  been  disposed  of  by  Congressional  diction  of  State  govemmenls  for  that  purpose. 
action.  Since  the  United  States  went  into  the  Millions  of  acres  have  been  alienated  under  tbc 
land  business  the  government  has  acquired  for  mineral  land  law,  giants  for  wagon  roads,  under 
sale  and  disposal  nearly  3,000/100,000  acres  of  laws  providing  for  the  location  of  salt,  stone, 
land  on  this  continent.  This  vast  public  domain  and  timber  at  minimum  acre^e  prices.  During 
reached  from  the  eastern  boundary  of  Ohio  to  the  past  50  years  over  100,000000  acres  have 
Puget  Sound  and  from  Florida  to  CaJifomia,  been  disposed  of  as  railway  grants,  mtich  of  this 
wim  Texas  as  the  only  break  in  its  continuity.  land  being  of  the  very  best  character.  With  all 
For  a  century  the  United  States  has  been  this  liberality,  however.  Congress  must  be  given 
known  to  the  people  of  all  the  world  as  the  credit  for  having  refused  to  consider  thousands 
country  of  free  'homes,  with  the  result  that  of  wild-cat  schemes  whereby  millions  of  acres 
the  land-hungry  millions,  flocking  hither,  have  of  tlie  public  domain  were  to  be  diverted  to 
built  up  a  great  nation  with  such  rapidity  that  individual  ownership.  No  session  of  Congress 
the  history  of  the  world  affords  no  parallel,  has  passed  without  the  introduction  of  number- 
Leaving  Alaska  and  the  new  possessions  out  of  less  bills,  each  proposing  a  land  grant  to  some 
consideration,  owing  to  peculiar  and  unsettled  allegedly  meritorious  'enterprise.  These  propo- 
conditions  existing  therein.  Congress  in  its  sitions  have  taken  a  remarkable  range.  Grants 
legislative  capacity,  and  the  Interior  Department  of  land  have  been  asked  for  to  aid  in  Arctic 
in  its  executive  capacity,  have  since  the  founds-  e.xplnralion,  to  start  dairies,  private  schools,  to 
tion  of  this  government  been  given  control  of  pay  the  expenses  of  trips  abroad,  and  in  fact,  it 
over  1,500,000,000  acres  of  land.  There  have  would  be  difficult  to  name  any  industry  or  branch 
been  reserved  from  sale  and  settlement,  for  va-  of  human  invention  which  Congresa  has  not 
rious  purposes  and  for  reasons  of  public  policy,  been  asked  to  favor  with  a  land  grant 
about  i?o/XKVX»  acres.  Under  various  author!-  Of  the  vast  amount  of  money  paid  by  the 
zations  from  Congress,  title  to  about  800,000,000  government  for  its  public  estate,  nearly  half,  or 
acres  has  passed  from  government  to  other  about  $200,000,000,  has  been  paid  to  the  Indians 
ownership.  The  government  still  holds  for  for  quit  claim  deeds  to  territory  under  their 
sale  or  gift,  as  the  law  may  direct,  something  control.  The  record  of  sales  also  shows  that 
less  than  500,000,000  acres  of  land,  practically  the  government  has  paid  in  cash  more  for  the 
all  of  it  lying  between  the  Mississippi  River  and  Indian  lands  than  white  settlers  have  been 
the  Pacific  Ocean  on  the  east  and  west  lespcc-  charged  for  similar  lands,  to  say  nothing  of  the 
lively,  British  America  to  the  north  and  Mexico  rations,  supplies,  and  interest  on  deposits,  and 
to  the  south.  other  valuable  privileges  granted  the  Indians  in 
The  people  of  the  United  States  acquired  title  return  for  their  holdings,  to  which  their  title 
by  cession,  occupation,  and  purchase  to  the  area  at  the  best  was  more  or  less  indefinite.  The 
now  occupied  on  this  continent.  At  least  three  United  States  has  also  paid  nearly  $ioo/»0/)0o 
quarters  of  this  territory  was  acquired  by  pur-  to  individual  States  and  foreign^  countries  for 
chase.  Including  the  cost  of  survey  and  admin-  land.  To  survey  the  entire  pumic  domain  and 
istration,  the  nation  has  paid  over  $^30,000,000  pay  the  expenses  of  the  land  office  from  the 
in  cash  for  this  realty.  The  sales  of  land  have  foundation  of  the  government  to  the  present  day 
returned  over  $350,000,000,  thus  leaving  $50,000,-  has  cost  nearly  $200,000,000. 
000  approximately  as  the  net  cost  of  the  remain-  When  the  United  States  government  first 
ing  500,000,000  acres  still  upon  the  market.  These  went  into  the  land  business,  the  only  idea  pre- 
figures are  necessarily  valueless,  however,  for  the  vailinp  was  to  sell  the  public  domain  in  any 
purpose  of  arriving  at  a  balance,  for  in  addition  quantity  to  any  one  who  mi^t  apply,  at  such 
to  the  actual  cash  paid  for  the  land,  the  cost  of  price  as  could  be  realized.  This  system  prac- 
war,  political  and  criminal  jurisdiction,  and  a  tically  prevailed  until  1841.  In  that  year  was 
certain  proportion  of  the  cost  of  running  all  first  recognized  the  desirability  of  limiting  ii^di- 
dcpartments  of  the  government  can  rightly  be  vidual  holdings,  and  an  attempt  was  madeto  dis- 
charged to  this  land  account.  Speaking  in  the  courage  non-resident  ownership.  By  this  time 
narrower  sense,  the  people  have  paid  about  20  the  government  had  disposed,  under  previous 
cents  per  acre  for  their  public  domain.  This  arrangements,,  of  over  150,000,000  aCres.  In 
includes  merely  the  original  sum  invested,  and  1841  the  preemption  law  was  enacted.  This  was 
the  cost  of  survey  and  administration.  The  the  first  legal  recognition  of  the  fact  that  160 
average  price  received  for  land  sold  has  been  acres,  or  a  half-mile  square,  is  the  ideal  size 
about  40  cents  per  acre.  Few  administrations  for  a  ferm,  being  sufficient  agricuttnral  latld  to 
have  considered  this  department  of  the  gorem-  fully  occupy  the  energy  and  attention  of  K  stncle 
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family  and  yield,  under  conditions  prevailing  in 
the  United  States,  an  adequate  return.  Under 
tbe  provisions  of  this  law  any  citizen  could  take 
160  acres  of  govemmeHt  land  and  secure  title 
thereto  by  paying  $1.25  per  acre  after  liv- 
ing six  months  upon  the  property.  In  1862 
Congress  enacted  the  homestead  law.  This 
measure  reflected  the  views  of  those  who 
believed  that  the  pubHc  land  should  be  given 
at  minimum  cost  to  such  people  as  would  show 
their  good  failh  as  home-buiideis  by  a  continuous 
residence  of  Rve  years,  and  an  honest  attempt 
at  culti\-ation.  This  proved  a  slow  process, 
however,  for  those  desiring  to  increase  their 
land  holdings,  and  the  law  was  soon  amended 
so  that  after  six  months  residence  a  settler  could 
obtain  title  by  paying  $125  per  acre,  thus  com- 
muting his  option  of  obtaining  it  free  if  he 
lived  upon  it  for  five  years,  Laier  on  the  law  was 
again  amended  into  the  shape  in  which  it  now  is, 
extending  the  time  of  residence  from  six  months 
to  14  months  before  commutation  was  allowed. 
In  1873  the  timber  culture  law  was  passed,  which 
gave  the  settler  the  opportunity  of  acquiring 
another  160  acres  by  planting  a  certain  number 
of  trees.  The  law  was  apparently  correct  in 
principle,  but  in  practice  the  conditions  were 
found  to  be  almost  impossible  of  fulHlment, 
especially  upon  the  semi -arid  plains  of  the  West, 
and  the  taw  was  finally  repealed  as  offering  in- 
ducements to  fraud,  in  1875  another  law  was 
enacted  which  offered  640  acres  of  arid  land  to 
any  settler  who  would  fulfil  certain  conditions 
of  reclamation  by  carrying  an  artificial  supply 
of  water  thereto  and  paying  the  government 
$r.25  per  acre  in  addition.  This  Uw  still  stands, 
but  has  been  so  amended  as  to  reduce  the 
amount  of  land  which  can  be  taken  by  each 
claimant  to  330  acres,  and  the  conditions  of 
reclamation  have  been  made  more  severe.  This 
law  originated  in  California,  and  when  it  was 
first  enacted  in  1873  't  applied  only  to  that 
State.  Its  application  to  all  of  the  public  land 
States  was  made  general  in  1877.  In  1891 
Congress  became  alarmed  at  the  inroads  which 
were  being  made  upon  the  public  domain  by 
those  who  wtre  manifestly  not  legitimate  set- 
tlers. The  Ibws  as  they  then  stood  enabled 
a  single  claimant  to  secure  T.I20  acres  of  land 
at  coraparati\-c1y  little  expense  to  himself  and 
without  complying  seriously  with  the  purpose  of 
the  whole  plan  of  public  land  disposal,  that  of 
residence  and  cultivation.  On  3  March  tSgi 
the  agitation  over  this  matter  resulted  in  the 
repeal  of  the  preemptitm  and  timber  culture 
laws.  Under  the  timber  culture  law  nearly 
37flOO,ooo  acres  had  been  disposed  of,  and  even 
under  the  lax  administration  of  the  conditions 
required,  less  than  g.000,000  acres  had  been 
earned  by  planting  trees  as  the  law  specified. 

The  laws  now  in  force  governing  the  dis< 
posal  of  the  agricultural  portion  of  the  public 
domain  are,  therefore,  the  homestead  law  and 
the  desert  land  law.  The  homestead  law  gives 
the  settler  two  options:  he  can  settle  upon,  enter, 
and  acquire  title  to  160  acres  of  land  practically 
free  of  cost,  by  establishing  and  maintaining  resi- 
dence thereon  for  a  period  of  five  years.  He 
may.  on  the  other  hand,  at  the  end  of  14  months 
of  such  continuous  residence,  secure  a  patent 
from  the  government  by  paying  $1.35  per  acre 
tor  his  land,  if  it  lies  without  the  limit  of  rail' 


road  grants,  or  $3.50  per  acre  if  within  luch 

In  either  case  actual  residence,  impravement, 
and  cultivation  are  at  least  theoretically  re- 
quired. He  must,  according  to  the  law,  nuke 
application  for  this  land  in  'honesty  and  good 
faith,"  not  as  an  agent  for  others,  but  witt 
the  intention  of  making  if  a  home,  and  all 
agreements  to  sell  prior  to  the  issuing  of  the 
patent  are  forbidden.  Since  the  passage  of  the 
homestead  act  in  1S62  there  have  been  about 
1,500,000  original  homestead  filings,  involving  an 
area  of  about  2oaooo,ooo  acres  or  more.  About 
SO  per  cent  of  those  who  have  made  original 
homestead  filings  have  carried  the  procesf 
through  to  completion  and  received  title  to  the 

Since  the  Desert  Land  Act  was  passed  in 
1875  about  13,000,000  acres  have  been  preempted 
under  its  provisions,  though  less  than  3,000,000 
acres  have  been  finally  proved  up  upon.  As  the 
law  now  stands,  any  citizen  of  the  United  States 
or  person  who  has  declared  his  intention  of 
becoming  such  can  take  up  330  acres  of  arid 
''and  by  making  a  deposit  of  25  cents  per  acre  at 
the  time  of  filmg  and  paying  $1  per  acre  more 
when  title  is  asked  of  the  government.  The  law 
requires  that  before  securing  title  the  settler  shall 
prove  the  ownership  of  sufficient  water  to  irri- 
gate the  entire  tract,  shall  prove  that  he  has 
expended  at  least  $1  per  acre  each  year  in 
improving  the  land,  and  that  he  has  actually 
irrigated  within  three  years  from  the  time  of 
filing,  every  legal  subdivision  or  40-acre  tract  of 
his  claim.  Experience  has  proved  that  an  ave- 
rage expenditure  of  at  least  $10  per  acre  is 
necessary  to  fully  comply  with  the  letter  of  this 

There  have  been  a  number  of  special  laws 
enacted  with  the  intention  of  encouraging  the 
settlement  of  the  arid  and  semi-arid  public  do- 
main through  indirect  agencies.  The  most  not- 
able of  these  is  the  so-called  Carey  Act,  which 
proposes  to  ^rant  to  each  State  1,000,000  acres  of 
arid  land,  title  to  be  passed  from  the  general 
government  to  the  State  when  such  land  is 
reclaimed  by  irrigation.  A  few  of  the  States 
have  taken  advantage  of  this  law,  made  selec- 
tions from  the  public  domain  within  their  borders 
and  offered  inducements  to  private  capital   to 


oming,  the  home  of  Senator  Carey,  the 
author  of  the  act,  being  the  only  public 
land  Stale  to  take  advantage  of  the  oppor- 
tunity to  any  extent.  Idaho  and  Washington 
have  seriously  attempted  the  reclamation  of  large 
areas  in  this  manner,  but  as  yet  without  notable 


governing  the  securing  of  mineral  right 
or  rights  to  mine  upon  the  public  domain,  vary 
in  different  mininjt  districts;  but  under  the  fed- 
eral law  any  citizen  can  stake  out  a  limited 
amount  of  ground,  and  after  proving  that  he 
has  expended  a  certain  amount  of  money  for 
development  work  can  receive  title  to  his  claim. 
The  acreage  taken  from  the  public  domain 
under  the  mineral  land  laws  is  inconsiderable  in 
itself,  but  from  this  acreage  has  come  a  great 
part  of  the  wealth  of  the  nation.    There  are  also 
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Ibwb  providing  for  the  taking  vp  and  purchase  cessfully  establish  himself.     The  easily  arable 

from  the  government  of  coal  lands,  salt  claims,  habitable  public  land  has  ill  been  reserved  or 
stone  and  timber.  With  a  few  notable  exceptions  segregated  to  private  owerahip.  What  is  left  is 
these  laws  have  operated  to  the  devebpment  and  wonderfully  valuable  and  susceptible  of  the 
prosperity  of  the  country.  What  is  known  as  highest  production,  but  under  different  condi~ 
the  timber  and  stone  act  has  been  notoriously  tions  of  settlement  from  those  which  have  here- 
abused  in  its  application  to  timber  land.  This  tofore  prevailed.  It  is  estimated  that  the  re- 
law  allows  any  citizen  to  secure  i6o  acres  of  maining  public  domain,  if  scientifically  developed, 
saW'Tnill  timber  by  filing  a  claim  and  paying  will  support  in  comfort  at  least  three  times  the 
the  government  $2.50  per  acre  for  the  land,  present  population  of  the  entire  United  States. 
The  General  Land  Office  at  Washington  esti-  A  partial  recognition  of  this  condition  -was 
mates  that  nearly  5,000,000  acres  of  valuable  secured  from  Congress  in  ig03  by  the  enactment 
timber  has  been  so  disposed  of  by  the  govern-  of  a  National  Irrigation  Law.  The  fight  preced- 
ment  at  a  price  stwnetimes  returned  to  the  pur-  ing  the  enactment  of  this  law  recalled  to  older 
chaser  by  tlie  sale  of  a  single  tree  from  an  acre  members  of  Congress  the  desperate  struggle 
of  hia  quarter  section,  or  160  acres.  In  other  necessary  to  secure  the  passage  ot  the  Homestead 
words,  the  government  has  probably  sold  for  Law  in  l86z.  The  National  Irrigation  Law  is, 
less  than  $13,000,000  timber  conservatively  es-  in  reality,  a  modified  Homestead  Act,  made  par- 
timated  to  be  worth  at  least  $100,000,000.  As  the  ticularly  applicable  to  the  arid  public  domain. 
population  of  the  United  States  increases,  and  It  provides  that  the  government  shall  create  an 
the  conservation  of  resources  receives  more  and  artificial  water  supply  by  the  building  of  storage 
more  attention,  it  is  realized  that  the  arable  land  reservoirs  and  the  diversion  of  rivers,  and  the^ 
and  forest  timber  of  the  nation  has  been  distrlb-  dispose  of  the  land  reclaimed  theteby  to  actual 


uted  with  lavish,  not  to  say  careless,  generosity, 
the  results  of  which  are  already  felt  in  the 
exhaustion  of  the  free-home  area  and  a  narrow 
limit  to  the  once  apparently  inexhaustible  timbei 
supply  of  the  country. 

During  recent  years  condil 
with   marvelous   rapidity. 


settlers  who  will  not  only  live  upon  it,  but  who 
will,  through  a  series  of  annual  payments,  return 
to  the  governmi-nt  the  cost  of  irrigation.  In 
this  law  the  principle  of  residence  and  cultivation 
is  more  fully  recognized  than  in  any  land  law 
have  changed  upon  the  statute  books.  Speculation  is  prac- 
century    the    tically  imimsstUe.  and  the  enterprise  possesses 


building  of  homes  has  only  been  limited  by  the  no    attractions    for    others    than    home-seekers. 

number  of  home-seekers.    The  land  lay  fallow  This  law  is  a  recognition  of  the  need   for   a 

awaiting  the  plow.    As  the  plow  turned  its  fur-  general   revision   of  the   huid   laws,   in   view   of 

row     the     guiding     spirit     could     foretell     the  the  very  great  dianges  which  have  taken  place 

almost  immediate  harvest.     This  is  no  longer  in  the  conditions  of  settlement  since  the  earlier 

true,  for  there  is  now  hardly  a  spot  left  in  the  days  of  American  pioneering.    Under  the  terms 

great  public  domain  of  the  Unttea  States  where  of  the  National  Irrigation  Law  the  money  de- 

the  hardiest  pioneer,  without  resources  other  than  rived  from  the  sale  of  public  lands  is  to   be 

willing  hands  and  indomitable  spirit,  can  sue-  devoted  to  the  reclamation  of  the  arid  region. 

THE  PUBLIC  DOMAIN,  1910. 
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In  I9C^  the  fund  represented  an  accumulation  of  are  large  and  included  amon?  them  is  the  whole 

about   $l6,<XiOvOOO   with   a    promise    for    several  of  Indian  Territory.    By  treaty,  purchase,  and  in- 

years  to  come  of  annual  additions  amouRting  to  dividual  allotment  to  the  Indians  these  reserva- 

at  least  $5,000^000  more.    The  theory  of  the  law  tions  are  rapidly  decreasing  in  size,  and  some 

implies  a  revolving  fund,  as  the  money  is  to  be  time  in  the  future  they  will  practically  disappear. 

returned  to  the  government  by  the  beneficiaries.  The  forest  reservations  amount  lo  over  60,000,- 

If  this  plan  works  oat  successfully,  the  govern-  000  acres   and   are  the   most   important   feature 

incnt  will  in  course  of  time  be  able  to  utilize  of  the  more  modern  and  scientific  administration 

fully,    for   the    benefit    of    the    arid    region,    all  of  the  public  domain  characterizing  government 

possible  sources  of  water  supply.  control.      Under   authority    given   by    Congress 

In    19C4   the   General   Land   Office  issued   an  the  President  of  the  United  States  has  the  power 

estimate  of  the  status  of  the  public  domain  on  to  withdraw  from  settlement  any  portion  of  the 

tile   North   American   Continent.     This   is  com-  public  domain  which  may  be  determined  to  be 

prised  within  the  United  States  proper  and  the  more  valuable  for  forest  conservation  and  the 

Territory  of  Alaska.    The  result  may  be  seen  protection  of  watersheds  than  for  promiscuous 

from  the  table  on  the  preceding  page.  disposal  under  existing  land  laws.    This  author' 

la  the  foregoing  table,  the  territory  in  the  ity  has  been   freely  exercised  within  the  past 
Philippines,  Porto  Rico,  and  other  new  posses-  five  years  and  great  areas  of  noble  timber  have 
sions  IS  not  inclnded.    In  securing  this  new  terri-  thus   been  preserved  from   speculators,  and  the 
tory  the  United  States  fell  heir  to  a  large  area  water    supply   of    nearly   all    the    great   rivers 
formerly   mider   Spanish   sovereignty,   but   with  rising  in  the  western  mountains  has  been  assured 
morw  or  less  indefinite  title.     When  the  gov-  by    perpetuating  the    wooded    covering   of  the 
ermncnts   of   these   new   cotmtries   were   finally  hills   and   valleys   at  their   sources.     That   these 
organized  by  Congress,  it  was  decided  to  give  reservations  will  be   extended  until  practically 
the  title  of  all  public  land  into  the  hands  of  the  all  the  great  virgin  forests  are  protected  is  a 
local    authorities,    hence    they  did   not   become  foregone  conclusion,  for  in  rgo4  over  50,000,000 
part  of  the  public  domain  of  the  United  States  acres    of    forest    and    woodland    were    under 
within   the    strict   meaning   of   the   term.      The  consideration    for   possible   addition   to   the    re- 
Philippine  government  and  the  government  of  served  territory.    The  sentiment  of  the  coun- 
Porto   Rico  have  since   enacted  laws  indicating  ti^  has  been  very  much  divided  as  to  the  wisdom 
the  manner  in  which  land  can  be  disposed  of  of  this   wholesale  reservation  of   forest,     TTw 
These  regulations  are  necessarily  more  or  less  prosperity  of  the  West,  in  many  sections,  depends 
temporanr  and  experimental.     It  will  be  several  upon  free  access  to  timber  for  mining,  construc- 
ynn  b«iore  surveys  can  be  completed  and  the  tion,  and  domestic  purposes.     From  these  sec- 
(     .........  tracts  already  in  private  owner-  tions  has  naturally  come  no  little  opposition  to 

•      "-    ■  •       •  ■     ■  -^i-- -■—  of  fore*   "-  ■       ■-'     ■'-■ 


ship  determined.     Effort  has  been  made,  how-  the  creation  of  forest   reserves,  but  with  the 

ever  to  embody  Ae  homestead  idea  and  thus  adoption  in  the  near  future  of  a  scientilk  system 

eomurafe  settlement  upon  small  holdhigs.    The  of  forestry  which  will  allow  of  lumbering  with- 

problem  of  dealing  with  tropical  areas  has  yet  out  total  destruction,  and  the  general  encourage- 

ta  be  worked   ont  through  actual   experience,  mextt   of  reforestation  this   opposition   will   be 

There  h«  been  as  yet  no  great  demand  for  this  o'""^'"*- 

land  except  by  exploitation  companies  interested         ^he  table  showing  the  area  of  unappropriated 

in  the  mining  or  lumber  industry.     Profiting  by  public   domain   still   existing  in   the   States   and 

past  nnstakes,  Congress  has  been  very  slow  to  Territories  shows  that  a  greater  part  of  it  lies 

grant  many  privileges  of  this  kind,  but  in  course  in  Arizona,  California,  Colorado,  Idaho,  Mon- 

of   time    some    plan    will    be   adopted    whereby  tana,  Nevada,  New  Mexico,  Nonh  Dakota,  Ore- 

the  valnaMe  natural  resources  of  the  new  posses*  gon,  South  Dakota,  Utah  and  Wyoming.     Not- 

sions   can   be   utilized   wttbont  permanendy  de-  withstanding  the  many  years  the  Southern  States 

(tTcnring  dieir  recnperative  power.  have  been  settled  there  still  remains  within  the 

In  the  table  above  given  it  will  be  noted  boundaries  of  Alabama,  Arkansas,  Florida, 
that  of  the  more  than  863.ooo«ooo  acres  remaining  Louisiana,  Mississippi,  and  Missouri  consider- 
about  j68,ooo,ooo  acres  are  credited  to  Alaska,  able  unappropriated  land.  Most  of  this  land  is 
This  territory  is  as  yet  practically  unsurvCTcd,  worthless,  however,  and  is  found  on  rocky 
and  its  possibilities  undetermined.  Mineral  land  let^es  and  mountains  where  the  timber  is  not  of 
laws  and  regulations  are  in  force  similar  to  those  sufficient  value  to  induce  the  exercise  of  citi- 
prevailing  in  the  older  States,  but  the  agricul-  zens'  riglits  to  obtain  it  from  the  Federal  gov- 
tural  possibilities  are  so  indefinite  that  little  emment  In  one  or  two  of  the  Southern  States, 
necessity  has  yet  arisen  for  providi:^  for  home-  however,  notably  in  Mississippi,  there  has  been 
seekers.  A  great  future  has  been  predicted  for  a  recent  and  rapid  absorption  of  the  few  re- 
Alatka  in  the  direction  of  agriculture,  but  with  maining  acres,  this  being  due  to  the  increasing 
vast  areas  not  only  in  the  United  States,  but  in  value  of  pine  timber  and  the  discovery  diat  there 
adjoining  Canadian  territory,  still  open  for'set-  was  enough  of  such  timber  on  some  of  these 
tiement,  it  is  not  probable  that  much  will  be  tracts  to  warrant  their  being  preempted  under 
done  in  the  direction  of  farming  in   Alaskan  the  homestead  law. 

valleys,  other  than  to  attempt  to  supply  the  local  Nevada  is  the  most  notable  example  of  a 

demand  for  produce  created  by  the  mining  set-  State  where  the  preemption  of  a  small  pcrcent- 

tlements.  age  of  its  total  area  has  resulted  in  a  check  to 

That  portion   of  the  public  domain   marked  the  absorption  of  the  balance  into  private  owner- 

teserved  amotmts  to  about  I7o,ooox»o  acres.    In  ship.    But  a  little  over  4  per  cent  of  the  sur- 

thts  area  are  included  military,  Indian,  and  forest  face  of  Nevada  is  owned  by  private  individuals, 

reservations.    The  military  reservations  are  quite  Owing  to  the  arid  character  of  the  land  and  the 

numerous,  but  small  m  acreage  and  are  gradually  control  of  the  water  supply  within  the  boun- 

being  done  away  with.    The  Indian  reservations  daries   of  this   4   per  cent,   the   other  96   per 
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cent    is    valueless,   except   possibly    for   limited  which  lay  north  of  the  31°  of  north  latitude, 

grazing  purposes.    It  is  in  such  Stales  as  this  but    all    lands    east    of   the    Alleghanys    were 

that  the  national  irrigation  work  is  expected  to  claimed  by   the  original    Stales,   while  all   lands 

produce  the  greatest  results  in  the  direction  of  between  the  Alleghany  Mountains  and  the  Mis- 

openiiiK  new   territory  available   for  home-seek-  sissippi  River,  except  the  extreme  northern  and 

trs,    Orvc  of  the  great  problems  connected  with  southern   portions,  were  claimed  by   Massachu- 

the  administration  of  the  public  domain  has  been  sclts,   Connecticut,   New    York,   Virginia,   Geor- 

the  control  of  the  grazing  privilege.     The  great  gia,  and  the  CaroJinas,  under  the  terms  of  their 

industry  of  the  West,  that  of  raising  live-stock  original     crown    grants,     which     described     the 

upon  government-owned  land,  rests  entirely  for  lands    granted    as    ext'"Jiding    westward    to    the 

its   support   upon   this   privilege.     Congress   has  "South  Sea"  or  Pacific  Ocean.     There  was  noth- 

shown  a  marked  disinclination  to  perpetuate  gov-  ing  in  the  grants  to  the  other  si.t  colonies  which 

ernment  Control  of  the  public  lands  by  initiating  could  form  the  basis  of  such  a  claim,  and  upon 

any  form  of  lease  which  would  exclude  the  pos-  the  formation  of  llic  Union  they  jealously  pro- 

sible  home-builder.     There  are  many  millions  of  tested   against   the   continued   ownership   of   the 

acres,  however,  which  so  far  as  can  be  seen  now  lands    west    of   the    mountains    by    the    States 

will  never  be  used  except  for  grazing  purposes,  named,  and  these  lands  were  later  relinquished 

and  in  time  some  form  of  government  control  to  tlie  national  government  as  follows: 

which  will  result  in  the  production  of  revenue  In    1781   New   York   ceded   without  reserva- 

and  a  conservation  of  this  great  property  must  tion  202,187  acres,  now  in  the  count;  of  Erie, 

be  adopted.  Pennsylvania.     In   I/84  Virginia  ceded   169.5S9.- 

At  various  times  Congress  has  passed  laws  680  acres  north  of  the  Ohio  and  east  of  the 

fiving  land  rights  in  payment  for  services  per-  Mississippi  rivers  and  known  in  subsequent  leg- 
ornied  or  property  confiscated.  These  laws  re-  islatioii  as  the  "Northwest  Territory,"  reserv- 
sulted  ill  the  issuing  of  what  is  known  as  land  ing  therefrom  i=B,ooo  acres  for  the  benefit  of 
scrip,  and  out  of  the  use  of  this  scrip  grew  many  George  Rogers  Clark  and  the  officers  and  sol- 
abuses  which  caused  the  practice  to  fall  mto  tifers  who  aided  him  in  his  successful  expedi- 
dxsfavor.  There  are,  perhaps,  less  than  2,000,000  tion  into  that  country  against  the  British,  and 
acres  of  scrip  not  yet  utilized,  and  it  commands  also  so  much  of  3,800,000  acres  in  Ohio  as 
a  ready  sale  upon  the  market  at  good  prices,  should  be  needed  to  satisfy  certain  donations 
The  amount  used  each  year  is  inconsiderable,  to  her  Revolutionary  soldiers.  This  cession 
however,  and  it  is  gradually  disappearing.  When  also  contained  a  stipulation  that  the  possession 
a  forest  reservation  is  created,  owners  of  pri-  of  French.  Canadian,  and  other  settlers  of  Kas- 
vate  holdings  withm  its  boundaries  are  com-  kaskias.  Saint  Vincents,  and  other  neighboring 
pensated  by  being  given  the  privilege  to  locate  villages,  who  then  professed  to  be  cUiiens  of 
an  equal  acreage  upon  other  public  domaia  Virginia,  should  be  recognized  and  confirmed. 
There  have  been  serious  abuses  of  this  privilege  in  i^g  Massachusetts  ceded  without  reserva- 
a  so,  for  very  often  land  almost  valueless  in  tion  34,s6ofioo  acres,  which  now  forms  a  part 
character  has  been  traded  to  the  government  for  of  gouthem  Michigan  and  Wisconsin  and  north- 
new  location  privileges  which  were  used  upon  ern  lUinois.  In  1786  Connecticut  ceded  26^600.- 
valuable  forest  areas.  The  readily  salable  lands  000  acres,-  which  now  forms  the  nonl.em  parts 
have  disappeared,  bimdly  distributed  with  lavish  of  Ohio.  Indiana,  and  Illinois,  reservirg,  how- 
,iand  at  minimum  prices  and  in  almost  unlimited  ever,  3.800,000  acres  — a  strip  in  northern  Ohio, 
areas  to  whomsoever  might  apply.  From  the  ijo  n.jies  iong_  y^\,i^^^  ^^  afterward  known  aa 
very  richness  and  vane  of  the  land  much  gain  the  "Western  Reserve,"  ami  of  which  Con- 
to  the  country  as  a  whole  has  come.  State  after  necticiit  donated  500,000  acres  subsequently 
Stale  has  been  added  to  the  Lnion  by  virtue  of  known  as  "Fire  Unds,"  to  certain  of  her  citi- 
Ihc  settlement  of  public  lands  Cities  and  towns  zens  who  had  suffered  loss  by  fire  and  raids 
have  been  bmit  and  a  nation  has  grown  to  man-  during  the  Revolutionary  War.  The  remainder 
hood.  Apparently  unlimited  in  area  and  uu-  of  the  Unds  reserved  by  Connecticut  were  sold 
paralleled  in  richness,  the  hind  has  passed  from  lo  ^  company  for  $i,2Qaooo.  In  1787  South 
the  government  without  much  public  coijcern  Carolina  ceded  without  reservation  3,t36/x)0 
and  with  the  evils  accomplished.  lost  sight  of  acres-a  strip  15  miles  wide,  which  not  fo^ 
m  the  great  grow-th  of  the  country.  Nearly  ,i,e  northern  parts  of  Georgia.  Alabama,  and 
every  secretary  of  the  interior  for  25  years  past,  Mississippi,  while  in  1790  North  Caroiiha  ceded 
nowever,  has  been  so.  impressed  with  the  dan-  29.(84^00  acres  which  now  forms  the  State  of 
gers  of  an  approaching  crisis  that  an  alarm  Tennessee,  reserving  the  right  to  satisfy  there- 
Th„„X"f  ,^°'""^'"^f  ff"""  '^^ch  admmisiration.  f^m  certain  donations  made  to  her  soldiers  and 
Thoughtful  men  of  the  present  day  arc  now  certain  claims  theretofore  initiated  under  her 
concerned  with  this  economic  problem  peculiar  Und  laws  which  absorbed  the  bulk  of  the  lands 
to  the  United  States  and  the  public  latid  admin-  embraced  in  her  cession.  In  1B02  Georgia  ceded 
^}T'X  Z'"^  the  20th  century  promises  to  te  56,689,920  acres,  now  forming  parts  of  A 1  aba m. 
^r-vJ^T^^^"  „  t  character  than  that  which  and  Mississippi,  in  consideration  of  the  payment 
prevailed  during  the  19th.  ,0  her  of  $1  i»,ooo  and  the  satisfaction  of  cer- 
JAMES  U.^VENPORT  WHELPLEY,  (ajn  outstanding  obligations  known  as  the  «Va- 
Dept.-of  Commerce,  li-asbinglon,  D.  C.  zoo  Claims."  the  seitrement  of  which  finally  cost 
Ptibhc  Domam.  The  lands  constituting  the  United  Slates  S^.ooo.ooo. 
the  public  domain  of  the  United  Sutes  were  ac-  The  claims  of  Mas.^achusetts  and  Connecti- 
quircd  through  treaties  and  cessions  from  for-  cut.  ba.'cd  upon  their  crown  grants,  conflict 
eign  governments,  and  the  original  Sutes  of  the  with  (he  claim  of  Virginia  which  she  asserted 
Union  and  by  annexation.  under  her  grant,  and  also  by  virtue  of  the  ««e- 
By  the  definitive  treaty  of  1783  England  re-  cesstui  expeditions  of  her  State  troops  under 
Itnnutshed  all  lands  east  of  the  Mississippi  River  George  Rogers  Clark  into  that  countiy. 
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In  1803  France  ceded  757,961,920  acres,  now  germ  and  basis  of  the  principal  methods  after- 
known  as  the  "Louisiana  Purchase"  (q.v.),  the  ward  adopted  by  the  federal  government. 
government  paying  therefor  $27,267,621,  indud-  In  some  ii;stances  large  grants  were  made 
ing  interest,  etc.  These  lands  now  constitute  a  to  favorites  of  the  Crown,  but  the  bulk  of  colo- 
part  of  Mississippi,  Alabama,  Texas,  Colorado,  nial  lands  were  sold  under  local  laws  and  regu- 
Wyoming,  Montana,  and  the  States  lying  be-  lations  at  50  cents  and  upward  per  acre,  with 
tween  them  and  the  Mississippi  River.  In  1819  quit  rent  stipulations,  and  to  actual  settlers  and 
Spain  ceded  37,931,520  acres,  now  constituting  occupants  who  were  given  preferred  rights  and 
the  State  of  Florida,  at  a  total  cost  of  $6,289,768.  protected  in  them.  In  some  instances  every  im- 
In  1848  Mexico  ceded  334^143.520  acres,  now  migrant,  and  the  person  who  sent  or  brought 
constituting  the  States  of  California,  Nevada,  him,  each  received  a  donation  of  lands,  with 
Utah,  and  parts  of  New  Mexico,  Arizona,  Colo-  an  additional  donation  when  the  first  had  been 
rado,  and  Wyoming,  at  a  cost  of  $l9,2S0/)00.  occupied  and  cultivated. 
In  18^  Texas  ceded  6i,8!t2,48o  acres,  now  con-  Methods   of  Diipostng   of  Public   Lands.— 


for  $10,000,000.  In  1867  Russia  ceded  all  of  posed  of  by  it  for  revenue  purposes  only,  and 
Alaska,  embracing  approximately  599446,000  the  second  was  the  theory  that  they  should  be 
acres,  for  $7,200,000.  In  1897  the  Hawaiian  Is-  held  by  the  government  in  trust  for  distribution 
lands,  containing  4,313.600  acres,  were  volun-  to  and  actual  use  by  the  people  in  the  manner 
farily  annexed.  In  i8g8  Spain  ceded  Porto  most  conducive  to  their  occupation,  cultivation, 
Rico,  containing  2,304,000  acres;  Guam,  ii^ooo;  and  home  building.  The  revenue  theorj-  first 
the  Philippine  Islands,  containing  9[,520.doo  controlled  in  this  country.  The  Contmental 
acres,  for  $20,000,000.  In  1899  Tutuiia  and  other  Congress,  having  no  power  to  levy  taxes  for 
small  Samoan  Islands,  conttining.  in  all  46^20  the  payment  of  its  war  debt,  induced  the  States 
acres,  were  annexed.  In  igoi  Spain  ceded  Si-  owmng  lands  west  of  the  AUeghanys  to  relin- 
butu  and -other  small  islands,  containing  in, all  quish  them  to  the  national  government  on  the 
43^520  acres,  for  $100/100.  The  'Oregon  Coun-  theory  that  they  were  'important  resources" 
try,"  containing  183,480,960  acres  and  embracing'  from  which  that  debt  could  be  discharged.  Set- 
Oregon,  Washmgton,  Idaho,  and  part  of  Mon-  tlements  upon  public  lands  were  discouraged 
tana,  was  claimed  by  the  United  States  through  and  in  fact  forbidden  by  Congress  in  1785  and 
discovery  and  exploration  and  that  claim  was  1804,  and  later  the  President  was  empowered  to 
afterward   recognized  by  England  and   Spain.  use  soldiers  to  enforce  the  removal  of  settlers. 

That  part  of  the  lands  ceded  by  South  Caro-  In    1785   auction  sates  at  $1.2.5   P"  ^""^  '"   """ 

lina  which  lay  north  of  Georgia  was,  by  act  limited  amounts  were  authorized,  but  prior  to 

of   Congress,   added    to    that    State;    the    lands  the  adoption  of  the  Constitution  but  three  sales 

ceded   Iw  North   Carolina,   which   remained  un-  had  been  made  — one  to  the  Ohio  Company  for 

ahsorbed  in  the  satisfaction  of  her  outstanding  822,900  acres,  one  to  John  Clevcs  Symmes,  under 

claims,    were    donated    to    Tennessee;    Virginia  which  248,540  acres  were  patented,  and  another 

consented  to  the  creation  of  Kentucky  from  her  to  the  State  of  Pennsylvania  for  202,187  acres, 

unceded    western    lands.     The    lands    ceded    by  now  in  Erie  County.     In  1790  Alexander  Hamil- 

New  York  were  sold  to  Pennsylvania,  and  New  ton,  then  secretary  of  the  treasury,  submitted  a 

York  relinquished  her  claims  to  lands  in' Vet-  detailed   plan    for    the    disposal .  of   the   public 

mont,    while    Massachusetts    consented    to    the  lands,  which  embraced  the  basic  principles  of 

erection    of    the    State    of    Maine    from    lands  both     the    colonial     and    the    present    systems, 

claimed  by  her  under  her  original  charter.     AH  In   1795  the  substance  of  the  present  system  of 

of   these   States   disposed    of   the   lands    within  surveys    into    rectangular   townships,    six    miles 

their  borders  under  their  own  law  and  for  their  square,   containing   sections   of   6,^  acres   each, 

own  benefit.     The  act  under  which  Texas  and  was  provided  for,  and  auction  sales  of  unlimited 

Hawaii  were  annexed  anthorii-ed  them  to  hold  amoun,ts,  at  not  less  than  $2.00  per  acre,  were 

ind  dispose  of  their  lands,  and  the  pitblic  lands  authorized.     This  system  was  modified  in   1800, 

in    Porto   Rico   and   the   Philippines   are   to   be  and  speculators,  stimulated  by  the  prospects  of 

"disposed  of  by  their  local  authorities  under  laws  early  sales  to  immigrants  who  continued  to  come 

and   regulations   specifically   applicable  to   them,  to    the    new    country    in    constantly    increasing 

All  of  the  other  lands  mentioned  above  are  dis-  numbers,   took  advantage   of  the   credit   system 

posed  of  for  the  benefit  of  the  national  govern-  authorized  by  this  law  and  purchased  so  largely 

ment  under  a  general  system  of  laws  applkable  in    excess   of   their   means   that   5,756,622   acres 

mainly   to   all   alike   with   the   exception   that   a  of  the  19.399.158  acres  sold  prior  to  30  June  1820 

modified  system  is  applied  to  lands  in  Alaska.  were  forfeited   for  nonpayment  of  the  purchase 

Three   forms  of  government  existed   in   the  money,   and  the  government,  instead  of  ceceiv- 

colonies  out  of  whkh  tlie  Union  wasformed—  ing  $47,689,563,  received  $27,900,279  from  that 

that  of  New  Hampshire,  New  York,  Virginia,  source. 

Georgia,  and  the  Carolinas  being  provincial ;  The  inability  of  purchasers  to  meet  the  pay- 
that  of  Pennsylvania,  Delaware,  and  Maryland  ments  upon  their  lands  caused  distress  in  the 
being  proprietary,  while  that  of  the  other  was  newly  settled  country  aiid  tlie  clamor  for  relief 
created  by  charters.  Notwithstanding  these  di£-  became  so  great  that  the  law  was  repealed  in 
ferences  lands  in  all  of  the  colonies  were  held  1820  when  the  minimum  price  of  lands  was  re- 
of  the  Crown,  in  fee  and  common  socage,  and  duced  to  $1.25  per  acre,  and  all  lands  which  had 
not  in  capile,  or  by  knight  service.  No  trace  of  failed  to  sell  when  offered  at  public  auction 
feudal  tenures,  such  as  existed  in  England,  was  could  afterward  be  bought  in  unlimited  quan- 
found  among  them,  and  their  different  systems  lities  at  that  price. 
o{  disposing  of  their  public  lands  furnished  the  The  theory  ^liat   the  public  lands  should  be 
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regarded  as  a  source  of  revenue  early  met  with  The  policy  of  encouraging  education   in   the 

opposition  In  this  couittrv  as  well  as  in  England,  newer  States  by  libetal  grants  of  land  was  early 

In  1785  Edmund  Burke  brought  a'bill  before  the  adopted  and  resulted  in  donations,  at  first  of  one 

British    House    of    Commons    under    which    he  section  of  640  acres  and   later  of  two   sections 

strongly   advocated   the   opposite   theory   as   the  in  each  township,  and  in  some  instances  special 

sounder  principle  of  political  economy.     Hecon-  additional  grants  were  made,  and  5  per  cent   of 

tended  that  any  measure  which  would  induce  a  the   receipts   from   the  cash    received   for   lands 

more  extensive  settlement  and  cultivation  of  the  were  donated  to  the  States. 

soil  would  more  greatly  benefit  the  government,  Internal   improvements,   and   particularly   the 

and    this    doctrine    was    adopted    and    strongly  construction  of  wagon  and  rail  roads,  have  also 

urged  b^  the  minority  in  this  country  until  it  re-  been  encouraged  by  large  grants  of  pablic  lands. 

suited    in   the  pre-emption    system   which   pre-  under  which  more  than  iiz,ooiVx»  acres  have 

ferred   the  settler  above   the   speculator.    This  been  patented. 

system  found  its  origin  in  i8or.  when  Congress         To  induce  their  drainage  and  reclamation, 

protected  the  settlers  on  lands  which  had  been  swamp  lands  were  granted  to  certain  of  the 

excluded    from   the   original  purchase   made   by  States    and    about    65,000,000    acres   have   been 

Symmes,  and  continued  to  grow  under  the  active  patented  under  this  grant 
support  of  President  Jackson.  Senator  Benton,         It  is  estimated  that  prior  to  30  June  rtjio 

ana   others,   until   it  developed  through   various  goo,000,ooo   acres,   approximately,   or  the  equiv- 

amendments  into  the  pre-emption  law   of  1841,  alent  of  5,630,000  farms  of  160  acres  each  had 

which  continued  in  force  with  slight  modifica-  been  disposed  of  by  the  government,  and  there 

tions  wntil  it  had  outlived  its   usefulness  and  remained   approximately   ?i  1,086,000  acres,    in- 

was  repealed  in  1891.    Approximately,  zoo/x»,-  eluding  AlasKan  lands,  yet  to  be  disposed  of- 

000  acres  of  lands  were  disposed  of  under  this  See  Lands,  Public  T.  W.  WnriN, 

"<^„   ,         ,  Generai  Land  Oifict,  WaihmgfOH.  D.  C. 

Under  this  system  a  citizen  with  certam  pre-  ■.,..„...         .j         .       j  «- 

scribed  quahficationa  could,  after  residing  upon         PubBc  HealHi  AMoci«tic»,  American.    See 

cultivating,  and  improving  the  land,  to  a  limited  Amemcan  Pubuc  Health  AssociATiaK. 
extent,  purchase  it  at  $i.zs  per  acre.  Public    Opinion,    the    Power    of.    In    at- 

The  theory  that  the  largest  possible  induce-  tempting  to  estimate  the  sources,  the  power  and 

ment    should    he    offered   to   the    home    builder  limitations  of  public  (pinion,  it  is  necessary  first 

found  its  fullest  expression  in  the  present  home-  to   determine  wkat  public   opinion   is.     Webster 

stead  law,  under  which   citiiena  having  other  defines  private  opinion  as  *the  judgment  or  senti- 

requisite   qualifications   may   obtain   title   to   160  ment    which  the    mind    forms    of    persons    or 

acres  of  public  land,  without  paying  for  the  same,  things."     More  broadly,  it  may  be  defined  as  a 

by  simply  residing  upon  and  cultivating  it  for  five  conviction  based  on  evidence,  an  assent  secured 

years.    The  theory  of  this  law,  long  advocated,  i™  argument,  or  a  view  acquired,  perhaps  un- 

found   a  place   m   a   political   platform   in    1852.  consciously,   through  the  reading  habit.     Public 

and  remained  an   issue  before   the  people   until  opinion  may  be  described  as   the   aggregate   of 

It  bwame  a   law   m   1862    having  been   lotro-  private  opinion.    It  is  what  the  mass  or  the  ma- 

duced  by  Representative.  Galusha  A.  Grow  of  Jority  believes  or  feels.    A  popular  government 

Pennsylvania.    Under  this  law  118,920,159  acres  ^  ^vernment  by  public  opinion  expressed   in 

''H''*?J""7"^''P"*"'^°  ^-'""^  '^"''  ele«ions    and    formulated     in    statutes.     Public 

In  1878  a  law  was  enacted  to  encourage  the  ™i„ion  as  it  regulates  the  conduct  of  a  com- 

growth  ot  timber  m  the  treeless  regions,  under  munity  is  an  unwritten  law  — a  dominant  senti- 

which   title   could   be   obtained   to   160  acres   by  ^^^  representing  a  common  agreement  or  code 

planting   and   cultivating    10   acres    of   timber,  ^f  moraU  and  manners. 


,       .           '              ...              ,  t;       IT   -      .  or  puQiic  opinion,     in  lire  ueoiocrdui;  Euiuiiuur- 

fc  «  sS,  ™,  .      irnj.l,on,  or  h,  may  pur-  „k,iQ  opinion  iVT  pottol,  «lE  under  tbc  ,Z 

v'K.\K  &'ZSr'hV£r"5*.°Iur;'"'  "°"  T""  ""  "^  ''T^ ^Vn^S^t 

,n.n"-pu"S"f,  t?'.{,";rrlor-T"'  """^  -I  *«  "^o^.^.  ^  gS"TJi 

™d1b,JS°forco'n.nte  ™iur™.Cr  'p'r"~  «"»'',  """"i^i.  "".•'"^rS't  n"fo 

imity  to  a  railroad  ^^''  ^°^  *<  reactioo  in  favor  of  Charles  U.,  tor 

A   large   amount   of  public   lands   have  been  '^e  expulsiojiof  James  "■•.''^b^";,''"^  '^I 

set  aside  as  reservations   for  occupation  by  the  «''°'''  ^^  **"  election  of  William,  of  Orange 

Indians,   for   military  purposes,    for   the   protec  and  the  introdnetion  of  the  Hanow«n  dynasty, 

tion  of  forests,  etc..  which  are  not  subject  to  any  P'lWi^  opi'^«'  i"  ^ngUiid  forced  i^o"  »»« W- 

kind    of   appropriation    under    the    public    land  '^e   Cabinets   the   necessity    for   refarm   Ot    the 

laws—  192,931.197  acres  having  been  reserved  franchiFie  and  of  the  com  laws,     F^ie  opinron 

for  the  protection  of  forests  alone  prior  to  30  directed  the  Declaration  of  IndependeiKe  in  t*i» 

June  191ft  country  and  sustained  the  long  war  for  freedom. 

Scrip  of  various  kinds  and  warrants  issued  Public  opinion  was  the  prhne  canse  of  the  wiifi- 
for  military  .services  in  the  wars  of  1812  and  cation  and  emancipation  of  Italy  and  ot  the 
the  Mexican  War  have  been  issued,  under  which  consolidation  of  the  German  empire.  Public 
a  large  amount  of  lands  have  been  disposed  of  opinion  inspired  and  carried  through  the  sue- 
about  60,000,000  acres  having  been  patented  for  ce.ssive  revolutions  in  France  in  1789.  t^.  <8A 
military  services  alone.  and  1870.    In  the  latter  year  the  fall  of  the  «m- 
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pire  and  the  establishaicnt  ol  tho  republic  waa  and  social  progress,*    And  Justice  Brewer,  of  the 

effected   by  a   proclamation   in   the  Kreets,  and  United    States   Supreme   Court,   ia   a   brief   but 

vithout  the  shedding  of  Uood.  pregnant  statemant  cm  "the  effect  of  a  free  press 

In  evtry  state  whose  system  of  government  is  on  American   life,*  written  for  the   New   York 

in  essence  democratic  no  diange  of  dynasty,  of  World,  spoke  of  the  service  of  the  press  "in  the 

administration,  of  constitntioii  can  be  effected  evolution  of  the  court  of  public  opinion,  that 

that  is  not  directly  caused  by  the  operation  of  court  mightier  than  any  organized  tribunal,  at 

public   opinion.     In  modem  government  public  whose    bar    are   judged    all    men,    events,    artd 

opinion  is  effective  in  exact  ratio  to  the  free-  parties.* 

dom  of  the  people.    Jefferson  called  public  opin-  It  is  sometimes  said  by  superficial  observers 

ion  "that  lord  of  the  universe.*     But  it  is  not  that  the  infiuence  of  the  press  is  declining.    How 

lord,  in  Russia,  for  it  is  fettered  there.    Wen-  can  it  decline  when  its  character  has  steadily 

dell   Phillips,  at  the  height   of  the  anti-slavery  improved    and    its    aggregate     circulation     has 

agitation  in  New  England,   said   if  he  lived  in  enormously   increased  f     Have    facts    lost    their 

Russia  he  should  be  an  Anarchist,  because  in  that  power?     Does   information  no   longer   promote 

land  Ihere  was  "no  free  press,  no  Faneuil  Hall,  intelligence?     Are     men     less'   responsive    than 

no  ballot-box.*  But  in  a  country  like  ours,  where,  formerly  to   sound  arguments  and  sensible  ap- 

as  Genera!  Grant  said,  •the  will  of  the  people  peals?    Thirty  years  ^o  an  eminent  bishop  of 

is  the  law  of  the  land,'  it  is  highly  important  the  Episcopal  Church  said:    'It  is  the  press  that 

to  know  what  are  the  creative  causes  of  public  creates  public  opinion.    It  is  the  grand  fact  of 

opinion.     When  is  it  to  be  followed  and  when  the  hour  that  popular  sentiment  has  been  edu- 

opposed?    What  is  the  best  method  of  influene-  cated  by  the  press  np  to  the  point  of  spuming 

ing   it?     How   shall   it  be  directed  to   produce  party  trammels  and  voting  on  principle.' 

practical  results?  If  this  were  true  in  1873  how  much  mora 

Public  opinion  as  a  moral  and  political  force  tmtversally  true  is  it  now  I  Nearly  every  great 
finds  its  inspiration  and  its  expression  in  the  newspaper  in  this  country  to-day  is  independent 
press  and  on  the  platform.  Gutenberg  was  the  — financlall}^  and  politically.  The  last  six  Presi' 
founder  of  modern  public  opinion.  The  printing  dential  elections  have  been  decided  by  the  inde- 
press  was  a  most  important  factor  in  disseminat-  pendent  vote,  kd  by*  the  independent  press, 
mg  the  religious  views  advocated  by  the  The  result  of  the  municipal  election  in  the  cit^ 
Reformers  and  in  thus  fashioning  a  support-  of  New  York  m  1903,  when  the  Tammany  candl- 
ing public  opinion.  The  spoken  words  of  date  for  mayor  was  elected  by  a  plurality  of 
Luther  reached  only  the  few ;  printed  they  62fioo,  in  spite  of  the  practically  united  oppo- 
reached  the  many.  Thousands  of  tracts  and  sition  of  the  press  of  the  city,  has  been  cited  aa 
pamphlets  were  scattered  throughout  Germany,  evidence  that  the  newspapers  have  not  the  tn- 
carrying  the  thought-germs  of  the  new  religious  fiuence  commonly  attributed  lo  them.  It  is  to 
ideas.  With  the  advent  of  the  newspaper  there  be  noted,  however,  that  the  Democratic  nejority 
began  to  be  felt  in  the  world  a  new  power —  was  reduced  one  half  from  that  secured  in  the 
•the  mightiest  ever  known  for  the  creation,  de-  preceding  year;  that  in  the  city  there  are  tens  of 
velopment,  and  direction  of  the  greatest  of  mod'  thousands  of  illiterate  voters,  who  are  not  sus- 
em  forces  —  majority  public  opinion.*  eeptible  to  the  arguments  or  appeaUof  the  press; 

The  astute  De  Tocqueville  said:  "A  news-^  that  an  even  greater  number  cannot  read, 
paptr  can  drop  the  same  thought  into  a  thousand  and  that  a  very  large  proportion'  of  the  total 
minds  at  the  same  moment.'  But  now  one  news-  number  of  voters  are  impervious  to  ai^Bment  in 
paper  can  drop  the  same  thought  into  a  million  an  election  by  reason  of  their  ingrained  but  hon- 
minds  on  the  same  day.  In  1900,  according  to  est  partisanship  or  by  a  selfish  interest  in  the 
the  census  of  that  year,  the  2,226  daily  news-  success  of  the  ticket  of  their  choice  —  as  t!ie 
papers  of  this  country  had  an  aggregate  circola-  saloon-keepers  and  thrar  patrons,  the  law-break- 
lion  of  15,102,156  copies.  The  total  circulation  ing  classes,  the  office-seekers,  etc.  That  in  a 
per  issue  of  all  newspapers  and  periodicals  was  total  vote  of  nearly;  600,000,  representing  a  nor- 
114,299,334,  and  the  aggregate  number  of  copies  mal  Democratic  majority  of  120,000,  a  non-parti- 
circulatcd  in  a  year  reached  the  almost  incon-  san  ticket  needed  only  5  per  cent  more  of  the 
ceivabte  total  of  8,168,148,749.  Nearly  one  vote  to  have  triumphed,  is  really  a  tribute  to 
thousand  of  the  principal  daily  papers  of  the  the  influence  of  the  press,  particularly  in  the 
country,  with  an  aggregate  circulation  of  more  light  of  the  strange  mistake  made  in  defying 
than  13,000,000,  belong  to  one  great  news  organi-  public  opinion  by  strictly  enforcing  obsolete 
lation  —  the  Associated  Press  of  the  United  puritanical  Sunday  laws  which  ttie  majority  of 
States.  They  receive  the  same  despatches,  cov-  the  cosmopolitan  people  of  the  city  rt^ard  as 
ering  every  habitable  quarter  of  the  globe.  The  odious  infringements  of  their  persona!  liberty, 
same  facts,  the  same  condensations  of  news  and  The  journalist  acts  Upon  and  through  public 
views,  are  "dropped  into  the  mind*  of  these  opinion,  and  therefore,  from  his  point  of  view, 
millions  of  readers  on  the  same  day.  tlie  development  of  public  opinion  is  the  central 

This    instamaneous   and   constant   enlighten-  thread  of  history.     It   is   inseparably  connected 

ment  of  the  people  as  to  the  affairs  of  our  own  with  the  growth  of  his  own  profession.    History 

country  and  of  the  world  was  what  the  writer  is  filled  with  accounts  of  wars  and  their  causes, 

had  in  view  in  saying,  10  years  ago :  "Publicity  but  to  the  jourtulist  the  remarkable  point  in  that 

is  the  greatest  moral  factor  and  force  in  the  relation  is  the  fact  that  wars  used  to  be  made 

universe.'    President  Eliot  of  Harvard  expressed  by  individual  caprice,  while  to-day  no  great  duel 

the  same  view,  seven  years   later,  in   saying:  between   nations   can  be  begim   or  carried  on 

•Publicity  is   the  great  security  for  democracy,  without  the  support  of  public  opinion.     For  ex- 

the  best  weapon  against  political,  social,  Indus-  ample,  in  1870,  Napoleon  III.  and  King  William 

trial,  or  commercial  wrong-doing,   and  in  the  were  in  legal  theory  the  war  lords  of  France  and 

long  run  the  most  trustworthy  means  of  political  Prifisia.    FersonaUy  thay  both  sincerely  warned 
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punct,  yCT  Aey  could  Tx>t  have  it.     Binuai^  with  Spain,  and,  mild-roamtered  «s 

wanted  war,  aiid  he  got  it,  by  manipulating  public  sisted   Congress   and   the   popular   i 

opinion,  which  was  stronger  than  the  monarcha.  long  as  he   dared.     Yet  in   the  end   he  had  to 

He  exdted  the  French  by  permitting  the  candi-  yield  fai>  well-known  and  freely  expressed  con- 

(Uture  of  a  Hohenzollem  prince  for  the  throne  victiona  to   the   demand  of  the   public  and   tbe 

of  Spain.     Then  that  was  withdrawn  and  Bis-  press,  while   Congress  "held  a  stop-watch*   on 

tnarclc  seemed  cJieckntated.     He  and  his  associ-  him  to   see   that  the  yielding   was  not  delayed, 

ates  of  the   Prussian  war  par^,    Moltke  and  A  less  striking  but  still  significant  example  ia 

Roon,  were  in  despair,  when  Napoleon  III.  fatu-  the  historic  fact  that  Mr.  McKinley,  who  as  a 

ously  helped  them  by  demanding  an  assurance  representative   in   Congress  voted   for  the   free 

that    no    HohenzoUem    ever    would   accept    the  and  unlimited  coinage  of  silver  in  1877,  became 

Spanish    throne   in   the    future.      Bcnedetti,   the  the  candidate  and  champion  of  the  gold  standard 

French   ambassador,   stopped   King   William  on  party  in  1896,  owing  to  the  change  of  public 'sen- 

tbe   Parade  at   Ems   to   urge  this   demand,  and  timent  on  this  question  in  his  own  State  and  in 

the  king,  losing  patiende,  turned  his  back.    The  the  nation. 

Parisian  press  raged  at  this  'insult  to  France,"  In  our  labor  wars,  too,  public  opinion  presses 
while  Bismarck,  by  some  judicious  alterations  in  with  a  force  that  is  not  to  be  resisted.  In  the 
the  despatch  in  which  the  king  had  described  great  cral  strike  of  1902,  the  operators,  the  finaa- 
this  incident,  made  it  appear  that  the  French  cial  interests,  the  conservative  business  men, 
government  had  insulted  the  Prussian  soverei|;n,  were  almost  without  exception  opposed  to  arbi- 
and  the  German  press  was  ablaze.  Public  opin-  tration.  Many  appeals  to  arbitrate  were  re- 
ion  was  roused  now  in  both  countries  and  two  jected,  yet  in  the  end  both  sides  submitted.  To 
almost  absolute  monarchs  were  forced  to  yield  what?  To  the  President  of  the  United  States? 
to  it  and  go  to  war  against  their  own  desires.  No!     To  public  opinion,  whose  effective  instru- 

Id  Morley's  'Life  of  Gladstone'  it  is  recorded  ment  the  President  was,  and  whose  condemna- 

tiiat    Ijird    Aberdeen    suffered    "incessant    self-  tion  neither  side  dared  to  face.     The  President 

repreach*  for  not  having  striven  harder  to  pre-  would  never  have  ventured  to  take  the  initiative 

vent. the  Crimean  war;  and  he  asked  Mr.  Giad-  in  the  unprecedented,  extra-constitutional  course 

slone,  who^was  a  member  of  his  Cabinet,  whether  he  adopted  if  the  popular  voice  had  not  encour- 

be    did   not    think    that   he    (Lord    Aberdeen)  aged  h«n ;  nor  would  he  have  been  listened  to  if 

"might  withdraw  from  ofilce  when  we  came  to  he  had. 

Qie  declaration  of  war,*  as 'all  along  he  had  been         We  witnessed  in  England  in   1903,  a  moat 

acting    against    his    feelings.*     Mr.     Gladstone,  remarkable  example  of  the  development  of  public 

though  sympathizing  with  Lord  Aberdeen's  an-  opinion.     It  was  proposed  to  change  the  British 

tipaihy  to  any  except  defensive  war,  said  of  the  tariff.    Some  centuries  ago  this  would  have  been 

»-ar  against  Russia :     *The  government  are  cer-  done  by  the  king  or  his  minister ;  later  by  Parlia- 

toinly  giving  effect  to  the  public  opinion  of  tijp  ment     Now  it  was  admitted  on  ail  hands  that 

day.*  neither  the  king  nor  Parliament  should  have  the 

Many  honest  Democrats  in  America,  and  even  determining  voice  in  tlie  decision.  The  House  of 
some  Republicans,  doubted  the  wisdom  of  op-  Commons  was  gagged  and  the  whole  discussion 
posing  secession  by  war.  At  the  time  of  his  was  addressed  to  me  people.  Mr.  Chamberlain 
inauguration  President  Lincoln  had  no  concep-  resigned  his  place  in  tlie  ministry  on  the  ground, 
tion  of  the  terrible  task  before  him.  He  thought  frankly  admitted,  that  public  opinion  at  the  time 
in  his  first  call  upon  the  nation  for  trimps  that  was  against  his  policy.  The  prime  minister  ac- 
he was  going  to  suppress  the  rebellion  in  three  cepted  his  resignation  with  great  regret  for  the 
months  with  75,000  men,  an  incredible  blunder  same  reason.  Then  Mr.  Chamberlain  set  himself 
when  it  is  remembered  that  the  total  number  to  convert  the  nation,  and  we  see  at  this  writing 
of  men  engaged  on  the  Union  side  during  the  going  on  before  us,  with  no  election  pending, 
four  years  of  war  became  2,772,408.  The  press  did  the  unprecedented  spectacle  of  an  appeal  to 
its  duty  in  that  time  at  danger  and  doubt.  But  public  opinion  outside  of  Parliament  that  may 
suppose  it  had  not  —  suppose  it  bad  left  public  alter  the  commercial  relations  of  the  world, 
opinion  apathetic  —  would  Lincoln  have  dared  Ex- President  Cleveland  has  expressed  his 
to  enforce  the  draftl  Would  he  have  dared  to  belief  that  'as  a  general  rule  the  mfluence  of 
call  out  half  the  men  of  military  age  in  the  newspapers  in  leading  the  judgments  and  deter- 
North?  Would  he  have  ventured  to  issue  the  mining  the  conduct  of  their  readers  has  greatly 
Emancioation  Proclamation?  Would  he  not  diminished  in  recent  years."  There  are  more 
have  offered  compromises  and  concessions  for  newspapers  now  than  there  were  50  years  ago, 
the  sak«  of  peace?  The  public  opinion  of  the  and  it  is  creditable  to  public  opinion  if  it  is 
North  carried  on  the  War  for  the  Union.  Lin-  unaffected  by  and  even  despises  tne  teachings  of 
coin,  great  genius  and  matchless  leader  though  many  of  them ;  for,  if  it  responded  to  their 
be  was,  was  its  masterful  instrument  ^peals,  its  impulses  would  often  be  desperately 

In   surveying   the   growing   power   of  public  bad  —  and   dangerous  to  the   republic.     The  in- 

Opinion  the  journalist  must  become  impressed  fluence    of  partisan  and    'organic"   journalism 

with  a  sense  of  the  grave  responsibility  resting  has   no   doubt  declined^-greatly  to  dte  advan- 

upon  all  who  have  any  share  in  the  guidance  of  tage  both  of  the  press  and  the  country.    But  to 

Uiat    mighty    force.    If    he    have    imagination  say  that  the  influence  of  Publicity  has  declined 

encn^h  to  picture  to  himself  the  consequences  of  is   equivalent   to   saying  that   the   sun   increases 

inciting   national   animosities  —  if   he   can   track  darkness;  that  facts  and  truth  lose  their  effect 

reckless  words  to  the  grim  realities  that  follow  in  [troportion  as  they  become  more  widely  dis- 

them,  on  the  battle-field  and  in  widowed  homes,  seminated. 

must  he  not  recoil  with  horror  and  indignation  Editorial  influence  —  the  power  of  the  opin- 

£rom  w^ton  provocation  to  war?  tons  of  die  paper  as  distinguished  from  its  news 

President  McKinlv  was  opposed  to  the  war  —now  depends  almost  altogether  upon  public 
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confidence  iti  the  honesly,  the  'freedom,  the  fear-  of  great  abuses,  (he  Lexow  investigation,  was 

lessness   and  the  moral  purpose   of  the  journal  due   to   the   combined   endeavors   of   the   whole 

itself.     The   people   have   become   very   discririi-  press    of   New    York   city   m   exposing  the   in- 

inating    in  '  this    matter.     They    can    detect    the  famous  condition  of  our  police  system. 

advocate    of    selfish    syndicates    as    well    aS   the  The   Beef   Trust,   organized   to   enliance   the 

equally   selfish   demagogue   and   blatant   shouler  price  of  food  and  thus  to  enrich  a  great  corpora- 

against    them.      They    have    shown    their    ap-  tion  by  the  oppression  of  the  people,  was  tx- 

preciation    of     and    confidence    in    newspapers  posed   and  defeated   by  the  appeal  of  tbe  New 

that  are  absolutely  independent  and  inflexible  in  York    Herald    lo   the    same    great    tribunal    of 

their  devotion  to  what  they  believe  to  be  right —  public  opinion.     At  a  moment  when  doubt  was 

that  'exjiose  all  frauds  and  shams  and  fight  all  prevalent  and  public   opinion  was  peculiarly  in 

public  evils  and  abuses'  without  fear  and  with-  need     of     enlightenment     touching     dangerous 

out  favoi',  propositions  regarding  the  currency,  the  Even- 

Thcrc  have  been  too  many  notable  instances  tng  Post  did   splendid  service  in   fighting  for 

of  the  influence  of  newspapers  in   forming  and  (be  maintenance  of  the  gold  standard. 

leading  pnblic  opim'on  by  their  editorial   utter-  Upon    the   publication    of    President    Clcve- 

ances  to   leave  any  reasonable  doubt  as  to  the  land's  Venezuelan  message,  the  New  York  World 


continued    existence   of   this    power.     And   this  .appealed  to  the  good  Sense  of  the  country  against 

power  will  persist  and  increase  precisely  in  pro-  the  war  spirit  which  it  was  calculated  to  arouse. 

portion  to  the  fidelity  of  the  newspapers  to  the  Opinions  were  invited  and  received  by  cable  from 

ideal  and  the  duty  of  making  the  press  a  moral  the  present  kingof  England,  from  Mr.  Gladstone, 

force  in  the  community,  serving  and  battling  for  ihe  Archbishop  of  Canterbury,  and  many  other 

4he  people  with  entire  sincerity,  disinterestedness,  dignitaries   of   the    Church   and   state   in    Great 

freedom  and  fearlessness.   The  question  whether  Britain  disavowing  any. hostile  iDtenfiobs  toward 

public  opinion,  however  formed  and  guided,   ia  the  United   States  and  professing  the  warmest 

■IwsTS  to  be  respected  and  obeyed  admits  of  but  sentiments    of    kinahip    and    friendship.  ■  Public 

one  rational  answer.     The  theory  that  *fhe  voice  opinion   in  this   country  instantly  responded  to 

of  the  people  is  the  voice  of  God»  can  be  accepted  these  fraternal  expressions,  and  the  talk  of  war 

only    with    innwrtant    reservations.    As    puhKc  ended  in  preliminaries  for  arbitration. 
opinion  is  a  variable  quantity,  often,  as  Jefferson  To    reveal    public    opinion,    through    ittter- 

said,  «changing  with  the  rapidity  of  thought,*  it  views  and  £peci>l  telegrams,  and  promptly  pub- 

ewioot  possibly  always  be  nght.    Was  "the  voice  Ijsh  it,  is  one  of  the  most  useful  functions  of  the 

of  tbe  people  the  voice  of  God"  when  It  sustained  press.      In   189s,  dduded  by  the  report   that   a 

liDman  slavery  m  a  reptiblic  dedicated  to  free-  certain  syndicate  had  control  of  alt  the  goW  in 

dom?    Was   public    opinion    mfallible   when   it  the  country,  the  government  was  prepared  to  sell 

■anctioned  the  matant  enfranchisement  of  aTace  to  that  syndicate  its  bonds  for  $ioo/)oofloo,  at 

just  freed  from  the  ignoranee  and  barbansm  of  ,0454.    But  a  telegram  sent  by  the  New  York 

slavery?    Or  ia  it  right  now  m  practically  acqui-  Worid  to    14.000  banks,  brou^t  7,100  replies 

escing  in  the  disfranchisement  of  the  same  raCe  wilhb  I2  hours,  and  more  than  $235,000,00)  in 

after  a  generation  of  freedom  and  progress  in  gold  was  offered  ia  the  Government  in  exchange 

VFhich  their  right  to  the  suffrage  has  been  guar-  fc,  its  bonds.    As  a  result.  President  Cleveland 

anteed  by  the   Constitution?    There  are  often  annulled  the  sfecret  contract  with  the  private 

errors  of  interpretation  by  those  who  are  most  syndicate  and  issued  s  call  for  popiriar  subscrip-  . 

anxious  to  go  fvith   the  multitude.     Mr.   Bryan  tioos.     The  entire  issue  was  subscribed  for  six 

mistook  the  hysteria  of  the  Chicago  Convention  times  over,  at  a  price  of  about  112,  instead  of 

for  a  cry  of  the  people  for  cheap  money.  _  I04>^,  the  syndicate's  offer,  a  gain  to  the  Treaa- 

Nol  —  nothing  is  more  clear  than  that  it  I8  ury  of  more  than  %7, 000/300. 
often  the  highest  duty  of  the  press  to  otiose  Agitation  for  a  law  taxing  franchises  was 
public  opinion.  James  Bryce  has  truly  said  that  j^gun  by  the  World  newspaper  in  the  winter  of 
•Democracies  will  always  have  demagogues  igpg.  ^  tabulated  the  value  of  the  franchises 
ready  to  feed  their  vanity  and  stir  passions  and  for  the  use  of  the  public  streets  by  street  rail- 
exaggerate  the  feeling  of  the  raoment  What  ^gyg^  g^  companies,  etc,  from  which  the  cor- 
thej  need  13  men  who  will  swim  agamst  the  porations  reaped  enormous  profits  and  paid  New  . 
stream,  wiil  teli  them  their  faults,  will  urge  an  York  city  practicaJly  nothing.  Day  after  day 
argument  all  the  more  forcibly  because  it  15  the  facts  and  figures  were  printed,  showing  the 
tmwelcome,"  magnitude  of  the  injustice.     A   hill   to   tax  the 

Public  opinion  rightly  informed  is  our  court  franchises   aa   property   was   introduced    in   the 

of  last  appeal,  and  appeal  may  always  be  safely  State  senate.    Petitions  for  its  passage  were  cir- 

naade  to  it  against  all  the  public  wrongs,  official  culated  by  the  newspaper  and  received  within  a 

corruption,    popular    apathy,    or    administrative  week    30,000    signatures.     A    special    train    was 

faults;  and  an  honest  press  is  the  effective  in-  despatched  from  New  York  city  to  Albany  bear- 

6trument  in  making  this  appeal.  ing  delegates  from  organizations  of  workiiigmen 

In  the   days  of  the   Tweed  King  corruption  and  taxpayers,  representing  250,000  citizens  and 

rioted  in  the  plunder  of  the  ci^  treasury,  and  property  valued  at  $8o/x»,ooo,  to  demand  a  re- 

as  the  Ring  was  in  possession  ol  all  the  admin-  port  of  the  bill  from  the  legislative  committee,  in 

isfrative   machinery   and   the   courts   the   people  which    corporation    and   political    influence   had 

seemed  helpless.     But  the  New  York  Times  ex-  tied    it    up.      Many   other   newspapers   of   New 

posed    the    evil  '  with    relentless    severity,    and  York  came  to  the  support  of  the  movement,  and 

brought  to  bear  the  public  opinion  that  routed  Gov.    Roosevelt,    as   a   result   of   this   agitation, 

the   robbers.     Tweed   died_  in  prison,  and   his  gave  his  official  and  personal  influence  in   its 

associates    sought  _  safety    in    foreign   countries  behalf  through  a  special  message  to  the  Legisla- 

tf  fugitives  from  justice.    Another  notable  agi-  iure,  which  secured  its  passage, 
tatkn  ot  public  opinion  toward  the  correction         Here  was  a  concrete  example  of  a  right  p 
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ciple,  based  on  justice  and  advocated  with  untir-  onts.    In  sharp  contrasf  to  this  state  ri  -itairs, 

ing  persistence.     It  is  such  agitation  as  this  that  it   is   the  proud   boast   of  the   Ajnerica/"   school 

informs,   arouses    and  leads  pubhc  opinion   in  system  at  its  best,  that  the  public  school  is  open 

achieving  reforms.  to  the  poorest  and  is  good  enough  for  tfle  higli- 

The  necessity  and  the  power  of  persistence  est;   that  in  form,  at  least,  the   tystem   is  so 

'a  attempts  to  create  and  to  ren-  organized  that  the  road  is  open  for  every  child 


der  effective  public  opinion  are  not  sufficiently  in  the  republic  lo  carry  his  menial  development 

appreciated  by  the  press  or  by  individual  reform*  to  the  highest  possible  point;  for  not  only  are 

ers.    To  arrest  the  attention,  convince  the  iudg-  elementary  and  secondary  schools  free  and  prop- 

mcnt  and  enlist  the  sympathetic  support  of  that  eriy   articulated,   but   in   most   of   the   States   a 

great  inert  mass  which  we  call  the  Public  is  a  free  education  is  offered  also  in  the  universities, 

delicate   and    difficult   task.     The   press,   as   the  It  is  furthermore  a  matter  of  daily  observation 

chief  medium  of  Publicity,  is  alone  equal  to  it.  that  all  classes  of  our  population  freely  patronize 

And   as  the   press  does  this   work  intelligently,  the  public  schools.     The  only  considerable  ex- 

conscientiously,  courageously — disseminatmg in-  ception   is   the  private   religious,   or  parochial, 

telligence   as   the    sun   diffuses   light  —  so   fihall  school,    where    Uie    motive    for    segregation    is 

the  power  of  public  opinion  make  for  justice  in  religious,  not  social.     Nearly  90  per  cent  of  all 

government,    for   purity    in   politics   and    for   a  children  of  elementary  grade  attend  the  public 

higher  morality  in  the  business  and  social  life  of  school. 

the  nation.                              Josepb  Puutzex.  Colonial  Beginningt  of  pHbtie  School  Evo- 

«...».            ^      ^                    „  luUon. —  The   b^innings   of   the    free   common 

Public  Printer.    See  Government  Fmntino  school  reach  back  to  the  earliest  colonial  times. 

™^^^  In    New    England,    at    least,    the    predominant 

Public,  or  Common,  Schools.    The  idea  of  J?'',*'''^  for  promoting  public  education  was  re- 

a  free  public  school  maintained  entirely  at  mu-  "B"'"?    7"'«''   «**^   political.      The   elementary 

nicipal   or   state   expense,   and   alt<«ether   under  ^■'^'   °'   ^^^  P«"o°  quickly  merged  into   the 

state  and  secular  control  is  a  modem  develop-  academy  or  secondary  school,  where  the  promis- 

ment,   which   was  not  realized  until  the    19th  in«  lads  were  prepared  for  college.     However,  tiie 

century.    The  growth  of  democracy  in  the  last  '<»*»  *"»»  "«  «"?  education  should  be  free,  and 

hundred  years  has  been  one  of  the  chief  causes  ">   considerable    d^ree    compuisoty   upon    all. 

of  the  rapid  advance  of  the  free  and  seculariied  'ound  ear'?  e^qtression.     The  general  court  of 

Sublic  school  system.  Only  in  the  United  States,  Massachusetts  m  1643  enjomed  upon  town 
owever,  has  the  public  school  system  had  a  authontie*  the  duty  of  seeing  that  all  children 
development  such  as  a  democratic  society  logic-  acquired  at  least  the  rudiments  of  an  education. 
ally  demands.  The  order  even  went  so  far  as  to  require  ti»c 
A  system  to  be  truly  democratic  must  have  removal  of  diildren  from  those  parents  who 
the  following  characteristics:  (i)  It  must  be  persisted  in  bringing  up  their  offspring  in  igno- 
free  to  all;  (a)  it  must  extend  over  all  stages  ranee.  The  selectmen  of  every  town  were 
of  education ;  (3)  it  must  have  what  is  called  further  required  *to  have  a  vigilant  eye  over 
Hie  "educational  ladder";  that  is,  pupils  must  their  brethren  and  neighbors,  to  see  that  none 
be  able  to  pass  upward  freely  from  one  grade  of  them  shall  suffer  so  much  barbarism  in  any 
to  the  next  higher;  and  (4)  it  must  be  pat-  °f  their  families,  as  not  to  endeavor  to  teach, 
ronized  by  all  classes  of  the  community.  by  themselves  or  others,  their  children  and  ap- 
It  may  fairly  be  claimed  that  the  American  prentices,  so  much  learning  as  may  enable  them 
public  school  system  has  now  reached  a  Stage  perfectly  to  read  the  English  tongue  and  (obtain) 
where  all  these  ends  have  been  attained.  In  a  knowledge  of  the  capital  laws;  npon  penalty 
Cemiany,  in  France  and  until  recently,  at  least,  "f  20  shillings  for  each  neglect  therein."  In 
in  England,  public  education  has  not  been  and  J63S  Boston  made  public  provision  for  the  sup- 
is  not  even  now,  generally  free,  since,  though  port  of  a  school.  The  act  of  1642  was  greatly 
most  of  the  expenses  have  been  met  from  public  strengthened  by  the  Massachusetts  school  law 
or  institutional  (usually  religious)  sources,  each  of  1647,  which  required  all  towns  having  50 
pupil  unless  a  pauper  has  had  to  pay  school  householders  to  "appoint  one  within  their  town 
fees.  No  educational  ladder  exists  in  those  to  teach  all  such  children  as  shall  report  to  him, 
countries,  for  secondary  education  begins  at  to  write  and  read ;  whose  wages  shall  be  paid, 
eight  or  ten  years  of  age  and  always  in  schools  either  by  the  parents  or  masters  of  such  children, 
parallel  to  the  elementary  schools.  The  pupil  or  by  the  inhabitants  in  general,*  and  which 
who  completes  the  public  school  at  the  age  of  further  required  that  where  any  town  has  in- 
fourteen  must  go  back  from  four  to  six  years  creased  to  lOo  families  or  householders,  'tliey 
if  he  wants  to  have  a  secondary  education.  In  shall  set  up  a  grammar  school,  the  master  there- 
the  United  States,  however,  the  pupil  enters  of  being  able  to  instruct  youths  so  far  as  they 
the  high  school  without  loss  of  time,  since  the  may  be  fitted  for  the  university."  This  law  laid 
high  school  begins  where  the  elementary  school  the  foundations  for  the  present  free  elementary 
ends.  It  naturally  follows  that  in  European  and  the  free  secondary,  or  high  school,  for 
countries  only  the  children  of  the  *lower  classes*  though  it  did  not  insist  that  all  school  revenues 
attend  the  elementary  schools,  and  that  it  il  should  be  raised  by  public  taxation,  it  provided 
only  in  exceptional  cases  that  they  ever  find  that  they  might  be  so  raised,  and  it  made  the 
their  way  into  schools  of  secondary  and  higher  community  responsible  for  the  establishment  and 
education.  From  the  beginning,  in  those  eoun-  maintenance  of  schools  for  all  its  children.  In 
tries,  the  secondary  schools,  and  later  the  uni-  1638  New  Haven  set. up  a  school  under  Ezekiel 
versities,    are   patroniied    by   the   higher   social  Cheever,   who   was   paid    *oiit   of   the   common 

"'            ""'   '         "  '                   stock  of  the  town.*      Rhode   Island  established 

a  public  school  at  Neyvport  in  1640,. and  Provi- 
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dcDce  on^  20  years  hler.     In   1633  tlw  first  time,  however,  there  has  been  i  stead?  advance 

Dutch  (cboolmaster  arrived  at  Manhattan,  when  toward  State  support,  supervision,  and  control 

the  fifft  school  tax,  amounting  to  four  pounds,  of  public  elementary  education.    In  no  State  of 

was  levied  and  collected.     By  1650  the  80a  in-  the  American  union  has  the  right  to  control  the 

habitants  of  New  Amsterdam  paid  their  Bcbool-  public  schools  been  abruptly  assumed  by  State 

masters  regoiarly  from  the  public  treasury.    The  authority;  on  the  contrary.   State  control   has 

pay  was  doubtless  meagre  enou^  but  the  prin-  sprung  almost  spontaneously  from  natural  con- 

riple  of  free  public  education  was  in  active  oper-  ditions,  chief  amoi^  which  have  been  the  rapid 

atioo.  growth    of   population,    and   the   equally   rapid 

More  or  less  rudimentaTy  beginnings  of  pub-  growth  of  State  school  funds.  The  process  has 
lie  education  are  found  in  the  older  colonics,  been  somewhat  as  follows:  As  soon  as  a  given 
as  in  New  Jersey,  Pennsylvania,  Virginia  and  State,  say  Illinois,  had  at  its  disposal  a  consid- 
die  Carolinas.  In  the  South,  however,  the  free  erable  amount  of  money  foi  annual  distribution 
school  idea  was  not  so  hospitably  received  as  among  the  school  districts,  it  was  natural  that 
in  New  England  and  in  New  York,  An  oft-  the  legislature  stiouJd  lay  down  the  cooditions 
quoted  expression  by  Governor  Berkeley  of  with  which  the  districts  must  comply  in  order  to 
Virginia  may  be  cited.  When  the  English  Com-  enjoy  such  aid.  Among  the  first  things  pre- 
missioners  of  Foreign  Plantations  asked  what  scribed  would  naturally  he  (i)  a  minimiun  num- 
course  was  taken  in  Virginia  for  instructing  ber  of  days  during  which  the  school  must  be 
the  people  in  the  Christian  religion,  Governor  held  in  session;  (z)  a  course  of  study  that  must 
Berkeley  replied,  'The  same  that  is  taken  in  En^>  be  taught  1  (3)  the  certification  of  teachers, 
land  out  01  towns,  every  man  according  to  his  usually  by  count;  authority,  but  in  subjects 
ability  instructing  his  children."  He  also  added,  prescribed  by  the  State.  Again,  individual  com< 
■I  thank  God  there  are  no  free  schools  nor  munities,  however  loath  to  relinquish  the  man- 
printing  presses,  and  I  hope  we  shall  not  have  agement  of  their  own  sdiool  affairs  in  their  own 
them  these  hundred  years ;  for  learning  has  way,  have  been  obliged  to  bow  to  the  will  of  the 
brought  disobedience,  and  heresy,  and  sects  into  State,  in  so  far  as  it  saw  fit  to  assert  its  authority 
the  world,  and  printing  has  divulged  them  and  since  the  power  to  lev;  and  collect  taxes  is  de- 
libek  against  tiie  best  of  govemments :  God  keep  rived  directly  from  the  State.  At  present  all 
US  from  bcdhl*  So  far  as  Virginia  and  the  re>  State  constitutions  contain  provisions  relating 
ntainder  of   the   South   were   coacemed,^  good  to  papular  education. 

Governor  Berkeley  had  his  wish,  for  it  was  The  idea  that  has  everywhere  prevailed  is 
not  until  after  the  Civil  War  that  that  section  that  the  State  should  in  every  way  possible  stim- 
of  the  United  States  was  supplied  with  anything  ulate  local  interest  and  local  effort  for  the  sup- 
like a  system  of  free  public  schools.  port  and  improvement  of  schools,  laying  its  hand 

The  Revoltitianary  Period. —  In  all  European  of  authority  only  i^kiii  those  general  essentials 
countries  at  this  period,  the  financial  responsi-  of  the  school  system  which  are  indispensable  to 
bility  for  the  education  of  children  was  held  efficiency.  This  is  why  the  American  publio 
to  belong  to  the  parents,  so  that  neither  state  school  system  has  manifested  such  astonishing 
nor  community,  religious  or  charitable  organiza-  elasticity.  Every  community  can  have  as  ^ood  ot 
tion,  ever  desired  to  make  education  free,  exc^t  as  poor  schools  (down  to  a  certain  point)  as 
for  children  of  i«upers  or  others  unable  to  meet  it  desires.  The  salaries  may  be  high  or  tow, 
the  expense.  The  idea  that  free  schools  are  the  equipment  ample  or  inadequate,  the  schools 
only  for  paupers  or  the  very  poor,  permeated  backward  or  progressive  as  the  community  wills. 
most  of  the  American  colonies  during  the  Revo-  Again,  this  elasticity  is  felt  also  within  the 
lutionary  period  of  American  education.  Even  teaching  body,  quite  aside  fr<an  the  general  tone 
where  the  schools  were  not  strictly  private,  the  of  the  community.  It  is  not  unoommon  to  find 
*rate-bill'  for  all  who  could  pay  was  a  common  public  sentiment  quickened  and  elevated  by  a, 
device  for  helping  to  meet  the  expenses  of  the  corps  of  teachers  led  by  an  active  and  progressive 
schocd.  This  idea  prevailed  in  Pennsylvania,  superintendent.  The  absence  of  restrictive  State 
Rhode  Island,  New  York,  New  Jersey  and  the  control  as  to  subject-matter,  methods  of  teaching. 
South.  Some  Stales  raised  taxes  to  school  the  and  school  organization  opens  the  door  to  in- 
paupers,  but  they  made  those  pay  who  could  do  dividual  initiative,  and  to  consequent  progress. 
so.  Only  in  Massachusetts  and  in  the  more  The  interaction  of  the  two  influences,  that  of 
democratic  settlements  west  of  the  Alleghany  the  State  on  the  one  hand,  with  its  general 
Mountains  did  the  pauper  idea  oE  free  schools  prescriptions  and  supervision,  and  that  of  the 
fail  to  obtain  a  firm  hold  upon  the  people,  llie  local  community,  on  the  other,  with  its  power 
fees  were  collected  in  various  forms,.  In  cities  of  adjustment  to  circumstances,  makes  the 
the  assessment  was  usually  in  money;  in  country  American  school  system  the  most  perfect  adapta- 
districts  both  east  and  west  the  rate  frequently  tion  to  democratic  needs  that  is  to  be  found 
included  a  period  of  board  for  the  teacher,  who  in  the  world.  Any  civilized  European  system 
was  thus  obliged  to  "board  round"  among  the  maintains  standards  with  respect  to  given  par- 
families  of  his  district  By  1848  all  fees  were  ticulars  that  the  American  public  school  as  a 
abolished  in  Rhode  Island.  They  lasted  until  whole  can  by  no  means  measure  up  to ;  but  it 
1664  in  Vermont,  1867  in  New  York,  1868  in  may  be  confidently  asserted  that  no  European 
Cnmecticut,  and  until  1871  in  New  Jersey.  system,  however  excellent,  could,  if  put  into  op- 

Drvelopmenl  of  Stale   Control. —  From   the  eration  in  an  American  State,  produce  results  so 

earliest  times  in  America  the  responsibility  for  wholesome  and  excellent  as  those  that  come  from 

the  support  of  schools  was  focused  upon  the  the  present  system. 

settlement,    village    or    town,    never    upon    the  The  Growth  of  Public  School  Fundt.—  In- 

oolony,  or  later  upon  the  State  as  a  political  dividual  States  began  at  a  very  early  period  to 

entity.    This  condition  of  things  lasted  well  into  establish   permanent   funds    for   the   support   of 

the  first  quarter  of  the  igth  century.    Since  that  common  schools.     In  t79S  the  lands  luiown  aa 
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the  *Wedteni  Reserre,*    held  bf  Gnuiecticnt,  ing:  buildings  where  they  will  best  acocnmodate 

were  sold  for  $i,oo(voao,  and  the  mcmey  turned  the    people,    employing    teacherA,    grading    loe 

into  ^e  school   fund.     New   York  also  made  schools,  in  many  cases  providing  for  Iht  'trant- 

provision   for  cornmon  schools  by  setting  aside  portatioa  of  children  to  and   from  school,   and 

a.  portion  of  the  public  lands  for  this  purpose,  usually   crowning   the   whole   with   a  townsh^ 

New  Hampshire  began  a  school  fund  by  exacting  high  school,  to  which  pupils  raaybe  promoted 

one  half  of  one  per  cent  upon  the  capital  of  upon  the  completion  of  their  elementary  course, 

banks  within  the  State.    Other  States  made  sim-  The  State  of  Indiana  has  been  a  pioneer  in  in- 

ilar  but  Jess  efiective  efforts,  a  favorite  means  troducing  the  township  system.     A  number  of 

being  the  granting  of  lottery  privileges   for  the  other  States  have  adopted  it  wholly  or  in  part. 

raifiing  of  funds.     Much  more  fruitful  sources  See    Educationai,   Ob&asizatiom  :    (a)    Tovm- 

of  permanent  school  funds  in  the  several  States  thif  System. 

have  been  cangressional  land  grants  that  have  Most  if  not  all  the  Southern  States  have  a 

been  made  from  time  to  time  out  of  the  unsettled  county  system  of  school  administration,  because 

government  land  lying  to  the  west  of  the  original  there  the  county  rather  than  the  township  is  the 

colonies.    Each  of  the  States  subsequently  carved  unit    of   government.     While    in    the    Northern 

from  this  vast  territory,  received  a  grant  vary-  States  the  county  has  never  been  the  unit  for 

ing  from  one  to  three  sections  from  each  town*  civil  or  for  educational  organization,  it  is  and  has 

ship  for  school  purposes.     In  addition  to  the  long  been  the  imit  for  supervision  of  schools, 

direct  appropriation  of  land,  it  has  been  the  With  but  few  exoeptiona  each  county  has  a  su- 

policy  of  the  government  to  turn  into  the  State  perintendent  whose  chief  duties  are:    (i)   the 

treasuries,  also,  a  percentage  of  the  net  proceeds  certificatioti  of  teachers;  (z)  the  personal  super* 

from  the  sale  of  public  l^ds  within  their  bor-  vision   of   the   schools   through  -visitation;    (3) 

ders.      In   some   States,  the   school   lands  were  the     conducting    of     teacher"     institutes.       See 

sold  at  an  early  date  at  low  prices;  in  others  Educational  Obcahizatioi'I :  (b)  Ctmitty  Sys- 

the  lands  are  hdd  to  the  present  day.    By  act  of  tern. 

Congress  1836  a  surplus  in  the  United  States  The  foregoing  organization  esdsts  chieHy  for 
treasury  was  distributed  among  the  States.  The  the  administration  of  rural  and  villaBC  schools. 
amount  actually  given  was  sooiething  less  than  Nothing  has  been  more  mailced  than  the  develop- 
$30,000^000.  In  16  of  the  26  States  then  existing,  ment  of  cities.  It  is  obvious  that  admin istiatitm 
this  money  was  appropriated  in  whole  or  in  part  through  the  primitive  district  system  would  soon 
to  the  permanent  schools'  funds.  The  present  become  altogether  inadequate  for  the  needs  of  a 
total  annual  income  from  permanent  school  dty.  Legislatures  have  accordingly  made  ape«ial 
funds  and  the  rent  of  school  lands  is  something  laws  to  meet  the  needs  of  cities  of  various 
over  $10,500,000,  but  this  amount  is  very  tm-  classes.  The  largest  cities  in  a  State,  like  Neiv 
evenly  distributed  among  the  States.  When  we  York  dty,  Buflfalo,  and  Rochester,  in  New  York, 
consider  that  the  total  annual  expenditure  usuai^  have  special  charters  enablhig  than  to 
for  public  schools  now  closely  approximates  conduct  their  schools  as  they  deem  best  Cities 
$350,000,000,  it  can  be  seen  that  tiie  income  from  as  a  rule  have  Boards  of  Education  for  the  ad- 
permanent  funds  forms  but  a  small  fraction  of  ministration  of  the  system.  These  boards  di&er 
what  is  actually  expended ;  yet  it  would  be  an  greatly  in  size  and  in  the  manner  of  their  ap- 
error  to  assume  that  the  influence  of  these  public  pointment  In  most  cities  the  members  ar« 
funds  has  been  limited  to  their  comparative  elected  by  the  people  for  stated  periods,  some- 
magnitude,  times  at  large,  sometimes  by  wards  or  sub-dis.- 

Sytletnt  of  Adminisiraiion. — Developing    as  tricts.    In  some  of  the  larger  cities  the  raembera 

the  public  school  has  done  from  the  individual  arc  appointed   by   the   mayor   and   city   council 

settlement  as  the  starting  point,  it  can  easily  acting  jointly.    See  Educational  Osoahuation  : 

be  understood  why  the  district  system  of  adtnin-  (c)  City  School  Systems. 

istration  has  been  so  potent  in  the  past,  and  why  Housing  and  Equipment. —  Nothing  is  more 
in  some  States  the  people  still  cling  so  persist-  noteworthy  than  the  development  of  public 
ently  to  this  form  of  management  The  "school  school  architecture  in  the  United  States.  In  full 
district,"  our  oldest  and  most  primary  form  of  accord  with  its  democratic  genesis,  the  hous- 
school  organiiation,  is  the  smalfest  civil  division  ing  and  equipment  reflects  completely  the  cdu- 
of  our  political  system.  It  was  early  recognized  cational  status  of  the  community.  The  rural 
by  law  and  given  legal  functions  and  responsi-  school  may  be  a  mere  unsightly  box  with  the 
bilities.  The  district  manages  its  school  affairs  most  primitive  aM>aratus;  or  it  may  bt  an  artis- 
in  a  simple  way,  a  board  of  directors  or  trustees,  tic  building,  adequate  in  size,  well  heated,  lifted 
usually  three  in  number,  being  elected  to  employ  and  ventilated,  supplied  with  separate  wardrobes 
the  teacher,  determine  the  amount  of  money  to  for  boys  and  girls,  and  equipped  with  needed 
be  expended,  and  in  general  to  conduct  the  school  books  and  apparatus.  State  and  county  snper- 
affairs  of  the  district  This  is  the  most  element-  intendenfs  have  done  much  to  inform  their  re- 
ary  and  at  the  same  time  the  most  democratic  spective  rural  communities  of  what  is  desirable 
of  methods  for  school  administration.  It  is  and  practicable  in  country  school  houses,  fur- 
particularly  well  fitted  to  sparsely  settled  sec-  nishin^  freely  plans  and  specifications,  and  even 
tions  of  country,  but  not  so  welt  adapted  to  providmg  the  builders  with  complete  models  for 
denses  populations,  since  it  prevents  the  efficiency  their  guidance.  In  the  State  of  Missouri  over 
that  arises  from  consolidation.  600  rural  school  houses  were  erected  in  a  short 

The  township  system  forma  the  next  natural  time  in  accordance  with  a  model  furnished   by 

Stage  in  the  development  of  school  administra-  the  State  Superintendent  of  Public  Instmction. 

tion,  since  it  b  t»sed  on  a  convenient  political  The  cost  of  a  btiildinr  of  this  type  was  $600. 
unit,  not  too  large  for  effective  local  direction.  The  elementary  school  covering  a  period  of 

In  this  system,  one  set  of  officers  conduct  the  eight  years,  the  most  conmion  type  of  g«ded- 

edueational  affairs  of  the  whole  township,  erect-  school    building  in   towns  and   umll  dties    is 
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use  eight-room  school  house,— one  room  for 
each  grade.  The  heating,  ventilating  and  light- 
ing of  such  a  building  has  become  an  important 
problem.  This  problem  ia  rendered  much  more 
tximplex  in  cities  where  the  plan  must  be  ei*. 
larged  to  accommodate  from  i,ooo  to  4,ooo  pupils. 
A  typical  class  room  in  such  a  builaing  should 
be  approximately  24  x  32  feet  in  dimensions,  and 
from  13  to  14  feet  in  height;  it  should  be  lighted 
entirely  from  one  of  its  longer  sides,  the  win- 
dows reaching  to  the  ceilings ;  about  2,000  cubic 
feet  of  pure  warm  air  per  hour  should  be  pro- 
vided for  each  pupil ;  and  each  room  should  be 
provided  with  a  convenient  wardrobe.  By  the 
use  of  steam  indirect  heating,  supjdemented  by 
•plenum"  and  "exhaust"  fans  run  by  steam  or 
electric  power,  it  has  been  lound  practicable 
to  meet  the  foregoing  conditions  of  heating  and 
ventilating.  Practically  all  of  the  modem  city 
school  buildings  secure  these  most  desirable 
ends.  The  buildings  are  usually  an  architectural 
ornament  tq  the  neighborhood  in  which  they 
stand.  It  has  gradually  come  about,  therefore, 
that  the  public  school  is  one  of  the  best  housed 
institutions  of  modern  society.  In  the  poorer 
districts  of  large  cities,  the  school  buildinga  are 
;he  palaces  of  the  people ;  they  are  moreover  the 
plara  ^vhere  the  children  of  the  slums  find 
warmth,  light,  pure  air,  beauty,  and  sympathetic 
humane  treatment  from  their  teachers.  It  is 
nere  that  their  hearts  are  warmed,  their  minds 
developed  and  snpplied  with  useful  and  inspiring 
knowledge  i  it  is  here  that  they  are  enabled  to 
rise  to  higher  planes  of  living,  and  to  prepare 
themselves  for  a  worthier  citizenship  than  their 
bumble  origin  would  seem  to  warrant.  In  well- 
to-do  districts  of  the  city,  the  same  benefioeat 
[rfijsical  surroundings  contribute  more  than  any 
oAer  instrumentality  of  sodety  to  develop  the 
best  that  there  is  in  donocracy.  To  tmderstand 
bow  these  forces  of  the  modern  school  work  to- 
gedier  to  produce  the  American  citizen,  the 
reader  is  referred  to  the  article  by  Dr.  Wm.  T. 
Harris,  U.  S.  Commissioner  of  Education,  See 
Education,  Eleuxntasy. 

The  Sex  of  the  Teaching  Force.— For  the 
£rSt  time  in  history,  society  has,  since  the  be- 
ginnii^  of  the  igtb  century,  undertaken  to  edO' 
cate  all  its  diildren,  boys  and  girls  alike.  Before 
tbst  time  only  certain  classes  of  boys  were  edti- 
cated,  invariably  by  men  teachors.  With  the  new 
duty  there  appeared  a  new  means,  namely,  the 
emptoyment  of  women  as  teachers.  So  long  as 
women  remained  uneducated,  it  occurred  to  no 
one,  least  of  all  the  women  themselves,  that  they 
eonid  teach.  So  long  as  they  could  find  pro- 
ductive labor  in  the  home,  as  they  could  until 
steam-power  and  machinery  drove  industries  to 
the  factory,  women  felt  no  especial  need  of  a 
new  calling.  Bnt  when  remunerative  labor  for 
women  failed  in  the  home,  when  the  schools  be- 
gan to  educate  them  along  with  their  brothers, 
and  when  the  new  social  undertaking  of  uni- 
versal education  began  to  clatnOF  for  more  and 
cheaper  teachers,  then  it  was  that  the  world 
awoke  to  the  fact  that  it  had  in  its  midst  a  new 
and  hitherto  unused  force  —  its  young  unmar- 
ried women.  Women  began  to  be  employed  as 
teachers  in  large  numbers  in  the  United  States 
beiore.  1850,  especially  in  the  New  England 
States,  where  the  first  norma!  schools  were  estab- 
lished. The  period  of  the  Civil  War  saw  a  rapid 
ncrease.  owing  to  the  natural  withdrawal  of  the 


young  men  in  order  to  enlist  as  soUiers.  Since 
the  close  of  the  War  the  -percentage  of  woinen 
in  the  schoolroom  has  steadily  and  rqndly  in- 
creased throughout  the  Union,  until  in  Ac  cittei, 
at  least,  men  are  rarely  found  as  teachera  in  ttic 
grades.  They  are  still  employed  to  some  extent 
in  rural  schools,  especially  in  the  newer  States. 
The  following  Uble  shows  the  increase  in  the 
number  of  women  teachers  in  13  typical  States 
since  1855: 
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The  women  now  number  ?2.3  per  cent  of  all 
the  teachers  in  public  elementary  and  high 
schools  of  the  whole  Union,  while  in  city  ele- 
mentary schods  they  rarely  number  less  than  go 
per  cent  of  all  teachers.  In  New  York  State 
hi^  schools  about  two  thirds  of  the  teachers 
are  woman.  The  same  phenomenon  is  seen  in 
foreign  countries,  but  the  increase  in  the  number 
of  women  teachers  there  has  in  general  been 
less  rapid.  In  Great  Britain  and  .  Ireland  the 
increase  has  been  frwu  54;)  per  cent  in  i8?0 
to  75.3  per  cent  in  igoo.  If  one  tnay  judge  by- 
the  attendance  at  the  normal  schools,  the  num- 
ber of  men  and  women  in  French  elementary 
schools  is  about  equal.  In  Germany,  as  a  wtiole, 
less  than  30  per  cent  of  all  elementary  teachers 
are  women.  In  Italy,  however,  93  per  cent  of 
the  students  of  normal  schools  are  young  women, 
though  the  women  form  only  about  58  per 
cent  of  the  whole  elementary  teaching  force. 
In  the  II  State  nonnal  schools  of  Massachu- 
setts there  are  117  men,  and  1,743,  or  93.3  per 
cent,  wonMn  students; 

The  large,  almost  exclusive,  employment  of 
women  as  elementary  teachers  is  the  newest 
thing  in  our  civilimtion.  It  is  difficult  as  yet  to 
interpret  its  full  significance.  There  is  no  doubt 
that  society  has  been  well  served  at  very  small 
expense:  The  economic  motive  constantly  apn 
pealing  to  communities  that  do  not  like  high 
taxes  is  that  they  can  get  better  teaching  from 
women  for  a  small  stmt  than  they  can  from  men. 
A  first-class  woman  teacher,  they  say,  is  always 
to  be  preferred  to  a  second-rate  man  at  the  same 
salary.  The  assumption  is  that  vigorous,  active, 
well-prepared  men  can  do  better  financially  out 
of  than  in  the  school,  and  that  only  second-rate 
men  will  accept  women's  salaries.  Ultimately, 
if  the  feminization  of  the  school  should  prove 
not  to  be  for  the  best  welfare  of  society,  it  is 
pretty  evident  that  the  additional  cost  will  not 
prevent  the  employment  of  a  suitable  number  ol 
men.  The  public  school  system  may  he  said  to 
be  now  in  its  'brick  and  mortar*  stage,  for  it 
is  expending  vast  sums  to  house  and  equip  the 
school.  When  this  has  been  done,  the  resources 
of  the  community  may  easily  be  turned  to  th« 
improvement  of  the  teadiing  force.    Preudeat 
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Eliot  of  KafVitrd  University  argues  that  the  organizations  foi  the  moral  aod  economic  wel- 

people  ought  not  to  spend  less  upon  the  minds  fare  of  the  community,  forced  upon  the  public 

of  their  duldten  than  they  do  upon  their  food,  school  an  amount  of  new  subject-matter  that  is 

Were  this  standard  attained,  it  is  probable  that  little  short  of  astoimding.    As  already  explained, 

school  suiqiort  would  be  quadrupled.    So  far  as  the  old  curriculum  was  mostly  confined  to  the 

present  experience  teaches,  it  seems  evident  that  studies  through  which  the  child  was  drilled  in 

for   the   first  four  or   five   years   of  school   life  the  use  of  the  school  arts.    The  children  learned 

women   are  the  natural   and   the  more  ellicient  to   read,    but    they   never   read   anything ;    they 

teadiers.    When   it   comes  to   the   early  years  learned  to  spell  aod  write  and  parse,  hut  they 

of  puberty,  society  still  holds  theoretically  that  produced  nothing  more  than  an  occasioual  school 

the  influence  of  men  is  essential  to  the  proper  essay.     But  now  behold  how  this  old  course  o£ 

unfolding  of  the  minds  and  characters  of  botli  study    has    been    "enrtchedl* — (l)    by    copious 

boys  and  girls.     It  is  this  conviction  which,  for  amounts   of   literature   suitable   to   every   grade, 

the  most  part,  enables  the  non-sectarian  private  not  only  in  the  elementary  but  in  the  high  school 

school    to   maintain    its   existence    in   the   more  as  well;    (2)   by  systematic  'language  lessons* 

wealthy  communities.    It  is  probable,  notwith-  throughout  the  full  course;   (3)   by  the  occa- 

standing   the   aforementioned    theory   that   men  sianal   introduction   of  elementary   algebra   and 

are  indispensable  as  teachers  of  youth,  that  the  concrete  geometry  in  the   seventh  and  eighth 

availability  of  women  and  the  difficulty  of  hold-  grades;    (4)    by   four   years  of  history   ana   as 

ing  the  right  type  of  men  in  such  positions,  will  many  of  geography;  (5)  by  nature  work  in  all  the 

confirm  the  present  custom  of  almost  exclusively  grades ;  (6) .  by  a  course  in  manual  training  or 

employing  women  for  grade  teaching.  "occupations"  throughout  the  whole  elementary 

The  Development  of  the  Public  School  Cur-  period ;    (7)    by   extensive    acquisition    in    fine 

riculum. —  Down    to    1S37,    when   Massachusetts  arts,   such   as   drawing,   painting,   molding,   and 

created    her    board    of    education    and    placed  music;  and  finally  (8)  by  an  obligatory  course 

Horace   Mann   at   its   head,   the   curriculum    of  in  physiology  and  hygiene,  accompanied  by  what 

schools  not  fitting  boys  for  college  was  limited  is  called  scientific  temperance  instruction, 

to  the  bare  acquisition  of.  the  school  arts,  spell-  The  foregoing  may  be  called  reform  by  addi- 

ing,   reading,   writing,   ciphering,   relieved   by   a  tion.     Heretofore    the    method    of    relief    from 

trifle  of  geograi^y  and  history.     The  discipline  3  congested  curriculum  has  been  by  subtraction. 

was   always    rigid    and    sometimes    harsh ;    the  When  the  'reform'  forces  of  a  community  have 

school  term  was  short  and  the  years  of  school-  been  in  the  ascendency,  the  new  subjects  have 

ing  few;  the  path  of  learning  was  not  strewn  been  added;  when,  on  account  of  complaints  of 

with  roses ;  but  the  intel]ecti4al,  like  the  moral,  taxpayers,   parents    and    children,    the    wave   of 

discipline    did    honor    to   the    straitest   notions  reform  has  receded,  the  new  subjects,  then  called 

of  our  Puritan  forefathers.    In  his  seventh  an-  'fads,**  are  dropped,  and  the  curriculum  assunes 

nual  report,  Mr.  Mann,  who  had  visited  schools  something  of  its    old-time  proportions.    Obvi- 

abroad,   especially  in   Germany,  where  the  new  nusly  some  method  better  than  that  of  addition 

I^losophy  of   Pestalozzi  was  earnestly  applied,  and  subtraction  is   needed  for  overcc«ning   this 

attacked  with  great  vigor  the  old  curriculum,  obtrusive  dualism  in  the  course  of  study.    That 

the  old  Puritanic  ideals,  and  the  old  unsympa-  of   organization   has   been    suggested   by    Prof, 

thetic  methods  of  teaching.     He  demanded  new  John   Dewey,  whereby  the  school  arts   shall  be 

sobjecls  more  suitable  to  children,  more  humane  made  to  emerge  from  tiie  acquisition  of  exteil- 

and   sympathetic   treatment  of  pupils,   and  new  sive  bodies  of  life-giving  knowledge.     To  effect 

ideals  of  the  ends  to  be  attained  by  education,  this   reform,   however,   teachers  must  be  better 

These  criticisms  and  demands  led  to  a  spirited  trained,  school  facilities  must  be  increased,  and, 

battle  between  Mr.  Mann  and  his  admirers  and  most  important  of  all,  teachers  must  have  smaller 

the    'Thirty-one    Boston    Schoolmasters,"    who  classes.     The  ideal  public  school  of  the   future 

defended    the    old-time    rigorism    in   study   and  will  not  require  one  teacher  to  teach  more  than 

discipline.     The  result  was  a  drawn  battle.    The  30  children.     Now  the  number  often  rises  to  6a 

reformers  succeeded  in  getting  their  ideals  and  For  statistics  of  the  public  school,  see  Enu- 

watchwords  accepted,  but  the  conservatives  pre-  catios,  Elemevtary. 

served  the  old  curriculum  practically  unchanged.  Bibliography.—  Reports  of  the  United  States 

It  was,  however,  a  great  advance  to  have  the  Commissioner  of  Education ;  Boone,  'Education 

new   ideals   of  character- forming  accepted  as   a  in  the  United  States';  Horace  Mann,  'Reports 

supreme  end  of  education.     Even  if  the  school  to    the    Massachusetts    Board    of    Education' ; 

were   to   be   confined   to  the  acquisition  of  the  Proceedings  of  the  National  Educational   Asso- 

school  arts,  it  was  a  vast  improvement  to  have  ciation;     Martin,     'Evolution     of    the     Massa- 

the  new  methods  everywhere  put  into  practice,  chusetts     Public     School      System* ;     Barnard, 

for  now  the  concrete  was  made  to  precede  the  'American     Journal     of     Education';     Dewey, 

abstract,   facts   came  before   principles,  and   in-  <The  Situation  as  Regards  the  Course  of  Study,' 

ductive  reasoning  enlivened  and  enlightened  the  report     of     National     Educational     Association, 

old-time  memory  drills  and  mechanical  applica-  igoi.    For  extensive  references,  consult  Monroe, 

tion  of  rules.    The  school  term  was  gradually  'Bibliography  of  Education.' 

lengthened,   and  with  this  there   came   a  per-  Chables  DeGakho, 

ceptible  thought-enrichment  of  the   studies  by  Professor  of  SeUnce  ofii  Art  of  Eduaition.  Cor- 

means  of  which  the  children  were  drilled  in  the  nell  University. 
use  of  the  tools  of  knowledge. 

This  condition  of  things  lasted  until  after  Public  UtilitieB.     The     drastic    regulation 

the  period  of  the  Civil  War,  vrtien  the  rapid  de-  of  public  utilities  is  becoming  the  policy  of  an 

velopment   of   the   puWic  high   sdiool,  the   stilt  increasing  number  of  Slates.    The  day  of  cora- 

more  remarkable   expansion   of  the  university  missions,  clothed  solely  with  the  power  to  rec- 

feurriculum,  and  the  rise  of  all  sorts  of  social  omracnd  and  not  enforce,  is  of  the  past.  Dur- 


IJgitizodbyGoOgle 


PUBLIC  UTILITIES 


ing  the  last  few  years,  the  idea  has  gained  wide 
acceptance  that  a  ^blic  service  corporation, 
which  owes  its  existence  to  the  State  and 
thrives  upon  a  franchise  given  by  the  Stale  or 
local  govenimenls  is  not  a  private  business, 
and  should,  therefore,  be  subject  to  govern- 
ment regulation  in  so  far  as  its  dealings  with 
its  patrons  and  the  general  public  are  con- 
cerned. During  igio,  Maryland  and  New  Jer- 
sej;,  fcSlowing  in  the  wake  of  New  York  and 
Wisconsin,  created  public  utility  commissions. 
In  Maryland,  there  is  the  court  review  pro* 
vision  to  be  found  in  the  Wisconsin  law.  The 
New  Jersey  act  gives  the  commission  jurisdic- 
tion over  telephone  companies  as  well  as  all 
other  public  utilities.  It  even  makes  the  grant- 
ing of  franchises  dependent  on  the  approval 
of  that  body.  There  were  important  changes 
made  in  the  public  utilities  law  of  New  York. 
TTie  jurisdiction  of  the  commission  was  ex- 
tended over  telephone  and  telegraph  companies 
and  the  commutation  rates  of  railroads.  This 
extension  of  power  had  been  asked  for  by  Gov- 
ernor Hughes  at  the  igog  session,  but  it  was 
not  until  the  next  one  that  it  was  granted. 
Telephone  and  railroad  commutation  rates  have 
long  been  a  matter  of  dispute  in  New  York, 
and  this  largelv  inspired  the  governor  to  rec- 
ommend that  the  Public  Utilities  Commission 
have  jurisdiction  in  the  matter. 

The  Public  Utilities  Law  of  New  York  went 
into  effect  on  i  July  1907.  It  was  the  first  im- 
portant measure  asked  for  by  Governor  Hughes 
and  only  passed  both  houses  of  the  Legislature 
after  a  spirited  contest  in  which  the  Governor 
himself  took  part,  by  arousing  public  sentiment 
in  Che  subject.  No  better  explanation  of  tbe 
reasons  for  the  law  has  been  given  than  that 
of  William  M.  Ivins,  the  special  counsel  for 
that  body  in  the  tirst  district  In  an  article  in 
Tkt  Century,  he  stated  that  the  act  was  in- 
tended to  accomplish  the  following:  (i)  To 
prevent  wrongs  in  over-capitalization,  and  in 
the  issue  of  corporate  securities;  (2)  to  pre- 
vent monopoly  by  making  it  impossible  for  one 
corporation  to  hcdd  more  than  than  10  per  cent 
of  the  stock  of  another;  (3)  to  secure  the  ef- 
ficient control  of  corporate  accounting,  bring 
about  publicity  on  the  subject  and  end  the  prac- 
tises of  public  service  corporations  of  keeping 
books  that  fail  to  represent  their  true  condi- 
tion; (4)  to  compel  an  adequate  and  honest 
product  at  fair  and  reasonable  rates,  without 
discrimination  among  users  or  consumers;  (5) 
by  investigation,  lo  throw  the  light  of  publicity 
on  the  operation  of  those  kinds  of  business 
which  the  interest  and  welfare  of  the  commun- 
ity is  a  primary  consideration ;  and  (6)  to  se- 
cure the  safety  of  the  general  public.  Under 
the  New  York  law.  there  are  two  commissions : 
one  for  Greater  New  York,  the  first  district, 
the  other  for  the  rest  of  the  State.  The  original 
act  placed  all  transportation,  gas.  and  electrical 
compaoies  within  the  borders  of  the  State  un- 
der the  jurisdiction  of  the  commission.  It  has 
the  power  to  make  their  rates  reasonable,  and 
prevent  discrimination.  The  safety  and  ade- 
quacy of  the  service  are  also  within  the  juris- 
diction of  the  board.  It  also  may  require  that 
the  accounting  methods  of  public  service  cor- 
porations be  uniform  and  the  books  kept  so  as 
to  reveal  their  actual  financial  condition,  and 
that  their  capitalization  represent  present  values 
inttead  of  future.  A  most  important  work  of 


for  Greater  New  York  has  been 
the  laying  out  and  construction  of  the  subways 
under  contemplation.  More  than  half  the  time 
and  70  per  cent  of  the  expenditures  of  the 
commission  have  been  devoted  to  it.  The  com- 
mission in  the  First  District  has  been  giving 
consideration  to  10,000  complaints  annually. 
The  method  of  procedure  in  such  cases  is 
simple.  Every  complaint  received  is  acknowl- 
edged and  forwarded  to  the  company  against 
which  it  is  made  with  a  request  that  the  cause 
be  removed  within  10  days  or  an  explanation 
sent  to  the  complainant  and  the  commission. 
If  the  explanation  is  not  satisfactory,  the  mat- 
ter is  investigated  by  the  experts  of  the  com- 
mission. Upon  their  report,  recommendations 
are  made.  This,  however,  is  often  only  a  pre- 
liminary step.  For  if  any  side  should  be  dis- 
satisfied with  the  recommendations,  a  hearing 
must  be  held.  Where  the  matter  is  of  great 
importance,  the  hearing  is  public  The  com- 
mission then  renders  final  decision.  It  will 
either  dismiss  the  complaint  or  serve  an  order 
on  the  company'  to  comply  with  it,  which  order 
also  gives  a  time  limit.  The  penalty  for  dis- 
obedience may  be  as  much  as  $5,000  a  day  in 
the  case  of  a  transportation  company,  and 
$1,000  for  a  gas  and  electric  Of  the  com- 
plaints received,  one-third  are  usually  settled 
amicably.  In  about  one-quarter  of  the  cases, 
they  are  usually  found  to  be  trivial  or  baseless. 
Many  of  the  complaints  considered  in  the  First 
District  related  to  the  overcrowding  in  the 
subway.  Tbe  experts  of  the  commission  made 
an  investigation.  An  important  result  was  the 
lengthening  of  the  station  platforms  to  en- 
able the  running  of  more  trams.  Some  minor 
orders  on  the  subject  were  the  providing  of 
guards  to  help  load  and  unload  the  cars,  side 
doors  on  express  trains  a  speed  control  at 
express  stations  in  order  to  allow  the  trains 
to  follow  each  other  with  greater  rapidity  and 
better  electric  light  for  the  illumination  of  the 
cars.  For  the  prevention  of  accidents,  tbe  sur- 
face cars  were  ordered  equipped  with  fenders 
and  wheels  guards  of  the  type  found  by  experts 
to  be  the  most  effective.  As  a  result,  whereas 
for   igo7-o8,  508  persons  were   fatally  injured 


A  most  important  work  of  the  c 
the  First  District  has  consisted  in  passing  on 
applications  of  corporations  for  the  issuance 
of  securities.  An  early  one  was  that  of  The 
Interborough  Rapid  Transit  Company.  It 
asked  leave  to  execute  a  mortgage  for  $55,000.- 
000  in  order  to  pay;  certain  notes  then  coming 
due.  The  commission  granted  the  application. 
upon  the  company  including  in  the  mortgage 
its  interest  in  the  elevated  railways  as  well 
as  the  subway.  When  the  Coney  Island  and 
Brooklyn  railroad  made  application  to  issue 
bonds  for  $372,000  in  order  to  make  certain 
improvements,  the  commission  made  an  investi- 
gation and  found  that  a  large  part  of  the  funds 
were  10  be  used  for  mere  replacements  instead 
of  actual  improvements  and  only  to  offset  de- 
preciation; that  this  depreciation  should  be 
met  by  a  fund  created  from  annual  earnings. 
It  finally  allowed  a  bond  issue  of  $107,000  and 
ordered  that  the  bonds  be  sold  for  not  less 
than  80. 
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miuion  to  value  all  tbe  property  of  every  pub- 
lic utility  actually  used  and  Co  publish  the  value 
of  the  physical  property  along  with  the  value 
of  all  the  property.  It  also  places  plants  owned 
by  municipalities  under  the  same  regulations 
as  those  of  private  corporations.  Their  method 
of  accounting  is  the  Gaine  and  they  must  go  to 
the  commission  if  they  desire  to  raise  rates. 
The  physical  valuation  is  the  most  important 
fealure  of  the  Wisconsin  act.  For  this  purpose, 
there  ia  a  staff  of  scientific  investigators  re- 
quired to  investigate  and  ascertain  for  each 
public  utility  what  is  the  reasonable  value  of 
the  service  it  renders  to  the  public.  The  com- 
pany is  obliged  to  submit  all  its  evidence  to 
that  body  and  only  on  what  it  submits  can  it 
1  into  court  and  seek  a  review  of  the  findings. 
o  settled  rules  of  evidence  guide  the  commis- 
sion in  its  work  It  can  consider  any  document. 
writing  or  statement  that  bears  on  the  subject. 
An  important  decision  on  the  subject  was  the 
overruling  of  the  contention  that  value  meant 
power  over  others  and  was  based  on  stocks, 
bonds,  or  capitalization  of  net  earnings.  Like 
the  New  York  body,  the  commission  has  paid 
much  attention  to  gas  meters,  with  the  result 
that  they  are  now  on  a  more  accurate  basis. 

PubUc  works.  School  of.  See  Folytecb- 
mcLE.  The. 

Publicani,  piib-lI-ka'nJ,  Roman  farmers  of 
the  public  revenues.  In  ancient  Rome  the  priv- 
ilege of  collecting  re\'enues  from  foreign  dis- 
tricts dependent  upon  Rome  was  solid  at  auction 
by  the  censors  for  a  period  of  five  years.  The 
security  required  by  the  state  from  these  tax- 
gatherers  was  usually  Che  price  at  which  they 
had  purchased  fhe  branch  of  revenue  to  be  col- 
lected and  frequently  was  far  in  excess  of  the 
weal'h  of  any  single  bidder,  which  resulted  in 
the  formation  of  companies  for  the  purpose, 
called  Socii.  Their  business  with  the  state  was 
conducted  under  the  name  of  one  member  des- 
ignated the  manceps.  The  farmers  of  the  rev- 
enue were  of  the  wealthiest  classes.  None  but 
Roman  citizens  could  be  a  member  of  the  publi- 
cani  and  magistrates  and  governors  of  prov- 
inces were  not  eligible.  The  revenues  were 
derived  principally  from  tolls,  tithes,  mining 
duties,  and  scrittura  (tax  levied  for  the  use  of 
the  public  pasture  lands).  The  collections  were 
made  by  an  inferior  class  who  were  often  freed. 


price  paid  for  the  privilege  and  the  greed  of  the 
publican!  resulted  in  great  injustice  which  to- 
gether with  the  character  of  the  collectors  ex- 
plains the  bitterness  with  which  they  are  men- 
tioned in  the  New  Testament.  From  about  150 
B.C.  they  were  usually  of  the  equestrian  order. 

Publick  Occurrences,  the  first  newspaper 
published  in  America,  though  it  can  haraiy  be 
called  a  newspaper,  as  no  second  number  ap- 
peared. It  was  issued  at  Boston  in  1690  by 
tlenjamin  Harris  and  printed  by  Richard 
Pierce.     See  Amekican  Newspape«9. 

Publicola,  piib-Iik'-^la,  Publiufl  Valerius, 
Roman  consul  and  general :  d.  between  503 
and  496  B.C.  He  was  instrumental  in  the  ex- 
pulsion of  the  Tarquins,  and  when  Collatinus 
was  forced  to  resi^fn  Valerius  was  elected  con- 
sul in  his  stead  m  conjunction  with  Junius 
Brutus.  When  the  Tarquins,  aided  by  the 
Veientes,  moved  against  Rome  in  509  »-C-  they 
were  met  by  the  Romans  under  the  two  con- 


suls and  defeated.  Brutus  fdl  in  the  battle 
leaving  Valerius  sole  consul.  He  promulgated 
a  law  by  which  any  person  who  attempted  to 
usurp  kingly  power  might  be  killed  by  any  one, 
and  another  establishing  the  right  of  a  plebeian 
condemned  by  a  magistrate  to  appeal  to  the 
people.  In  recognition  of  bis  services  he  re- 
ceived the  snrname  ptiblicoia,  "the  people's 
friend,*  He  was  three  times  re-elected  consul, 
conducted  the  expedition  of  Porsena,  and  with 
his  colleague  Titus  Lucretius  Tricipitinus  de- 
feated the  Sabmes  in  504. 

Publishing.     See  American   Fcbushinc; 

Puck,  in  medixval  mytholc^,  a  celebrated 
fairy  whose  character  and  attributes  are  de- 
picted in  Shakespeare's  'Midsummer  Night's 
Dream.'  This  fairy  is  known  by  a  variety  of 
names,  as  Robin  Goodfellow  and  Friar  Rush  in 
England,  and  in  Germany  as  Kiiecht  Ruprecht ; 
but  it  is  by  his  designation  of  Puck  that  he 
is  most  generally  known  in  England,  Germany, 
and  the  more  northern  nations.  He  was  the 
chief  of  the  domestic  tribe  of  fairies,  i^t 
"brownies,"  as  they  are  called  in  Scotland  and 
innumerable  stories  are  told  of  his  nocturnal 

Pui     See  Pood. 

Pudding-BcTTies,  the  berries  of  the  Cana- 
dian   dogwood    (Connu   canadtnsis),   comn 
throughout  North  America.  See  Dogwood. 

PnddingBtone.    See  Conglomekate, 

Puebla,  Lb,  la  pwib'la,  Mexico,  a  Stale  of 
the  Republic  and  its  capital  city.  The  State  of 
La  Puebla  in  the  central  platan  of  the  Ana- 
huac  has  Vera  Cruz  to  the  north  and  west  of  it, 
Oaxaca  to  the  south,  Guerrero  to  the  southwest, 
and  Morelos,  Mexico,  Tlaxcala,  and  Hidalgo  to 
the  west     See  Mexico  —  Statb  or. 

Puebla,  Mexico  (originally  called  Puebla 
de  los  Angeles),  capital  of  the  State  of  the 
same  name;  116  miles  east  of  the  City  of  Mex- 
ico by  the  Mexican  railway,  but  considerably 
less  than  100  miles  in  a  straight  line ;  altitude 
over  7,000  feet  above  the  sea.  The  climate 
is  most  agreeable,  the  maximum  temperature 
being  84°  m  aiimmer  and  75°  in  winter.  The 
peaks  Popocatepetl  and  Ixtaccihnatl  are  only 
about  35  miles  distant,  and  those  of  Orizaba 
and  Malinche  are  in  plain  view.  Three  steam 
railways, —  the  Mexican,  the  Mexican  Southern 
and  the  Inter-oceanic,  and  r  Street  railway  which 
will  soon  be  electrified,  supply  transportation. 
Straw  hats,  leather  goods  and  numerous  other 
articles  are  manufactured  in  considerabte 
quantities,  and  in  the  immediate  vicinity  are 
several  large  cotton  mills.  Near  by  are  the 
famous  onyx  quarries  which  have  for  many 
years  supplied  great  quantities  of  beautiful 
onyx  to  Mexico  and  the  United  States.  A  man- 
ufactory in  the  city  makes  of  the  product  of 
these  quarters  an  endless  variety  ol  useful  or 
ornamental  objects,  from  store  and  saloon  fix- 
tures, table  tops  and  wash  basins  to  imitations 
of  every  fruit  known  in  the  country.  The 
banking  facilities  of  the  city  are  supplied  by 
the  Oriental  Bank,  with  $6,000,000  capital,  and 
branches  of  the  National  Bank  and  Bank  of 
London  &  Mexico,  of  Mexico  City.  The  dty  ii 
itoted  for  its  many  churches,  dean  streets,  sub- 
stantial business  edifices  and  grand  Cathedral, 
which  was  almost  150  years  In  building,  is  333 
feet  long,  101  feet  wide  and  8d  feet  from  floor 
to  roof. 
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The  educalional  institutions  besides  the  ~ 
Primwy  and  High  Schools,  are  the  State  Col- 
lege, School  of  Medicine,  Normal  School  for 
Men,  Norma  School  for  Women,  Normal 
School  of  Arts,  Academy  for  Belles  Arts,  and 
Koapicio  for  the  education  of  children.  There 
'  are  three  public  hbraries  with  a  total  of  78,000 
volumes,  a  museum  of  archieology,  an  art  gal- 
lery, an  observatory,  a  market  hall,  sulphur 
baths,  a  general  hospital  founded  in  1658.  and 
a  maternity  hospital,  state  hospital  for  both 
sexes,  hospital  for  the  insane,  children's  hos- 

fital,  military  hospital,  Interoceanic  Railway 
lospital  and  Spanish  Beneficiary  Hospital. 
The  Palace  of  the  state  government,  which  was 
recently  greatly  extended  and  improved  and 
which  faces  the  principal  park  or  zocolo  is  one 
of  the  notable  buildings  of  the  city.  The  ex- 
tensive and  very  beautiful  Alameda  is  a  most 
attractive  spot,  and  contains  s  monument 
erected  in  18^  in  honor  of  Mexico's  liberators, 
and  the  monument  to  General  Nicolas  Bravo. 
There  are  also  the  French-Mexican  monument 
erected  by  the  French  colony  in  igo2,  and  the 
equestrienne  statute  of  General  Zaragoza.  which 
sarmounts  a  6ne  monument  erected  at  the  foot 
of  the  hill  of  Guadalupe.  In  the  Government 
I^ilaee  is  a  most  interesting  collection  of  his- 
toric paintings  and  a  library  of  aB,ooo  volumes. 
The  zocolo  or  central  park  of  the  city  is  artistic- 
ally laid  out  in  vine  and  foilage  covered  walks, 
with  fountains  and  statues  here  and  there,  and 
namerous  small  plazas  supply  needed  breathing 
spots.  There  are  two  theatres.  Since  1532,  in 
which  year  the  royal  sanction  was  given  to  form 
a  settlement  here,  Puebla  has  occupied  second 
place  among  all  the  cities  of  the  land,  com- 
mercially, spiritually  and  in  population,  until 
very  recently,  when  Guadalajara  forged  ahead 
in  population  and  materia!  development  gen- 
erally. 

The  city  of  Pitebla  was  founded  in  15,12  by 
the  Franciscans,  and  is  considered  the  military 
key  to  the  capital  of  the  republic.  It  was 
captured  by  the  French  in  1863  and  recovered 
by  the  Republican  forces  under  General  (now 
President)  Diaz,  in  1867.  Tradition  asserts 
that  when  Cortez  came  he  found  a  city  of  300,- 
000  inbabit.ints,  40a  temples  and  a  legion  of 
priests,  six  miles  distant  from  Puebla.  where 
now  is  the  fnmous  Pyramid  of  Cholula ;  an<l 
that  the  Aztecs  came  there  tn  great  numbers 
to  worship  and  offer  up  human  sacrifices.     Pop. 

Pneblo,  pwfb'lS,  Colo.,  city,  county-seat 
of  Pueblo  County;  on  both  sides  of  the  Arkan- 
sas River,  at  the  mouth  of  Fountain  Creek,  and 
on  the  Atchison,  T.  &  S.  F.,  the  Colorado  &  S., 
the  Denver  &  R,  G.,  the  Missouri  Pacific,  and 
the  Chicago,  R.  I.  &  P.  R.  R.'s;  about  122  miles 
south  by  east  of  Denver.  Within  its  corporate 
limits  are  several  villages:  North  Pueblo,  Cen- 
tral Pueblo.  South  Pueblo,  and  Bessemer.  It 
is  in  a  basin  on  the  eastern  foot-hills  of  the 
Rocky  Mountains.  A  temporary  Mormon  set- 
tlement was  located  here  in  1846,  and  a  trading 
post  was  established  in  1850.  -  In  1854  the  Ute 
Indians  massacred  the  residents  of  the  post. 
In  1859  the  present  city  was  laid  out,  and  in 
1873  it  was  chartered  as  a  city.  The  region  of 
country  east  is  largely  devoted  to  agriculture 
and  stock   raising.     In  the   vtcinitj-  nf  the   city 


are  exteiuive  coal  and  oil  fields,  and  deposits  of 
Itmestoiie  and  iron  ore.  The  silver  and  copper 
ores  are  brought  a  considerate  distance  to  the 
smelters  of  Pueblo;  and  lead,  gold,  and  zinc 
are  here  prepared  for  the  metals  of  commerce. 
The  iron  and  Steel  industries  have  become  ^uite 
extensive.  The  Colorado  Fuel  and  Iron  Com- 
pany (steel  plant)  have  (1904)6,300  employees; 
the  railroad  car-shops  and  yards,  2,500  em- 
ployees; the  smelters,  3,200;  the  foundries  and 
other  manufactories,  6,000.  In  1903  there  was 
invested  in  manufacturing  industries,  a  capital 
of  about  $13,000,000,  and  the  products  were  ■ 
about  $32,000,000,  of  which  amount  nearly  two 
thirds  was  the  product  of  the  lead  smelling  and 

The  principal  public  institutions  are  the  State 
Insane  Asylum,  Saint  Mary's  Hospital  and  San- 
atorium (1,000  patients  annually),  Minniequc 
Hospital  (cost  $300,000),  and  small  private  sau- . 
atoriums.  There  are  two  systems  of  public 
schools,  one  on  each  side  of  the  river;  two  high 
schools,  public  and  parish  schools  (14,000 
school  children),  Loretto  Academy,  the  Mc- 
Clellan  public  library  with  14,000  volumes,  law 
libraries,  school  libraries,  and  the  State  Mineral 
Palace  and  Park.  A  complete  collection  of  the 
minerals  of  Colorado  are  m  the  Mineral  Palace. 
The  five  banks  have  a  combined  capital  of 
$800,000  and  deposits  of  $10,000,000.  The  gov- 
ernment is  administered  under  a  charter  of  188; 
which  provides  for  a  ma^or  who  holds  office 
two  years,  and  a  council  of  eight  incmbers.  The 
coimcil  confirms  the  m:;yor's  apooiniments  and 
elects  the  police  judge,  city  physician,  and  the 
members  of  the  fire  department.  The  treasuroi, 
clerk,  engineer,  and  auditor  are  elected  by  the 
people.  The  city  owns  and  operates  one  system 
of  waterworks,  and  another  is  owned  by  a 
private  corporation.  The  larse  majority  of  the 
population  are  nalive-boi  n  Americans ;  about 
2,000  are  Italians;  1,000  are  Austrians,  and  1.500 
are  colored.  Pop.  (1890)  Z4.SS8;  (igoo)  28,157; 
(igio)  44.395.  an  increase  during  the  last  decade 
of  57.7  per  cent  E.  W.  Pof.aRE, 

Secretary  Busincsi  Men's  Aisaeialion. 

Pueblo  Indiana  (Spanish,  "town."  "vil- 
lage"; hence  Pueblos,  "villagers"),  a  group  of 
sedentao'  agricultural  tribes  comprising  the 
Tanoan,  Keresan  or  Queres,  and  Zunian  lin- 
guistic stocks  in  New  Mexico,  and  the  Hop!  or 
Moqui  of  the  Sboshonean  slock  in  northeastern 
Arizona.  There  are  also  some  Mexicanized 
remnants  of  the  Tanoan  stock  on  the  Rio 
Grande  below  El  Paso,  in  Texas,  and  Chi- 
huahua.    For  details  see  under  the  above  stock 

Physical  Characters, — Disregarding  those  who 
have  been  more  or  less  affected  by  Spanish  con- 
tact, the  Pue"bio  Indians  are  generally  small  in 
stature,  particularly  the  women,  some  of  whom 
are  quite  diminutive.  After  marriage  the  latter 
frequently  become  stout,  but  obesity  is  rare. 
The  men  are  a  rich  brown  in  color,  not  so  dark 
nor  so  reddish  as  their  Navaho  neighbors.  The 
women  are  lighter,  many  of  them  being  of  a 
fine  olive  tint,  which,  with  regular  features  and 
often  with  eyes  almost  oriental  in  type,  make 
them  decidedly  comely.  Albinism  is  common 
among  the  Hopts  and  Zuiiis,  those  of  the  latter 
tribe  averaging  one  in  aoa    The  hair  is  thick. 
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black,  and  glossy.  That  of  the  tnen  is  cut  fense  against  enemies.  Botb  rounded  or 
^terrace  fashion,*  that  is,  banged  across  the  polygonal  structures  were  common^  while  some 
forehead,  cut  horizontally  at  the  sides  on  a  line  pueblos  were  semicircular  in  ground-plan,  with 
with  the  chin,  and  allowed  to  grow  to  full  length  a  high  rear  wall  and  with  the  houses  arranged 
behind,  but  knotted  and  tied  into  a  short  queue,  in  terraces,  the  tiers  of  dwellings  successively  r*- 
This  is  probably  the  more  primitive  style  of  hair  treating  so  that  the  roof  of  the  lower  formed 
dressing,  but  it  now  varies  more  or  less  with  the  means  of  access  as  well  as  the  "front  yard* 
the  tribe.  The  front  hair  of  the  women  is  cut  of  the  tier  next  above,  and  so  on  to  the  sixth  or 
level  with  the  chin,  parted' lateral Ijr,  and  allowed  seventh  story.  The  eround  tier  usually  con- 
to  fall  over  the  face,  necessitating  continual  tained  only  snlall  wall  openings,  access  being 
brushing  aside  with  the  hand  to  permit  them  to  gained  by  means  of  a  movable  ladder  to  the 
see.  The  unmarried  Hopi  girls  retain  the  primi-  roof,  which  was  provided  with  a  hatchway, 
five  method  of  wearing  the  hair,  after  reaching  Most  of  the  pueblos  still  follow  this  ancient 
puberty,  in  large  whorls  over  the  ears.  form,  but  there  are  now  but  few  whose  ground- 

Dr«j.— The  costume  of  the  men,  now  largely  floor  houses  arc  not  provided  with  doors  and 
superseded  by  the  clothing  of  civilization,  windows.  Sometimes  forming  a  part  of  and 
consisted  of  a  shirt,  a  poncho-like  coat  formed  of  sometimes  detached  from  the  main  house  duster, 
a  squarish  piece  with  a  hole  in  the  middle  for  are  chambers,  wholly  or  partly  under  ground 
the  head,  and  sewed  down  the  sides,  with  partly  aad  usually  circular,  used  as  gathering  places 
open  sleeves;  a  pair  of  loose  trousers  reaching  and  sleeping  apartments  by  the  men,  and  still 
below  the  knees,  open  half-way  up  the  outer  employed  for  ceremonies  and  tribal  councils, 
sides  and  fastened  with  a  belt;  footless  stock-  The  fireplace  was  m  the  centre,  the  smokeescap- 
ings,  leggings,  garters,  moccasins  or  sandals,  ">«  through  the  hatchway;  so  hot  did  these 
breechcloth,  headband,  hairband,  and  blanket  *'S"«  become  that  the  Spaniards  likened  them  to 
Dressed  skin  or  native  cotton  formed  the  chief  stoves,  hence  their  still  popular  name,  «estufas.» 
materials  from  which  their  costumes  were  made.  The  structural  materials  depended  largely  on 
but  these  gave  place  largely  to  woolen  articles  the  immediate  supply.  Slabs  of  sandstone  being 
after  the  introduction  of  sheep  by  the  Spaniards,  abundant,  were  commonly  used  ;  they  were  some- 
The  woolen  blanket  of  later  times  was  prob-  times  neatly  pecked  and  laid  in  adobe  mortar 
ably  preceded  by  a  robe  made  of  strips  of  rabbit  or  chinked  with  spalls,  and  although  joints  in 
or  wildcat  skin  coarsely  woven  or  plaited  to-  the  masonry  were  not  "broken,*  the  result  was 
gether.  Yucca  strips,  feathers,  and  even  human  frequently  a  marvelously  straight  and  strong 
hair  also  formed  raw  materials  for  clothing,  wall  that  has  stood  the  ravages  of  centuries.  PUi 
The  typical  dress  of  the  women  consisted  of  a  construction  iwas  also  employed  in  massive  build- 
skirt  of  skin  or  cotton  (now  of  wool)  reaching  ings,  such  as  Casa  Grande  in  southern  Arizona, 
from  the  neck  to  below  the  knees,  and  girded  Molded  adobe  bricks,  now  so  commonly  usod, 
with  a  belt,  the  right  arm  and  shoulder  being  were  not  made  in  pre-Spanish  times,  but  balls 
tare;  a  manta  hanging  loosely  from  the  neck  of  mud  mixed  with  ashes  and  sage,  and  dried, 
and  down  behind  or  thrown  over  the  head;  were  in  vogiK  as  a  building  material  in  pre- 
stockings, buckskin  leggings,  consisting  usually  historic  tmies.  The  roofs  of  the  houses  consist 
of  an  entire  skin  wrapped  many  times  around  usually  of  pine  or  cottonwood  beams,  with 
the  calf,  and  sandals  or  moccasins,  to  which  light  poles  laid  transversely,  which  in  turn 
latter  the  leggings  were  attached.  Among  some  were  covered  with  brush-grass,  and  adobe  mud, 
of  the  Rio  Grande  Pueblos  the  women  wear  soft  well  tamped.  The  introduction  of  the  horse, 
buckskin  boots  instead  of  the  cumbersome  leg-  which  permitted  the  transportation  of  heavy 
wrappings.  Necklaces  of  seashell  and  tur-  roof  beains,  seems  to  have  had  a  decided  influ- 
quoise  beads  and  pendants,  car-tablets,  bracelets,  enee  in  increasing  the  size  of  the  rooms,  the 
and  otner  ornaments  were  worn  by  both  men  compartments  of  tlie  ancient  structures  being 
and  women,  but  the  shell  necklaces  of  the  latter  usually  mere  cells.  Flakes  of  selenitc  were 
have  been  superseded  by  those  of  silver.  Leather  pieced  together  for  window  panes,  but  these 
belts  strung  with  large  silver  disks  and  silver-  have  given  way  to  stock  frames  purchased  from 
mounted  wristguards  are  now  worn  by  the  men  the  white  traders,  while  the  corner  fireplace  and 
who  can  afford  them.  Excepting  the  moccasins  chimney  have  been  substituted  for  the  central 
and   leggings,    skin    has    largely   passed   out   of  fire  pit,  except  in  the  kivas. 

use    for    clothing,    cheap    cotton    prints    and    a  Indtutriei. —  As  they  are  sedentary  tribes,  the 

woolen    blanket    being    almost    exclusively    em-  Pueblos  are  agriculturists,  their  principal  crops 

ployed  by  the  men,  being  corn,  squashes,  beans,  and  onions,  to  which 

Housei. —  The  typical  pueblo  is  a  many-celled,  were  added  wheat,  watermelons,  cantaloupes, 
communal,  defensive  structure  of  several  stories,  prapes,  peaches,  etc.,  on  the  advent  of  the  Span- 
opening  on  one  or  more  courts  or  plazas  in  lards.  Com  is  prepared  in  very  many  ways,  and 
which  dances  and  other  ceremonies  are  per-  wild  fruits  form  a  not  unimportant  part  of  the 
formed.  When  the  pueblo  enclosed  a  single  Pueblo  pabulum.  Their  meat  supply  was  gained 
court,  the  outer  wall  was  usually  the  highest,  mainly  through  communal  hunting,  the  mountains 
and  was  pierced  with  only  small  openings,  or  supplying  bear,  deer,  antelope,  and  elk,  while 
port-holes,  to  alTord  a  view  of  the  surrounding  the  valleys  and  caiions  abounded  in  jack-rabbits, 
country.  A  slight  elevation  was  usually  pre-  cottontails,  prairie-dogs,  wild  turkeys,  quails, 
ferred,  but  there  are  many  instances  in  which  doves,  etc.  The  buffalo  was  probably  hunted  to 
the  site  is  a  lofty  mesa  or  a  level  plain,  while  some  extent  by  the  Rio  Grande  Pueblos,  who 
other  dwellings  were  built  in  natural  recesses  also  conducted  a  brisk  trade  with  the  Plains 
in  the  rocky  walls  of  canons  or  cliffs,  hence  tribes  up  to  25  years  ago.  For  religious  rea- 
their  popular  designation,  cliff-dwellittgs.  The  sons,  fish  was  probably  universally  tabooed, 
site  therefore  depended  on  accessibility  to  water,  water,  on  which  everything  depenijs,  being  a 
to  cultivable  fields,  or  to  the  necessity  for  de-  sacred  element    The  turkey  was  domesticatec. 
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PUERPERAL  ECLAMPSIA 

and  eagles  were  and  stilL  are  kept  in  captivity  hunts,    the    extermination    of    witchcnft,    etc^ 

for  ttie I r  feathers.  Cattle,  sheep,  goats,  horses,  and  the  ioCermediation  between  the  tribesmen  aiid 
and  asses,  which  now  form  such  aa  important  the  many  nature  gods  whicli  form  the  Pueblo 
part  in  the  Pueblo  economy,  were  unknown  be-  pantheon.  Oammunication  with  these  nature 
fore  the  Spaniards  went  among  them.  The  powers  was  and  is  still  conducted  by  means  of 
Pueblos  are  a  provident  people,  their  reserve  food  secret  or  open  ceremonies,  consisting  of  the  de- 
supply  usually  being  sufficient  for  a  year's  use,  positing  of  prayer- sticks,  chants,  dances,  sacri- 
tlius  succoring  tliem  in  event  of  drought.  Most  fices,  pantomime,  masquerade,  the  recital  of 
of  their  agriculture  is  conducted  by  means  of  rittuils,  etc. 

irrigation,  although  patches  of  corn,  melons.  History. —  From  the  Pueblo  tribes  which  have 
squashes,  etc,  and  small  peach  orchards  are  been  more  intimately  studied  it  has  been  learned 
otherwise  successfully  cultivated  in  favorable  that  they  consist  of  many  small  accretions  from 
localities.  The  Hopis  raised  large  quantities  of  various  stocks  and  from  many  localities,  which 
cotton,  which  tliey  wove  into  garments  and  left  their  former  homes  on  account  of  drought 
traded  with  other  tribes;  indeed  they  are  still  and  the  consequent  failure  of  crops,  through 
the  leading  cotton  weavers  among  the  Pueblos,  superstition,  the  depredations  of  enemies,  etc. 
the  industry  probably  having  been  introduced  The  migrations  of  these  component  clans  or 
by  clans  from  the  far  south.  The  Hopis  and  parts  of  clans  were  sometimes  very  slow,  many 
Zufiis  also  weave  excellent  blankets,  sashes,  years  being  consumed  in  their  journeyings  and 
dresses,  garters,  etc,  of  wool,  and  a  few  of  the  village  after  village  being  successively  built,  oc- 
Zuiii  men  are  expert  silversmiths.  The  basket  cupied,  and  abandoned  before  the  final  settle- 
trays  of  the  Hopis  are  noteworthy,  although  the  ment  was  made.  Thus  are  many  of  the  ruins  of 
art  has  greatly  declined  since  the  introduction  of  Arizona,  New  Mexico,  Colorado,  and  Utah  ac- 
aniline  dyes.  Some  of  the  other  Pueblos  tnake  counted  for.  The  nuclei  of  the  various  Pueblo 
«  coarse  basket  for  domestic  use.  As  potters  the  tribes,  however,  had  their  traditional  origin  in 
Pueblos  are  far  in  advance  of  all  other  Indians  the  north,  at  a  place  called  Sipapu,  where  they 
north  of  Mexico :  purely  primitive  methods  are  are  supposed  to  return  after  death,  and  which  is 
Still  employed  and  the  decorative  motive  is  gen-  symbolically  represented  by  an  opening  in  the 
erally  symbolic  intricate,  and  pleasing.  floor  of  the   ceremonial   chambers,   in   front   of 

Social  and  tteligiotu.— A\l  the  Pueblo  tribes  the  altars  erected  during  religious  rites, 

are  composed   of  numerous   clans,   named  after  Indefinite  knowledge  of  a  populous  region  in 

some  animal,  plant,  or  other  natural  object,  and  the  north  was  gained  by  the  Spaniards  in  Mexico 

grouped  into  phratries.    Maternal  descent  is  rec-  early  in  the   i6th  century,  and  led  first  to  the 

ognized.  that  is,  the  children  belong  to  the  clan  journey  in  1539  of  Fray  Marcos  de  Niia  to  the 

of  the  mother.    Marriage,  which  is  not  allowed  "Seven  Cities  of  Cibola,*  the  present  Zuiii,  fol- 

between  members  of  the  same  clan,  is  generally  lowed    a    year    later    by   the    expedition    under 

effected   by   mutual   consent   of   the  contracting  Coronado.     This  was  the  first  direct  contact  of 

couple  and  their  parents,  and  is  sealed  after  an  the  Pueblo  Indians   with  the   whites.      For  the 

exchange  of  gifts  and  a  simple  primitive   cere-  successive    Spanish    expeditions    and    the    later 

mony;  the  vow,  however,  is  not  very  binding,  history  of  the  Pueblos,  see  New  Mexico,  and 

and  divorce  is  merel:^  a  matter  of  mutual  agree-  also  the  subjects  mentioned  below. 

ment,  the  offspring,  if  any,  invariably  bebnging  Papulation. —  At  the  time  of  Coroa;(do's  visit 

ti>  the  mother.    The  status  of  the  Pueblo  woman  the  Pueblo  tribes  were  said  to  inhabit  65  villages 

U  high;  she  owns  the  house  and  its  furniture,  and  to  number  20,000  men,  but  it  is   doubtful 

while  it  is  the  husband's  duty  to  provide  for  bis  if  the  entire  population  exceeded  this  estimate, 

family  and  he  frequently  makes  his  wife's  clothes.  With  the  exception  of  Acoma  and  Isleta  none 

The  dead  were  formerly  buried  in  the  houses  or  of  the  28  pueblos  now  existing  occupy  their  l6lh 

beyond  the  house  walls,  according  to  the  priestly  century  sites,  the  remainder  having  been  forced 

standing   of   the   deceased;   now,   however,   the  into  new  locations  chiefly  during  the  reconquest 

dead  arc  buried  in  a  common  cemetery  in  front  of  New  Mexico  after  the  Pueblo  revolt  of  l68a 

of  the  Catholic  Church,  cKcept  among  the  Hopis,  The  present  aggregate  population  of  the  28  vil- 

who  deposit  their  dead  in  crevices  in  the  rocks,  lages    is     10,259.      For    their     distribution    see 

The  social  and   religious   organization   of  most  Queues,  Shoshonean,  Tamoaw,  and  Zunian. 

of  the  Pueblos  was  considerably  affected  by  the  F  W  Hodce, 

Spanish  missionary  and  civil   authorities,  and  Smithsonian  InsHlution. 
among  all  tlie  tribes  except  the  Hopis  a  cjvil 

governor  and  other  officers  are  now  annually  Puer'peral  Eclampsia,  a  form  of  eclampsia 
elected,  although  their  power  in  some  instances  occurring  in  pregnant  women,  usually  arising 
is  only  nominal.  Originally  the  religious  and  from  blood-^poisoninK  ^nd  often  fatal.  The  ex- 
social  orgatuzation  was  inseparable:  each  clan  citing  cauaes  may  be  many,  but  some  form  of  in- 
had  its  priest  or  priest-chief,  while  both  the  ereased  irritability  of  the  nervous  system  is  one 
internal  and  the  external  affairs  of  the  tribe,  of  the  most  important  features  of  the  condition, 
where  th^  affected  the  complicated  and  far-  The  symptoms  come  on  suddenly,  or  following 
leaching  religions  organization,  were  controlled  a  headache,  with  irritabUity,  and  perhaps  slight 
by  a  priesthood.  There  were  also  other  socio-  impairment  of  sight  or  hearing,  or  with  vomit- 
religious  societies,  grouped  according  to  the  ing.  Convulsions  of  an  epileptic,  hysterical,  or 
several  regions  —  north,  south,  east,  west,  upper,  apoplectic  variety  constitute  the  main  symptom. 
and  lower  —  some  of  which  assumed  control  These  corrvulsions  may  last  for  from  one  to  five 
over  certain  affairs  in  winter^  others  in  summer,  minutes,  and  are  usually  accompanied  by  ui^ 
The  members  of  these  societies,  where  they  still  consciousness.  They  recur  sometimes  at  very 
exist,  are  the  medicine-men  of  the  tribe,  some  of  short  intervals,  most  frequently  houriy,  and 
whose  functions  are  the  prevention  as  well  as  the  many  vary  from  10  to  30  or  more  in  a,  dajr- 
cute  of  disease,  the  regulation  of  the  communal  Si)ch  convulsive  seizures  arc  always  seriqia  tir 
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PUERPERAL  FEVER—  PUERTO  PRINCIPE 

ix)th  mother  and  child,  and  prompt  emptying  of  fort,  a  relic  of  the  buccaneers,  situated  upon  a 

the  uterus  is  the  main  remedy  to  be  employed.  small   promontory,   ia   the   only   defense    of   the 

Pnelperal  Fever,  an   infectious  disease   of  *<"*»■    O"  one  side  is  the  new  jail,  on  the  other 

women    occurring    shortly    after    childjirlh,    or  •I'*  barracks.    There  is  the  Commercial  Club,  for 

following  a   miscarriage,  accidenui  or   induced,  the  older  people,  which  has  a   library  of   i,ooo 

It  is  caused  by  a  micro-organism,  usually  a  bac-  volumes,  and  the  young  men  and  yuung  women 

teriiim  {Sirel/lococcus),  and  is  communicated  by  ''^'^    ^'"^s,    occupymg    commodious    bmldmgs. 

contact    with     unclean    hands,    instruments,    or  J^e  houses  are  of  modern  wood  and  galvanized 

clothing  which  may  have  btought  the  infection,  '">"   construction,   neatly    pamted ;    the    streets 

just   before,   during,   or  after   the   birth   of   the  a™    straight,    clean,   macadamized   »nd   curbed: 

fcctus.    Only  in  the  rarest  of  instances  does  it  and  the  sidewalks  are  of  stone  flagging, 

occur  when  rftie  precautions  as  to  absolute  sur-  Schools.— Tht  school  system  is  modem   and 

gical  cleanliness  have  been  observed.     It  usually  consists    of    two    kindergartens,    in    charge    of 

begins   within  a   week  after  the  termination   of  famfd  teachers,  two  boys    and  two  girls    pn- 

prcgnancy,   ordinarily    from    the    third    to    tiflh  "'^''V  schools,  two  normal  schools  and  15  pni'atc 

day,  and  is  attended  with  acute  inllammation  of  schools,  assisted  by  the  municipality,  some  of 

the  reproductive  organs,  and  with   septic  infec-  '""2  teaching  English  and  all  planned  to  do  so. 

tion  of  the  blood  and  body  at  large.    It  is  always  .      Government.—  Municipal  authonly  is  vested 

an   infection    from   without,   and   is   preventable  '"  ^  mayor  and  common  council,  elected  by  Ihe 

by  rigid  aseptic  midwifery.     The  symptoms  will  people,  the  mayor  being  president  of  the  eoml- 

vary  very  widely  according  to  the  infecting  or-  J''-     The  city  has  a  police  department,  a  school 

ganism   and   Ihe    severity   of   the   infection.     A  *^'^-  ""d  ts  the  only  city  on  the  island  having 

slight  amount  of  fever  and  some  local  extension  ^  street  cleaning  department;  it  is  wen  lighted 

of  tenderness  may  be  the  only  symptoms  present  »"<*  ^^^  waterworks.   The  city  debt  is  but  $5^100 ; 

in   mild   cases      In    septicasmic  cases   there   is  *"*  annual  budget  is  about  $40,000,  or  which  one 

usually  a  decided  chill  about  the  third  or  fourth  third  is  spent  for  education, 

day,  and  is  attended  with  acute  inflammation  of  ^    M'story.  Populahon,  c/f  —  The  town  was  set- 

102',  103°.  104°,  105°  F.  with  general  depression  *!«»  !"  *"<=  "/=*  ^«^=''«  °'  ""e  16th  century  by 

and   rapid  pulse.     The  temperature   usually   re-  Spaniards.    About  30  per  cent  of  the  popuUtwn 

mains   high   and  then   suddenly   drops    as   the  "P*^"  tnghsh. 

patient    recovers.      In    the    severest   ca.ses,    the  Puerto    Principe,    prfn'se-pa,    Cuba,     (i) 

pyimic    infections,    the    blood-current    becomes  town,  capital  of  the  province  of  Puerto  Principe; 

infected;  chills,  temperature,  sweats,  occur  and  Jfo  miles  northwest  of  the  city  of  Santiago  de 

recur,  and  the  patient  usually  dies.    The  treat-  Cuba.    It  was  originally  founded  in  1515  at  Nue- 

ment  is  purely  medical,  sometimes  surgical,  and  vitas,  the  site  of  an  old  Indian  village,  on  the 

needs  the  skilled  physician  and  nurse.    Preven-  northern  coast,  but  was  moved  to  its  present  site 

tion  is  the  demand  of  the  modem  woman,  and  in  1516.     For  a  time  after  1800  it  was  the  seat 

she  is  entitled  to  it.     Unskilled  and  dirty  mid-  of   government    for    the    Spanish    West    Indies. 

wives,  unclean  doctors,  and  abortionists  are  re-  and  until  the  end  of  Spanish  rule  was  an  impor- 

rsible  for  practically  all  of  the  deaths  due  to  tant  military  post.     It  is  the  largest  inland  city 

:hiidbcd  fever,  of  the  island,  and  is  connected  with  its  port, 

Puerto  Cabello,  pwar'to  ka-bel'yfi.  Vene-  Nuevitas,  by  railroad.  It  is  the  centre  of  a  cat- 
luela,  port  and  capital  of  the  state  of  Carabobo.  t'e-raising  district,  and  exports  cattle,  hides,  etc. : 
on  a  low  peninsula  jutting  into  the  Caribbean  ^"^ar  also  is  cultivated  somewhat  in  the  vionity 
Sea  and  forming  one  of  the  finest  harbors  in  the  »""■  e^tported  The  town  is  very  medieval  in 
world.  A  lighthouse  and  fortifications  protect  appearance,  the  streets  are  narrow,  and  the 
the  entry  Railroads  connect  the  city  with  ™"ses  old;  during  the  American  occupation 
Valencia,  2a  miles  southeast,  and  with  Caracas,  ^^esian  wells  were  bored  to  obtain  a  pure  water 
78  miles  east.  German  commercial  interests  ^"PP'J'.  "'e  streets  were  repaired,  a  good  drain- 
here  are  strong.  The  exports  are  coffee  (six  ^^e  system  introduced,  and  buildings  for  schools 
sevenths  of  the  whole),  cacao,  skins,  cinchona,  '''""'"^'""' 
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sugar,  cotton,  and  some  copper  ore.    The  .     (2)  Pro^-mce,  east  of  the  centre  of  the  island 

c.iy    was    the    last    stronghold    of   the    Spanish  bounded  on  the  east  Iw  Santiago  de  Cuba,  and 

(1823);   it  vi-as  blockaded   by  the   German   and  "".,"'=  ^^^  *»'  San"  Clara;  area  11,000  square 

British  fleets  in  1902-3.  as  the  most  valuable  port  ""'e^-     The  north  of  the  province  is  mountain- 

of  entry  and  the  best  place  to  colloct  their  claims  ?"s,  the  most  of  the  surface  being  high  taMe- 

on  Venezuela,     Pop.   Cest )    14000  'and  affording  excellent  pasturage.     The  chief 

D.......  «     «       1-      -         r      /-  industry  is  cattle  raising,  which  thoogh  it  aete- 

Puerto  La  H«r,  la  mar.      See  Cobija.  riorated   during  the   war,   is   being   rapidly    re- 

Paerto  Plata,  pla'ta,  Santo  Domingo,  port  vived,     and     the     number     of     cattle     largely 

of  the  Dominican  Republic  on  the  north  side  of  increased  ;   the   finest   horses   on   the  island   are 

the  island  of  Haiti.    The  entrance  to  the  harbor  also    raised    here.      The   province    is    also   well 

is   extremely   narrow ;    steamship   lines   connect  wooded,   and  lumbering  is   aft  nnportant  fndns- 

Tfith  Europe,  Saint  Thomas  and  Havana,  and  it  try;    the    minerals    include    iron,    copper,    and 

is  connected  by  rail  with  Santiago  de  los  Cabal-  asphalt,  all  of  which  are  mined  to  some  extent, 

leros.  asphalt  being  of  the  most  commercial   impor- 

Indusiries. —  Pnerto  Plata  is  the'  export  town  tance.    Genera!  agriculture  '\i  earrred  on  mostly 

of  the  rich  tobacco,  sugar,  and  coffee  planta-  in  the' vicinity  of  the  town  of  Puerto  Principe, 

tions  in  the  interior  of  the  island,  and  the  an-  and  its  port,  Nuevitas ;  sugar  ia  the  most  impor- 

tiual  trade  amounts  to  $1,500,000.    There  are  scv-  tant  agricultural  product.     The  province  was  a 

eral  vsliiable  coal  mines  nearby  and  there  is  also  centre   of   the  insurrectionary   movement,    and 

an  extensive  trade  in  mahogany.  Cubitas  in  the  northern  part  was  the  seat  of  the 

PuMic  BuiMinet,  etc.— \    white  cheesebox  insurgent  government  in  i8gfr-8.    Poerto  Priif 
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PUERTO  H^AL  — PUOATSCHEFF 

eipe  is  the  second  province  of  Cuba  in  size  biit  Reiche  und  Staaten*    (ififla).    Tbeae  noriu  h 

is  least  densely  populated.  much  increased  his  reputation  that  in  1666  he 

Puerto  Real,  ra-Sl',  Spain,  a  seaport  in  the  ""-  «lled  to  ^Berlin  as.  coumdior,  histprio- 
province  of  aaiz;  on  the  Bay  of  Cadiz;  seven  8«phFr,  and  judge  of  the  supreme  court  of  judi- 
miles  east  of  the  city  of  Cadiz.  The  greater  '^^'^^^  1"  ^^go  he  was  made  privy -council  lor  of 
pari  of  the  town  is  modern,  on  ihe  site  of  Fortus  the  nector  of  Brandenburg  and  m  1694  was 
Gaditanus.  an  old  Roman  place.  It  has  consid-  ^^'^.  "^fon  ov  Chirlea  XI.,  kmg  of  Sweden. 
erable  manufacturing;  the  chief  products  are  Pufendorfs  legal  writings  are  regarded  as  mark- 
leather,  pottery,  linen  goods,  cements,  vermicelli,  PE  »"  <?<»=''  'P  ">e  history  ot  natural  law,  treat- 
and  starch.  It  has  a  good  harbor  and  an  ex-  '"?  "i  as  based  upon  the  aocia  instmct  and  de- 
lensive  trade;  the  chief  exports  are  salt,  fruit,  velopiog  it  as  a  philosophical  morality,  while 
wid  manufactures.  allowing  scope  to  revelation. 

Puerto  Rico.  rcTco.     See  Pcwro  Bico.  .     Puff-adder  one  of  the  Mmes  of  the  Amer- 

__...'„_,      J.     ,   ,  -      ■■    .n  lean  serpents  of  the  genus  Heterodon  (see  Hog- 

.^P"""  de  Santa  Maria,  da  sSn'ta  ma-re  3  ^ose)  ;  also  oi  the  South  African  death-adder 

(Port  Saint  Mary),  Spain,  city   in  Andalusia,  (gy) 
Jn  the  province  of  Cadiz  and  seven  miles  north-  .^'a  .    ,.         ^       .-. 

east  of  the  dty  of  Odii;  on  the  Guadalete,  near         PuH-baUs.     See  FuNct. 
(ts  mouth  in  the  Bay  of  Cadiz.    It  is  on  the  rail-  Puff-birds,  a  family  {Bucconida)  of  tropical 

way  from  Seville  lo  Cadiz.    It  has  a  town-house;  American  picarian  birds,  resembling  kingfishers 

aieatre;  a  bull- ring,,  where  was  given  the  grand  in   form,  but   living  on   insects   like   flycatchers, 

bull-fight  to  the  Duke  of  Wellington,  described  They  are  closely  related  to  the  barbels, 

by  Lord  Byron ;   five  promenades,  one  of  them  ,      Puffer.      See  GLOtiE-riSH 
planted  with  orange  and  other  trees;  infantry  puffin,  a  kind  of  guillemot  or  auk  (q.v.) 

and  cavalry  barracks;  a  custom-house;  a  good  cMnmon  on -all  far  rwriherii  sea-coasts,  where 

edifice  near  the  moUi  a  court-house;  a  pansh  ihey  breed  on  rtimote  diffs  in  large  companies, 

church  in  the  Gothic  Style ;  etc.     Lea t^r,  soap  -jj^j,  impose  the  genera  Fraiercuta.  Lunda.  etc., 

hats.  win«,  liqueurs,  etc.. .are  manufactured,  and  ^^  ,„^  dialjngui^ed  .by  the  large  and  greatly 

Kme  fishing  IS  earned  on      This  is  one  of  tte  «omp«3»od  beak,  which  is  deeply   furrowed  by 

Spanish  ports  from  whtch  sherry  w  Mported.  three  grooves  on  each  side  of  the  mandible.    The 

Its  vicinity  to  Cadiz,  the  centre  of  excha™,  is  colors  of  the  beak  also  add  to  its  singular  appear- 

favorahle   for   trade     The  principal    articles   of  ^^.g.    yj^   structure   being   colored   bluish-gray 

"^P?"  21.  .1"     d""-.  S"^!?-^?  P!y  "K-  at  its  base,  orange-red  in  the  middle,  and  bright 

Hjarly   between    the    Puerto   and    Cadiz.      Pop.  ^ed  at  the  tip.     Ustly  a  large  portion  of  it  is 

about  22.000.  ■  annually-  molted.     The  body  is  short,  stout,  and 

Pufendorf,    poo'f6n-diirf,    Samuel.    Baboit  rounded.    These    birds    excavate    burrows    in 

VOK,  German  publicist  and  historian :   d.   Cliem-  sandy  ground,   each   depositing  a  single  egg   of 

nitz.   Saxony,   8  Jan.    1631;    d.    Berlin   26   Oct.  white  color.     They  are  able  to  bite  and  sciatcfi 

1694.    He  studied  theology  and  law  at  Leipsic  severely  by  means  of  their  bills.    PufSns  swim 

and  in   1657,  philosophy  at  Jena;   was  tutor   in  and  dive  with  great  ease;  their  food  consisting 

the  house  Ql  the  Swedish  ambassador  at  Copen-  of  the  smaller  fishes,  and  chiefly  the  young  of  the 

hagcn,  and  by  his  work,  'Elementa  Juiispruden-  sprats  and  herrings.    They  are  caught  and  their 

tise  Universalis'  (1660)  secured  the  appointment,  flesh  is  salted  for  food  by  the  inhabitants  of  the 

the  first  in  Germany,  to  the  professorship  of  the  Orkney  and  Shetland  Islands.    The  appearance 

law  of  nature  and  of  nations  at  Heidelberg  in  of  the  bill  in  these  birds  has  gained  for  them  the 

i66t.    Here  he  taught  till  1670,  and  wrote  'De  British  provincial  names  "coulter- neb*  and  'sea- 

Statu    Rei    PuWica;    Germanic^,'    published    in  parrot.* 
1667  under  the  pseudonym  of  Scvennus  Mozam-  Pug.    See  Doc. 

bano,  and  which,  from  the  hardy  way  in  which  p^     jjjjj_     g      ^la 

some  of  the  imperfections  of  the  Germanic  con-  *    *  _  .... 

Btitution  are  exposed,  raised  a  storm  of  contro-  Pug'aree,  or  Puggery,  a  piece  of  muslin 

versy.     Partly  with  a  view  to  escape  unpleasant  worn  round  a  hat  or  he  met  in  hot  climates  or 

consequences,    Pufendorf   accepted   in    1670   the  warm  weather,  the  ends  being  left  falling  down 

post  of  professor  of  natural  law  in  the  uniwr-  to  protect  the  head  by  keeping  off  the  rays  of 

sity  at  Lund,  offered  him  by  Charles  XI.  of  the  sun. 

Sweden.  He  there  wrote  his  work  on  natural  PagatHchcff,  poo'ga-chef,  Yemel^an  Itui- 
law,  'De  Jure  Natitrx  et  Gentium'  (1672),  ovttch,  Russian  revolutionist:  b,  Simoweisk, 
which  superseded  the  former;  soon  after  ap-  on  the  Don,  Russia,  about  1726;  d.  Moscow, 
pearcd  the  abstract  of  this  work,  *De  Officio  Russia,  10  Jan.  t775.  He  was  leader  of  a  band 
Hominis  et  Civis'  (1673),  which  has  passed  of  robters  in  his  early  youth,  served  in  the 
through  innumerable  editions  and  been  trans-  Seven  Years'  war  iff  (he  Russian,  Prussian,  and 
lated  mto  several  languages.  Pufendorf  in  these  Austrian  armies  successively,  and  on  his  return 
works  deviated  still  further  than  Grotius  from  to  Russia  was  implicated  in  a  seditionary  move- 
the  -scholastic  method  of  philosophising,  and  ment  and  imprisoned.  He  escaped  and, 
consequently  excited  violent  opposition.  Some  prompted  by  his  resemblance  to  the  murdered 
years  afterward  he  was  appointed  secretary  of  Peter  III.,  pretended  to  be  the  czar.  The  peas- 
Stat&  royal  counsellor,  and  historiographer  at  antry  flocked  to  his  standard,  and  were  prom- 
Stockholm.  There  he  wrote  in  Latin  the  *Hia-  iaed  relief  from  their  oppressions.  Hia  forces 
tory  of  Sweden  from  the  Campaign  of  Gus-  constantly  increased  and  success  for  a  time  at- 
tavus  Adolphus  in  Germany  to  the  Abdication  of  tended  him.  With  16,000  men  in  his  army  he 
Queen  Christina'  (1676),  and  the  'History  of  captured  Kazan,  the  old  Russian  capital,  and 
Charles  Gustavua'  (1606),  and  in  German  hi*  moved  upon  Moscow,  when  he  was  betrayed  by 
'Einleitung    zur    Geschichte    der    vomehnwten  his  followers  to  Suvaroff,  captured,  a    *  '  ' 
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in  an  iron  cage  to  Moscow,  where  he  was  exe- 
cuted. 

Pnget,    Kerre    Paul,    pe-ar    p5l    pii-shi. 


began  his  career  in  art  as  apprentice  to  a 
ship-builder  named  Roman,  who  set  him  to 
carving  the  figure  decorations  for  the  prow 
and  poop  of  galleys  which  the  prevailing 
fashion  demanded.  At  r?,  however,  he  gave  up 
this  pursuit  and  traveled  to  Italy  on  foot,  visit- 
ing Genoa,  Florence  and  Rome,  and  in  the  latter 
place  entered  the  school  of  Pietro  da  Cortona. 
This  master's  influence  was  always  apparent  in 
Poget's  painting.  In  1643  he  returned  to  Mar- 
seilles and  to  sbip-designmg.  Later  he  spent  six 
years  at  Rome  in  company  with  a  feuillant  monk 
on  a  commission  from  Anne  of  Austria  to  make 
drawings  of  antique  monuments.  After  1653  he 
painted  pictures  for  churches  of  Marseilles,  Aix 
and  Toulon;  but  finally  abandoned  painting  on 
the  advice  of  physicians.  His  iicst  work  as  a 
sculptor,  the  caryatides  supporting  the  balcony  of 
the  Hotel  de  Ville,  Toulon,  was  a  ventare  into 
realism,  the  figures  being  studied  from  the  porters 
on  tile  quays.  These  received  the  praise  of  Ber- 
nini. He  produced  two  works  similarly  con- 
ceived, 'Hercules  Overcoming  the  Hydra'  (now 
in  the  Musee  de  Rouen),  and  'La  Terre'  for  the 
Chateau  de  Vaudreuil,  Normandy.  His  other 
works  are  more  in  the  manner  of  the  Italians  of 
the  17th  century,  an  influence  confirmed  by 
another  visit  at  the  instance  of  Fouquet.  The 
fall  of  that  minister  put  an  end  to  his  commis- 
sion, and  Pnget  settled  in  Genoa,  where  he 
sculptured  a  'St.  Sebastian  and  St.  Ambrose'  for 
the  Church  of  Santa  Maria-in-Carignano  and  a 
'Conception'  for  the  Brignoli,  now  in  the 
Albergo  dei  Poveri.  His  natural  restlessness  in- 
duced his  return  to  France,  where  he  became 
attached  to  the  arsenal  of  Toulon  as  decorator  of 
war  vessels.  But  under  the  patronage  of  Colbert 
he  resumed  sculpture  and  executed  The  'Milo  of 
Crotona,'  'Alexander  and  Diogenes'  (has 
relief),  and  later  the  'Perseus  and  Andromeda,' 
all  three  at  present  in  the  Louvre.  The  'Alexan- 
der and  Diogenes'  has  been  called  "the  triumph 
of  picturesque  sculpture,"  though,  as  Delacroix 
has  pointed  out,  its  subject  is  one  impossible  for 
sculptural  treatment  as  the  ray  of  sunlight  which 
Alexander  intercepts  can  not  be  represented. 
His  architectural  works  are  not  numerous, 
though  he  erected  the  church  of  the  Charit^  and 
the  Capucliines  at  Marseilles.  Consult:  La- 
grange, 'Pierre  Ptiget,  Peinteur,  Sculpteur, 
Architecte'  (1868) ;  Emeric  David,  'Histoire  de 
la  Sculpture  fran^aise'  (1872). 

Puget    (pu'jet)    Sound,    in    the    State    of 

Washington,  is  a  large,  irregular  inlet  from 
tike  Pacific  Ocean.  The  Sound  proper  begins 
at  the  junction  of  Juan  de  Fuca  and  Georgia 
straits,  and  extends  south,  dividing  into  two 
main  branches,  the  eastern  one  called  Admiralty 
Inlet,  and  the  western  Hood  Canal  Some  of  the 
largest  Sound  inlets  on  the  east  shore  are  Elliot, 
Poverty,  and  Commencement  bays ;  on  the  west 
■hore,  Dogfish  Bay  and  Dye's  Inlet,  and  on  the 
south  shore,  Carrs,  Budd,  and  Totten  inlets,  The 
area  of  this  great  landlocked  body  of  water  is 
about  2.00Q  square  miles.  It  has  a  number  of  is- 
lahda,  Vashon  and  Bainbridge  being  the  largest. 
A  number  of  rivers,  having  their  headwaters  in 


the  Cascade  Mountains,  flow  into  the  Sound. 
the  principal  river  inlets  are  Duwamish,  Nis- 
qually,  Nooksak,  Puyallup,  Skagit,  Skokomisli, 
and  Snohomish.  The  Sound  h^s  a  number  of 
large  and  safe  harbors,  and  many  miles  of  deep- 
water  front.  There  is  scarcely  a  sunken  rock  or 
reef  in  the  whole  body  of  water.  The  waters 
teem  with  fish;  95  varieties  of  food  fish  have 
been  found.  The  shores  are  well-wooded,  al- 
though there  has  been  extensive  lumbering  in 
the  surrounding  forests.  The  fir  is  shipped  to 
foreign  ports  for  use  in  shipbuilding.  The 
cleared  lands  in  the  vicinity  make  most  pro- 
ductive farms.  Seattle,  Tacoma,  and  Port 
Townsend  are  the  largest  towns  on  the  Sound; 
but  all  natural  conditions  exist  for  an  e   ' 


Pnghe,  pfl,  William  Oweti,  Welsh  anti- 
quary: b.  Tyn  y  Bryn,  Merionethshire,  1759;  d. 
1835.  Going  to  London  at  17  he  there  met  the 
Welsh  literary  student  Owen  Jones,  and  the 
two  published  in  1795  the  poems  of  Dafydd  ap 
Gwilym,  a  14th  century  bard.  Tliey  subsequently 
edited  other  Welsh  poems,  and,  assisted  by  Ed- 
ward Williams,  published  the  'Myryriaa 
Archaiology  of  Wales'  {1801-7).  Pughe  edited 
also  'The  Welsh  and  English  Dictionary'  (179I- 
1803);  the  'Cambrian  Biography>  (1803)  ;  etc 
He  accomplished  not  a  little  in  arousing  interest 
in  Welsh  language  and  literature. 

Pu'gilisni.     See  Boxing. 

Pugin,  pii'jin,  Auguatua  Cbarlei,  English 
architect  and  draughtsman:  b.  Normandy  1762; 
d.  London  ig  Dec.  1832.  He  settled  about  1798 
in  London,  where  for  many  years  he  was  assist- 
ant to  the  architect  Nash.  He  subsequently  de- 
voted his  attention  to  mediaeval  architecture,  and 
Sublished  'Specimens  of  Gothic  Architecture  se- 
^:led  from  various  Ancient  Edifices  in  England* 
C1821-3).  With  John  Britlon  he  published 
'Architectural  Illustrations  of  the  Buildings  of 
London'  (1824).  Later  works  were  'Specimens 
of  the  Architectural  Antiquities  of  Normandy' 
(1825-8)  with  L«  Keux;  'Gothic  Ornaments 
selected  from  various  Buildings  in  England  and 

Pi 

lish  a; 

gate,  Kent,  14  Sept  1852.  He  early  displayed 
skill  and  facility  in  architectural  drawing  and 
acted  as  assistant  to  the  Grieves  in  painting  scen- 
ery for  Co  vent  Garden  and  Her  Majesty's 
Theatre.  His  taste  for  Gothic  art  was  turned 
to  account  in  designing  the  furniture  for  Wind- 
sor Castle,  and  in  supplying  Messrs.  Rundelt  and 
Bridge  with  desi^s  for  medieval  plate.  He  be- 
came a  convert  m  1834  to  Roman  Catliolicism, 
and  devoted  himself  thenceforth  to  the  illustra- 
tion and  revival  of  Gothic  architecture  in  con- 
nection with  the  Roman  Catholic  Church.  His 
treatise  'Gothic  Furniture  and  Iron  Work'  ap- 
peared in  1835.  and  attracted  attention.  In  the 
following  year  he  published  'Contrasts,  or  a  Par- 
allel between  the  Noble  Edifices  of  the  14th  a'ld 
15th  centuries  and  Similar  Buildings  of  the 
Present  Day,'  in  which  he  expressed  in  no 
measured  terms  his  views  as  to  the  decadence 
of  ecclesiastical  architecture.  Other  works  of 
Pugin  were  'The  True  Principles  of  Pointed  or 
Christian  Architecture'  (1841);  'An  Apology 
for  the  Revival  of  Christian  Architecture' 
(1843)  ;    'The  Glossary  of  Ecclesiastical  Orna- 
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mcnt'  (1844):    He  was  employed  by  Sir  Charles  tnen  of  the  time.    She  was  a  fine  scholar,  earnest 

Barry  in  the  decoration  of  the  houses  of  Par-  in  her  devotion  to  the  Church  and  active  in  )in>- 

liament,  and  was  connected  with  Hardman  of  moling  the  welfare  of  her  subjects.     She  ar- 

Birminghani    in    the    manufacture    of    the    re-  tanged  the  marriage  of  her  brother  and  aiter  the 

Downed    Gothic    brass-work,    besides    having    a  marriage  of  his  daughter  with  Valentinian  III., 

share  in  the  manufactory  of  stained  glass  in  the  she  retired  for  a  time  from  the  court.     On  the 

same    town.      Latterly    his    intellect   gave    way,  death  of  Theodosius,  however,  in  450  she  again 

from    the    incessant    excitement    and    labor    to  assumed  the  throne,  for  state  reasons  was  ab- 

which   it   was   subjected,   and  he   was   removed  solved  from  her  vow  of  virginity  and  married 

to  an  asylum.  the   general   Itlarcian   whom   she   raised   to   the 

Piiianc    (pu'ne)   Judge,  in   law,  a   former  throne  as  her  colleague.    After  her  death  she 

Urm  for  a  younger  or  inferior  judge.  was  canoniied  and  her  feast  is  stUl  celebrated 

Pqket,  poo-Mt'.  or  Tonka,  a  port  of  Lower  ">  the  Greek  Church. 

Siam,  the  chief  town  of  Junkseylon  or  Salang  P^h  Liiigi,  loo  je  pool  che,  Italian  poet; 

island,  on  the  west  coast  of  the  Malay  Penin-  b.  Florence  15  Aug,  1432;  d.  Oct.  1487,    He  came 

sula.     The  town  is  on  the  east  coast  of  the  of    a    family    in    which    poetical    talents    were 

island  at  the  entrance  to  a  wide  and  deep  bay.  hereditary;  and  had  two  brothers  who  were  also 

It  is  the  seat  of  the  commissioner  of  the  west  poets,   Bernardo,   who  wrote  elegies   on   Cosmo 

coast.    Its  importance  is  due  to  its  valuable  tin  dC  Medici  and  translated  Virgil's  Eclogues,  and 

mines  yielding  an  annual  average  of  3,000  tons.  L«ca,  who  composed  stanzas  on  the  Tournament 

Pop.  est.  30,000,  of  Lorenzo  de'  Medici.     Luigi  far  surpassed  his 

PnJwieui,  poa-lan'gS,  river  of  the  Philip-  «'der  brcthers  in  talent,  and  became  an  ititiniate 

pines,   the   upper  part   of   the   Grande   de   Min-  "f  the  household  of  Loreiuo  the  Magpiificent   At 

danao.     See  Mindanao,  Gbanm  de.  the  instance  of  Lucres  Toniabuom,  mother  of 

n.  1     I-!       .L  If  11  -    II     i_i_    1-             T%  .■  1  Lorenzo,  he  composed  an  epic  poem,     II   Mor- 

PulMfa.  pa-lis'k.,  Caslmir    Coukt    Pphsh  ,^  Miggiore,'  based  on  t^  tole  of  Roland,  and 

soldier   of   the   American   Revolution :   b.   Lith-  Recited  it  canto  by  canto  at  the  table  where  such 

rania  4  March  174S:  d.  Savannah,  Ga.,  11  Oct  ^^  ^,    PoJiziano.   Ficino,    Michelangelo   Buo- 

JZ79.    He  studied  law  served  '".the^my  under  ^,^,„j    j,„j  Cristofero  Landino  gathered.     This 

aarles,  duke  of  Courland   and  in  1769  engaged  f^^  ^^^^^^^   f„,  the   diversity  of   its  conte.its 

with   his    father   and   brothers   m   the    uprising  i^u,   ;„   ^          ^   jo  the  subject   matter  and   the 

^'!J!^  .k'"*'    ^'^""''^    Augustus      He    com-  j^jt  ;„  „hich  it  is  handled.     He  assumed  the 

TOinded  the  insurgents  for  a  time  after  the  death  ^^„^  „f  Florentine   society  at  the  time  of  its 

of  his  father  and  brothers  and  in  1771  made  an  ^on-position,  and  inserted  at  will  or  to  suit  the 

unsuccessful    attempt    to   capture    the   kmg   at  changeable  temper  of  his  audiences  passages  of 

Warsaw  which  resulted  in  a  sentence  of  outlawry  ^^j"         tj,os  or  sincere  devotion  amid  others 

hemg  passed  upon  him      Further  resistance  was  of  coarse  buffoonery  and  broad  humor.     He  fell 

«xm  rendered  useless  by  the  coalition  of  Russia.  ;„      -^^^    ^^    general  Italian  tendency  of  treating 

Austru^  ^d  Prussia,  and  Pulaski  made  his  es-  ^^^^   Carlovingian    legend   with   less    seriousnesi 

*?'J?*K-^'""''-    "^".l  *"    "^^   Franklin    and  ^^an  did   Northern  peoples,  but  he    infused  a 

offered  his  sei^ices  to  the  cause  of  American  in-  specially   bourgeoU   spirit   by   his   use   of  many 

d^jmdence.    He  obtained  letters  from  Franklin  ^^^^  ^^  ^^^  ^-^^^  ^i^l^t     jt  ,,35  i^^  ^^^^^, 

o  WashingtMi  and  m  1777  joined  the  anny  of  ^  ^^f  Shakespeare's   familiarity  widi   Pulci  is 

flie  latter  as  a  volunteer.   He  performed  distin-  evidenced  in  his  creation  of  lago  and  Othello. 

guisbed  service  at  the  battle  of  Brandywmc  and  g           ^^s  a  confessed  admirer,  and  translated 

^Jl"'.'^J^°°'  Congress  promotion  to  the  rank  (^^  g^^,  ^^^to  of  <Mo.«ante  Maggiore'  which  he 

of  bngadier-general  in  command  of  a  division  of  published    with    'Beppo>    and    the    'Vision   of 

cavalry.     He  resigned   his  corama^   after   five  }udgment,>     See   Punchinello. 

months,  jomed  the  mam  army  at  Valley  Forge    '     ±_ , .     .„,     „      _ 

and  received  permission  trom  Congress  to  or-  PnlcmeUo,  pul-chi-nel'fl.    See  PuNcalNEUX>. 

pnize  an  independent  corps  of  cavalry  and  light  Pulilan,    poo-le'lan,    Philippines,    pueblo, 

infantry  which  became  known  as  Pulaski's  Le-  province  of   Bulacan,  Luzon ;   on  the   Quifigua, 

gion.    In  1779  he  marched  with  his  men  to  join  five   miles  above   its   junction  with  the  Grande 

General    Lincoln  in  South  Carolina  where  he  de  Pampanga;  eight  miles  northwest  of  Bulac&n, 

performed    effectual    service.      In   the   siege   of  the  former  provincial  capital.    Pop.  10,100. 

Savannah  he  commanded  the  French  and  Amer-  Pulitzer,  pu1!t-aer,  Joseph,  American  jour- 

ican  cavalry  and  in  an  assault  on  9  October  wu  nalist:  b.  Budapest,  Hungary,  10  April  1847.   He 

mortally    wounded   and   was   earned   on   board  came  to  the  United  States  in  1864  and  joined  a 

Hie  United  States  brig  Wasp  in  Savannah  bar-  Federal  cavalry  regiment,  serving  tiU  the  end 

DOT  where  he  died  two  days  later.  of  the  Civil  War ;  then  became  a  reporter  on  the 

Pulaski,  Port.     See  Fort  Pulaski.  "Westliche  Post,*  which  Carl  Schurz  had  made 

Pulcheria,  piil-ke'ri-a.  Byzantine  empress;  the  leading  German  newspaper  in  Saint  Louis. 
*>  390  T  d,  453.  She  was  the  daughter  of  the  Beginning  npon  the  lowest  round  of  a  journalist's 
Emperor  Arcadius,  upon  whose  death  in  414  she  career,  and  at  first  enduring  considerable  hard- 
became  co-ruler  with  her  brother  Theodosius  ship,  he  rapidly  won  recognition  and  rose  to  the 
n„  who  was  content  to  leave  the  reins  of  power  position  of  managing  editor  and  chief  proprietor 
in  her  hands.  With  her  two  younger  sisters  of  the  paper.  In  the  meantime  he  had  acquired 
she  took  the  vow  of  virginity,  as  she  was  de-  a  knowledge  of  law,  had  been  admitted  to  pfac- 
ttrmined  that  there  should  be  no  contests  be-  tice  and  been  active  in  politics  in  the  Republican 
tween  three  husbands  for  the  empire.  She  con-  ranks.  He  was  elected  to  the  Missouri  Icgisla- 
demned  the  Neatorlan  and  Eutychian  heresies  ture  in  1869,  was  a  delegate  to  the  convetitlmi  of 
and  was  on  the  friendliesi  terms  with  Cyril  of  the  Liberal  Republican  party  at  Cincinnati,  which 
Alenandrw.  Pope  Leo  the  Great,  and  other  great  nominated  Horace  Greeley  for  presidetrt,  Own 


became  a  Democnit  and  in  1874  was  a  member  'Lectures   on  Christian  Ardiitectnre*    (i%'9)i 

I'l  the  Missouri  State  conatitutional  convention.  'Principal  Ruins  of  Asia  Minor'  (1865)  ;  <Eaal< 

In    1876-7   he    was    Washington    correspondent  em  Cities  and  Italian  Towers*    (1879) ;  etc 

for   the   New    York   Sun,   and   in    1878   bought  _  ,,,    f....      ■,-.^  ^^^  ,-    r.„,,„_   /«„,_ 

a  f.w  months      In  1887  his  health  was  broken,  ^     ,   ^  g  g^     'L'Ecole  desFemmes' ; 'La  Donna 

due  to  overwork,  and  was  followed  bv  a  steady  __ii;j,)   ? ,rori  .  „- 

loss   of  eyesight  until  he  became  totally  blind,  P^'  °^     ^"^^  '  ^^ 

Mr,  Pulitzer  as  an  editor  was  marked  through-  PulU,  Leopolds,   Count    ("Lbo  di  Castel- 

out   by   great    ability   and   genius.     In    Augusi,  KUOTO"),  Italian  dramatist,  son  of  Giulio  Pulle 

1903,   announcement   was   made  of   the   endow-  (q.v.)  :  b.  Verona,  Italy,  17  April   1847,     He  is 

ment  of  a  College  of  .Tournalism  by  him  at  Co-  prominent  politically,  has  held  various  important 

lumbia   University.     He    also   endowed   several  municipal  offices,  is  connected  with  the  leading 

scholarships   at    Columbia    College     and    gave  dramatic  societies,  and  as  a  dramatist  has  won 

largely    to    other    educational    and     charitable  considerable  attention.    His  publications  include: 

causes.     He  died  at  Charleston,  S.  C,  29  Oct.  'II  guanto  delta  Regina' ;    'Bere  o  affogare* ; 

toil.  'Pesce  d'aprile';  'Scene  e  fiabe'  (i88g) ;  'Dis- 
corsi  parlamentari  di  Marco  Minghetti'  (1890)  ; 

;  etc 

in    1835-9,   is  at  'the  village  of   Pul'kova;   lat.  PuI'len,  Henry  William,  English  Anglican 

■59°  46'  18"  N.,  and  Ion.  30^   19'  40"  K     It  was  clergyman   and  author:   b.  ag  Feb.   i8j6;   d.  a6 

intended   for   the   study   of  sidereal   astronomy.  Dec.   190J.     He   was   educated   at   Marlborough 

The  chief  instrument,  the  refractor,  with  a   15  Wi4    Cambridge,    took    orders    in    the    English 

inch   aperture,   was   not    equaled    by    any   other  Church,  became  a  minor  canon  of  York  in  1862, 

like  instrument  in  the  world,  until  1870  when  the  Bn"!  was  minor  canon  of  Salisbury  1863-75.     He 

Newhall  Observatory  (q.v,),  m  Newcastle,  Eng-  became  chaplam  of  the  Alert  during  its   Arctic 

land,  secured   a  24  inch   refractor.     Next  came  expedilion   of    1875-6,   and   for   his    services    on 

the  25'inch  refractor  for  the  Naval  Observatory  U^at  voyage  was  awarded  the  Arctic  medal.     He 

(q.v,)   in  Washington,  D.  C,     In  1885  the  Pul-  attained   t   =::ddfn   fame   by   the   publication   in 

kova   Observatory   erected   a   30   inch    refractor  J070  of  the  brilliant   <Fight  at  Dame  Europas 

made  by  Clark  &  Sons  of  Cambridgeport,  Mass.  School,'  of  which  193,000  copies  were  sold  and 

This  instrnment  is   (1904)  excelled  by  the  36-  M  translations  made.    He  also  wrote:  'Modern 

inch  Lick  glass,  and  the  Yerkes  telescope  at  the  Chnstianily  a  Civilized  Heatiienism>   (i872).the 

University  of  Chicago.     The  determinations  of  Circulation  of  which  reached  20,000  copies;  'The 

fundamental  star  places,  as  made  at  the  Russian  Ground   Ash    a   Public   School    Story^    (1873)  : 

Observatory,  are  regarded  as  most  accurate,  and  JThe    Council    of    Camerbury'     {i8Sj>  ;  .  'The 

its  investigations  cover  a  wide  field.   TheObser-  Ho'ise  That  Baby  Bui  t'   ^^874)      'Pueris   Re- 

valory  is  not  only  doing  remarkable  original  re-  ^2.""^'     y^^^J,  TlJ^i   ^^    ^^?'1\P^V 

March;   but  it   is   also   a   training  school    for  £''^<'  >"1  F""'  tV^^',*"*  '^'"'^  Murray's 

astmnomers      and     geodesists.       5octor     Otto  *,^"^''='     *»     1*^'^'     ^'""<'     ='"<'     ^^^''^^^ 

Struve  has  been  the  director  from  the  beginning,  lH»o-90^ 

The  Repsolds  of  Hamburg  mounted  the  Russian  p^jj^^  ^  mechanical  appliance  by  which  a 

telescope,           ,t^        ■  .■            .        „ni.    _  .  ■  torze    applied   at   one    point    is    transmitted    to 

Consult:      'Description     de     rObservato  re  ^^  ^^^^^^  ^^^^^^  ^.^  ^  ^^^^      i_,  .^^  ^.^^^ 

Astrononuque  central  de  PoulkovB> ;  <Zimi  50-  tion  or  intensity,  or  in  both.    By  its  applica- 

jahrigen      Bestehen     der      Nicolai-Hauptstern-  ^^  ^^,^  ^^^^^  exerted  may  raise  a  weight  much 

warle>i    'Publications  de  1  Observatoire  central  j^ger   than    itself,   or   impart   to   the   weight   a 

Nicolas.'  velocity  much  greater  than  its  own;  but.  as  in 

Pullan,     Richard     Popplewell,     English  the  case  of  all  mechanical  devices,  the  energy  i» 

architect   and   archaeologist:   b,    Knaresborougli,  merely  transformed ;  never  created, 

Yorkshire.  27  March  1^5;  d,  Brighton,  Sussex,  In  its  simplest  form  i;  consists  of  a  wheel  of 

30  April  1888,    He  was  educated  at  Christ's  Hos-  wood  or  metal  which  turns  on  a  smooth  axle  at- 

pital,   studied   church   architecture   and   in   1851  Uched  to   a  surrounding  frame,   usTinlly  in   the 

was  engaged  with  Wyatt  in  charge  of  the  deco-  form   of  a  block.    The   rim   of   the  wheel    is 

ration  of  the  Byzantine  and  Gothic  halls  in  the  grooved  so  as  to  allow  a   rope,   cord,  or  chain 

Crystal  Palace.     In  1854  he  visited  Sebastopol  to  pass   around  it    Its   principle  of  action   is 

where  he  made  a  model  of  the  country  and  forti-  that   o£   reduplication,    depending   on   the    fact, 

fications,  which  be  exhibited  on  his  return  home,  first    enunciated    by    Stevin,    about    i6ia,    that 

He  was  commissioned  in  1857  by  the  architec-  the  tension   of  a   rope   is   the  same   at   every 

lural  department  of  the  foreign  office  to  examine  point 

the  Hahcamassue  mausoleum  and  also  to  make  Under  tTits  principle  a  fixed  peg  would  serve 

excavations  at  Cnidus;  in  l86z  he  was  engaged  the   purposes   delined  just   as   well  as   »   wheel, 

in   excavating   the   temple   of   Bacchus   at   Teos  which  is   introduced  for  the  specific  purpose  oi 

and  that  of  Apollo  Smintheus  in  the  Troad;  and  reducing  the  amount  of  friction, 

in   1869  was   engaged   in   a  similar  task   at   the  In  the  single  "fixed"  puUey,  Ftg.  i,  to  satisfy 

temple  of  Athene  Polias  at  Priene,     He  wrote ;  tfie  condition  of  equilibrium,  the  tension  of  the 

'History  of  the  Diecoveries  at  Hallcarnassus*  tope  must  be  the  same  on  both  sides  ol  the 

(t86a-3);     'Byzantinie    Archite<duTe>     ^1864);  wheel,  therefore,  the  power  applied  ia  cquai  U 
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Fixed  and  free  pullejs  may  be  combined  in 
various  ways  to  obtain  a  mechanical  advantage. 
In  the  combination  shown  in  Fig,  3,  the  tension 
on  (he  beam  at  (a)  is  equal  to  the  power  ap- 
plied, and  at  (b)  it  is  equal  to  twice  that  powerj 
but  the  relation  of  the  power  to  the  weight  re- 
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tbe  weight,  and  although  no  mechanical  advan- 
tage is  gained  by  its  use,  it  serves  to  change  the 
direction  of  the  force  applied,  and  to  obtain  a 
pidt  on  the  beam  to  which  it  is  attached,  equal 
to  twice  the  amount  of  that  force. 

In  the  single  movable  or  "free"  pulley  with 
parallel  strings,  Fig.  z,  as  in  the  fixed  pulley, 
the  tension  of  the  rope  on  both  sides  of  the 
wheel  is  the  same;  but,  since  the  weight  is  sup- 
ported by  two  upward  forces  each  of  which  is    _„ ^...  ,_,.,,  .  .„.  ^ 

equal  to  the  force  applied,  the  power  is  equal    |^  three  force's the 

'  tically     downward,     : 


s  the  same  a 


.  _      .  [the  case  of  the  singje  free 

If,  however,  the  supporting  strings  pull  at 

'     (2*),  Fig.  4,  the  pulley  is  acted  upon 

ight  (w)   acting  ver- 

two     equal     forces 


to  <me  half  the  weight,  or  in  other  words,  the  Fig.  4- 

power  that  will  lift  a  given  weight  by  the  use  of 

a  single  fixed  pulley  will  lift  twice  that  weight  (p  COS.  #)  acting  upward.    The  reiitlting  effect 

bv  the  employment  of  a  free  pulley.  zp  cos.  ^  =  w,  shows  a  mechanical  disadvantage 


Google 


since  [tie  power  required  incraases  whh  the  an-    three  systems  represented  by  Figs.  5,  6,  and  }, 

gle,  and  p^!^w.  as  shown  by  Figs.  2  and  .1.    which    indicate    the    action    of    the   supporting 

only  when  *^0  ,  that  is,  when  the  strings  are     forces. 

paiallel.  When  *=6o°,  the  power  is  equal  to  In  the  first  system.  Fig.  s,  five  independent 
pulleys  are  supported  by  an  equal  number  of 
branches  from  the  main  chord.  The  median- 
'  ical  advantage  stated  in  terms  of  weight  (w) 

and  power  (p)  is  w  =  2^,  or  in  general  w  = 
wp,  when    (n)    represents   the  number  of  pul- 

In  the  second  system.  Fig.  6,  the  weight  is 
supported  by  the  four  forces  p  +  2p  +  3^  + 
a'p  =  ISP  ^(3*^1)?,  or  in  general,  w= 
(»p,— Op. 

In  the  third  system.  Fig.  7,  one  continuoi:i 
String  is  divided  into  six  branches  by  six  pul- 
leys, and  since  the  tension  of  each  branch  a 
equal  to  (p)  the  power  aoplied,  w=6p,  repre- 


the  weifrht;  and  when  *=9o",  or  a^^rSo, 
sn  Infinite  amount  of  power  would  be  required 
to  draw  the  rope  out  horizontal. 

Combinations  of  pulleys  cr  compound  pullcnra 
are  usually  arranged  according  to  one  of  tbo 


■ents  the  mechanical  advantage,  or  w^np, 
when  (n)  is  the  number  of  strings  rising  front 
the  movable  puHey,  This  is  the  form  most  fre- 
quently used  practically,  its  moat  extensive  ap- 
plication being  the  block  and  tackle  devices  of 
the  running  rigging  of  ships.  See  Block  : 
Tackle. 

For  other  examples  of  the  application  of 
pulleys,  see  Transmission  of  Power  —  Median- 
uaL 

WiLUAM   MOREY,  Jr., 
CoHsulling  Civil  and  Mtckanical  Engineer,  Nem 

York  City. 

Pull'num,  George  Mortimer,  American  in- 
ventor: b.  Chautauqua  County,  N.  Y.,  3  March 
1831 ;  d.  Chicago,  111.,  19  Oct.  lSg7-  He  learned 
the  cabinetmaker's  trade,  and  during  the  con- 
struction of  the  Erie  Canal  he  successfully  filled 
contracts   for  removing  various  large  buildinci 
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in  its  proposed  route.  He  then  settled  in  Chi- 
cago and  engaged  in  building,  but  devoted  much 
nine  to  the  problem  of  making  long  railway 
journeys  less  tedious,  the  result  being  the  con- 
version of  two  ordinary  railway  coaches  into 
sleeping  cars.  They  were  a  success  and  created 
a  demand  for  more,  and  in  1663  he  built  the 
■Pioneer"  at  a  cost  of  $18,000,  which  was  the 
first  of  the  cars  which  have  since  borne  his 
name.  He  organized  in  1867  the  Pullman 
Palace  Car  Company,  of  which  he  was  presi- 
dent, and  in  1887  originated  the  vestibule  train. 
He  amassed  an  immense  fortune,  founded  a 
model  town  near  Chicago,  which  he  named  Pull- 
man (q.v.),  and  was  interested  in  various  other 
large  commercial  enterprises. 

Pullmaii,  James  Hinton,  American  Uni- 
versalist  clergyman,  brother  of  G.  M.  Pullman 
(q.¥.)  :  b.  Portland,  N.  Y.,  2i  Aug.  1836;  d. 
Lynn,  Mass.,  22  Nov.  1903.  He  was  graduated 
from  Saint  Lawrence  University,  Canton,  N.  Y., 
in  i860,  ordained  to  the  ministry  in  1B62,  held 
pastorates  in  Troy,  N.  Y.  (1860-7),  New  York 
(18^-85),  and  Lynn,  Mass.  (1885-1903).  He 
organized  the  Young  Men's  Uni  versa  list  AssO' 
cialion  of  the  City  of  New  York  in  1869,  of 
which  he  was  the  first  president.  He  was  also 
president  of  the  New  York  State  Universalist 
Association. 

Pullman,  III.,  a  former  town,  now  part 
of  the  city  of  Chicago;  on  Lake  Calumet,  12 
miles  south  of  the  centre  of  Chicago.  It  was 
founded  in  18S0  by  George  M.  Pullman,  and  in- 
tended especially  for  the  benefit  of  the  em- 
floyees  of  his  company.  Besides  the  Pullman 
'alace  Car  Company,  which  is  located  here, 
there  are  car  wheel  works,  a  foundry,  and  other 
industrial  establishments.  It  was  formerly 
under  the  government  of  the  Pullman  Company, 
but  in  i8f^  the  town  voted  for  incorporation 
with  the  city  of  Chicago. 

Pulmona'ta,  an  order  of  non-marine  gas- 
leropod  mollusks,  characterized  by  breathing  at- 
mospheric  air ;  the  snails.  They  are  usually 
small,  asymmetrical,  and  provided  with  a  shell. 
The  sexes  are  always  united  in  the  same  indi- 
vidual, and  the  operculum  is  always  wanting, 
except  in  Amphibola.  The  respiratory  apparatus, 
which  seems  to  have  been  modified  from  that  of 
ancestors  who  breathed  oxygen  mixed  with 
water,  by  means  of  branchix,  is  not  lung-like 
in  structure;  it  is  simply  a  pouch  lined  with 
blood-vessels,  and  is  properly  called  a  pulmo- 

Pnlmotor,  The.  The  Pulmotor  is  a  new 
machine,  which  produces  artificial  respiration. 
It  was  lirst  used  in  Europe  in  connection  with 
mine  rescue  apparatus.  Later  it  was  used  by 
the  U.  S.  Bureau  of  Mines  in  similar  work. 
They  found  it  so  satisfactory  in  resuscitating 
after  all  kinds  of  suffocation,  such  as  asphyxia- 
tion from  gas,  electric  shock,  and  cases  of 
amiaretitly  drowned,  that  large  gas  and  electri- 
cal companies  have  installed  them;  also  many 
hospitals,  city  fire  and  police  departments. 

Formerly  in  cases  of  asphyxiation,,  morphine 
poistMting,  drowning,  or  electric  shodts,  efforts 
to  restore  respiration  consitted  in  laying'  the- 
(Btient  on  his  back  and  alternately  pulling  his 
arms  -over  his  head  and  forcing  them  down 
upon  his  cheat,  thereby  causing,  an  expansion 
of  (he  lung  cavity,  and  then  compressing  it, 
Ihus    first    producing    artificial    breathing.     In 


Jucb  cases  it  became  necefisary  to  force  the 
patient's  mouth  open  and  pull  out  his  tongue, 
thereby  affording  tree  passage  for  the  air,  which 
alternately  was  drawn  into  the  lung  cavity  and 
immediately  expelled.  This  process  is  super- 
seded by  the  application  of  the  Pulmotor,  which 
operates  as  follows :  An  iron  cylinder  3}^  x  21 
inches  contains  the  oxygen  at  a  pressure  of 
about  2,250  potmds  when  completely  filled  and 
will  operate  the  Pulmotor  40  minutes  con- 
tinuously. This  life-sustaining  gas  also  fur- 
nishes the  energy  which  is  required  to  induce 
breathing,  in  the  following  manner :  The 
oxygen  from  the  tank  flows  through  a  re- 
ducing valve,  which  at  the  outlet  side  main- 
tains a  pressure  of  about  75  pounds,  and  from 
there  to  the  controlling  valve.  Initially,  the 
passage  to  the  lungs  is  open  through  this  con- 
trolhng  valve.  The  latter  connects  two  flexible 
braided  copper  tubes  leading  to  a  metallic  face 
cap  with  a  rubber  rim.  which  closely  lits  the 
patient's  face.  The  patient's  tongue  is  drawn 
down  over  the  lower  jaw  and  under  the  mask, 
by  means  of  a  set  of  tongue  forceps  which  is 
provided  The  oxygen  then  has  free  access  to 
the  lungs. 

When  the  pressure  in  the  lungs  has  reached 
a  certain  value,  20  centimeters,  a  bellows  inter- 
connected with  the  lung  cavity  through  the 
flexible  braided  copper  actuates  the  controlling 
valve.  The  pressure  of  oxygen  is  now  directed 
so  as  to  create  a  suction  over  the  connections 
which  lead  to  the  lungs,  thereby  causing  ex- 
halation of  the  gases  previously  forced  into 
the  lungs.  When  a  vacuum  of  25  centimeters 
is  reached  in  the  lungs  and  bellows,  the  outer 
atmosphere  acts  on  the  latter,  which  in  turn 
operates  the  controlling  valve  and  i^ain  admits 
the  oxygen  to  the  lungs.  The  frequency  of 
these  reversals  depends  upon  the  size  of  the 
lung  cavitjE,  a  larger  space  requiring  greater 
time,  while  with  smaller  lung  cavities  the  opera- 
tion is  correspondingly  more  frequent  This 
process  is  continued  until  the  patient  shows 
signs  of  natural  respiration.  The  Pulmotor 
action  is  then  discontinued  and  the  patient  Is 
allowed  to  breathe  the  pure  oxygen  through 
another  small  face  cap  connected  by  a  hose 
directly  to  the  oxygen  tank.     The  Pulmotor  is 

r (tented  in  all  foreign  countries  and  the  United 
tates  by  Bernard  Draeger  of  the  firm  Draeger- 
werk,  Luebeck,  Germany.  The  American  agents 
are  The  Draeger  Oxygen  Apparatus  Co.,  Pitts- 
burg, Pa.  The  inventor  is  Mr.  Bernard  Draeger, 
and  instructions  for  its  operation  were  drawn 
up  by  Dr.  Roth  of  Luebeck.  Germany. 

Pulo  HalftKU  poo-lo'ma-la'he,  an  island  of 
the  Philippines.    See  Malaci. 
Pulp.    See  Paper. 

Pulque,  piiVke.  This  Mexican  national 
beverage  is  produced  from  several  species  of 
agaves  known  as  majuays  (A.  salmiana,  po- 
tatorum, Americana,  etc.),  which  are  extensively 
cultivated  on  the  plains  of  Apatn,  in  a  radius 
of  50  to  100  miles  from  the  Mexican  capital. 
So  extensive  is  the  industry  that  the  plantations 
of  ITidalgo,  Tlaxcala,  and  Puebla,  are  valued  at 
nearly  $15,000,000. 

PulM  (from  Latin,  pulstu,  a  beating),  the 
rhythmical  motion  of  an  artery,  with  alternate 
expansion  and  contraction,  in  practice  considered 
as  a  beating.  This  motion  is  strongest  in  the 
heart  .<q.v.),  which  is  the  centre  of  the  arterial 
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system,  and  from  that  organ  it  is  propagated  Fuliom'etn',     See    Pxrups    Am    PnuFiiifi 

through  all  the  minutest  branches  of  the  arteries.  Machinesv. 

In  those  which  lie  immediately  under  the  skin  it  Pulsxky,  piil'ske    Pram  Aurelius,  Hunga- 

can  be  felt  with  the  finger,  as  is  the  case  with  the  rian     archaologist     and     publicist:     b.     Epcries 

radial  artery,  the  pulsation  Of  which  IS  very  per-  18,4;    j.    Budapest    1897.      When    only    22   he 

ceptible  at  the_wriat.    The  state  of  the  pulse  is  ^as  nominated  to  membership  in  the  Archjeolog- 

therefore    an    indication    of    the    action    of   the  jcal    Institute   of    Rome.      Joining    the    Liberal 

heart  and  the  whole  arterial  system,  and  of  the  party  under  Kossuth  he  was  elected  a  deputy 

•condition   of   the   blood   and   the   physical   func-  to  the  Hungarian  Diet  in  1840  and  later  under- 

tions   in   general.     The   circumstances   to  be  at-  secretary   10   the   Hungarian    Prince   Esterhaiy, 

tended   to   in   the   pulse  are   either   the   number  minister  of  foreign  affairs  in  Vienna.     He  fol- 

of  pu  sations  which  take  place  in  a  given  time,  jowtd  Kossuth  to  England  and  after  the  catas- 

and   the  regularity  or   irregularity  of  their   qc-  trophe  of  Villagos  accompanied  the  ex^dictator 

currence,  or  the  character  of  each  pulsation     In  [q   America.      His   impressions   of   this   country 

the  former  case  the  pulse  is  said  to  be  quick  or  ^ere  embodied  in  a  book  entitled   'White,  Red, 

Slow  according  to  the  number  of  pulsations  m  and  Black.'     Condemned  to  death  by  his  coun- 

a  given  interval;  regular  or  irregular,  as  they  try  for  treason,  he  lived  in  Italy  and  joined 

occur  at  equal  or  unequal  intervals.    In  the  lat-  cause  with  the  Garibaldians.    The  sentence  was 

ter  case  it  js  strong  or  weak,  hard  or  soft,  full  removed  in  1866;  in  1872  he  became  inspector- 

or  small,  etc    It  is  affected  by  the  age.  sex,  and  general  of  museums  and  public  libraries.     He 

temperament  of  the  individual,  and  by  accidental  wrote     'Philosophy     of     Hungarian     History' 

Circumstances,  as  sleep,  food,  exercise,  heat,  etc  (1882);    <My    Life    and    Times';    and     'The 

The  pulse  is  most  rapid  m  infancy,  making  jacobins  in  Hungary'  (1887). 
from  no  to  140  beats  per  minute.    During  early  i>.,i».„_„      -1.'..-    ufiiT:._    tt.,,,   «-  -d  .n.a 

lar.  and  rather  soft  and  small.     In  youth  it  is  ^  ^       r",  ,     j-g.     jje  was  educated  at  Ox- 
much  slowet,  making  ftoin  80  to  90  beat,  per  fc,S  „d  li  ,,05  mteSd  piliSS    He  was 

;»e'^^f orss^s''o„'i=  ^^i  Sfoiw": ^.n.'^^i^^Jt, 

sS^^^xsSt^nTtf^sS  sss\i's^i:^^iss^i£^s. 

r  .i«p,;"isV"i.  St  X  r.rnuVn'fy'-SnSrur  s  s?, 

female   the   pulse    ,s  more    rapid,   softer,    and  wiliitagton  .  new  ministry.     The  public  was 

smaller  than   in   the  rtiale.     In   perwrn.   o     .  disappointed  in  the  cabinet,  and  his  acfeptance  of 

jngnine  temperament  it  is  jmcker  „d  fuller  ,     '^        ,„   ^„  destroyed  his  popuIaVity.    As 

than  in  phlesmatic  individuals.     Sudden  agita-  „J„ie,'' „(  „,,  House  of  Lords  he   wis  not 
t»n  and  violent  passions  inake  the  pulse  rapid      „„,|„„^  „a  „,,„  appointed  premier  in  1746 

and  irrejularj  ,0,  makes  it  Quick  and  strong!  |     ^^.j  ^^^  [,„,  ,       jJJJ  being  unable  to  torn 

long-continued    grief,    languid    and    soft.     The  ^  cabinet 

pulse  is,  therefore,  a  highly  important  indication  ,^  ,,  -     -  .,  ,.  „       - 

of  the  state  of  the  system.    A  deviation  from  the  ,  ,1^'.™".,  ■><«>'  ">■»•.   <"   ^°''^'"'    """?• 

regular  pulse  of  an  individual  indicates  a  dis-  (,')  capital  of  the  government  of  Poltava  i  on  the 

ordered  state.    When  the  irritaKlity  of  the  sys-  Vor.kla  River;  about  4So  miles  southwest  of 

tern  is  so  heightened  as  to  produce  fever  or  in-  -Moscow.    It  is  walled  and  defended  by  a  ciUdel 

flammation    the  pulse    is    accelerated.      If    the  "n  a  small  eminence     It  is  the  commercial  centre 

action  of  the  nervous  system  is  irregular,  or  un-  of  a  large  fann  and  stock-raising  region.    The 

duly  heightened,  the  pulse  becomes  frequent  and  mi"!"'  f""-  mree  m  number,  are  of  less  im- 

irregular.    In  case  of  mechanical  obstructions  to  portance  than  m  former  years.     Here  in  1709 

the  circulation,  as  in  dropsy  of  the  pericardium,  leter   the    Great    defeated    the   Swedes    mider 


polypus  in  the  heart  or  in  the  great  arteries,  the     Charles    XII.      A    monumisit    in    the   principal 
pulse  is  irregular  and  interrupted.  square    commemorates    the    event;    and     three 


Study  of  the  pulse  began  with  the  a 


i  from  the  town  is  the  tomb  of  those  wlio 


cients.    GalCT  wrote  several  works  on  it,  and  for  J?"  *"  this  battle;  it  is  still  called  the  Swedish 

several   centuries   the    subject   of   pulsation    re-  Jo'^o-     P°P-  ^o''"'  SS.ooo.      (2)  A  government 

mained  much  as  he  left  it     The  demonstrations  '"  tl"!  southwestern   part  of  Kussia  m  Europe, 

of  the  circulation  of  the  blood  by  Harvea,  and  bounded   on   the   north   by   Tehernigor,   on   the 

of  the  irritability  of  the  muscular  fibre  by  Haller  '=^}  ^  Kharkov,  on  the  south  by  Lkaterinoslav, 

threw  new  light  on  it,  and  medical  science  at  an^  on  the  west  by  Kiev ;  area,  19,265  square 

last  has  brought  it  under  full  investigauon,  and  ""'«■    The  surface  is  a  plain  3lopn«  from,  the 

has  explained  it  in  all  its  physiological  aspecte.  northeast  to  the  southwest,  and  drained  chiefly 

"^  by  the  Dniqier  and  its  tnbutaries.    It  is  one  of 

Pulse   Glass,   an    instrument    invented    by  the  most  fertile  and  best  cultiyated  departments 

Franklin  to  exhibit  the  ebullition  of  liquids  at  of  RnsaiaTit  eiports  about  one   fourth  of  the 

low  temperatures.     The  bulbs  are  connected  by  whole  produce  of  wheat,  oats,  and  barley  of  the 

a  slender  stem  and  partially  charged  with  wa-  whole  country.    Tobacco  is  increasing  in- acneage. 

ter,  the  supernatant  air  having  beer  expelled  by  Stoclffaisirg  and  bee-keeping  are  given   much 

boiling,  and  the  tjjwiing  t>ennetically  sealed  by  attention!     Manufacturing  is  limited ;  'the  chief 

f  blow-pipe.     By  gr&splng  one  of  the  biilhs  the  products    are    leartier,    coarse  ■  woolen    goods, 

heat  of  the  hand  will  cause  the  formation  of  hran<ly,  and  saltpeter.     Oil  is  made   from  the 

vapor  and  drive  the  tiottid  info  the  other  bulb,  seed  of  the  sunflower  and  of  fl&x.    Pop.  aboiit 

producing  a  violmt  ebullitkm  in  the  latter. '    -  j.ooo.ooo. 
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Pnltiuk,  pool 'too  3  k,  Russian  Poland,  town 
in  the  goveminent  of  Lomza,  on  the  Narev, 
about  32  miles  north  by  eait  of  Warsaw.  It  has 
•evcral  old  buildings  of  historic  interest,  some 

manufactories,  anil  considerable  trade.  It  is 
noted  as  the  scoie  of  the  defeat  of  the  Saxons 
by  Charles  XlLj  in  1703,  and  of  the  Russians 
by  liie  French  in  1806.  Population  estimated, 
16,000. 

Pulvertnacher  Chain,  in  electricity,  a  form 
of  galvanic  battery  consisting  of  a  series  of  small 
wooden  cylinders  on  which  a  zinc  and  copper 
wire  are  coiled  side  by  side,  but  without  touch- 
ing each  other.  The  zinc  of  one  cylinder,  touch- 
ing the  copper  of  the  adjacent  one,  forms  with 
it  a  couple.  The  whole  is  immersed  in  vinegar 
diluted  with  water.  A  chain  of  120  couples 
forms  a  very  powerful  battery.    See  Battkhv. 

Pu'nia.  or  Hotmtain  liaa.       See  Cougab. 

Pum'ice,  a  variety  of  lava  of  a  porous  and 
fibrous  structure,  resembling  that  of  a  sponge  in 
appearance,  containing  from  60  to  75  per  cent  of 
silica,  with  alumina,  iron,  lime,  soda,  etc.  It 
varies  in  color  from  whitish-gray  to  yellowish- 
brown  and  will  float  in  water.  It  is  essentially 
lava  from  which  steam  or  gas  has  escaped  in 
large  quantities  while  it  was  being  consolidated. 
Its  extreme  roughness  fits  it  for  use  in  polishiag. 
In  the  solid  state  it  is  used  to  polish  paint, 
wood,  metal,  etc.;  and,  as  a  powder,  for  marble, 
ivory,  bone,  glass,  and  in  the  composition  of 
tooth-powder.  Pumice  may  be  considered  be- 
cause of  its  glassy  composition  as  a  porous  vari- 
ety of  obsidian  (q.v.).  Pumice  is  obtained  in 
Mexico,  Iceland,  and  Hungary,  but  chiefly  froni 
the  Lipari  Islands. 


cated  at  the  Owego  Academy,  and  later  studied 
Gciencei  and  mining  engineering  in  Paris  and  at 
Freiberg,  Saxony.  He  made  gcotogitfal  investi- 
3ations  is  Corsica,  and  after  his  return  to  the 
United  States  in  i860  visited  Arizona,  and  in 
i86i~^  was  tng^ed  in  scientific  eKpIorntions 
tmder  the  government  of  Japan.  In  1863-4  he 
made  a  private  investigation  totir  through  cen- 
tral, western,  and  northern  China  and  Mon- 
golia, and  in  1864  engaged  under  the  Chinese 
government '  in  examining  the  northern  coal 
fields.  In  186&-73  he  was  professor  of  mining  at 
Harvard,  State  geologist  for  Michigan  in 
1869-71,  and  in  1871-3  directed  the  Slate  geo- 
li^icat  survey  of  Missouri.  He  was  appointed 
to  the'  United  States  geological  survey  in 
1879-81,  1884-91,  in  charge  of  the  Arcfceati  divi- 
sion, and  was  organizer  and  director  of  the 
Northern  Trariseoniinental  Survey  in  1881  -4. 
The  devdopment  of  the  iron  ore  industry  in 
Michigan  and  western  Ontario  was  largely  due 
to  his  investi  gal  ions  in  i867-ipOI,  and  his  time 
is  now  occupied  in  organizing  and  directing. an 
exploration  expedition  to  central  Asia,  He  has 
published:  'Geological  Researches  in  Oiina, 
Mongolia,  and  Japan*  {1866);  'Iron  Ores' and 
Coal  Fields  of  Missouri*  (1873)  :  'Geology  of 
the  Green  Mountains*  (JB94);  etc.     . 

Pum'paniickcl,  lh«  nanK  giv«n  to  a  coarse 
brown  bread*  made  in  Germany  from  ntAolted 
rye.  It  ia  baked  in  lar^.  sqMnre  loaves,  which 
often  weigh  as  mudv  «f-.&>rTpounds. '  .Ets  proper 
manufactnre'.depen^lr'ttpon-ithe  tticalRmit  cf<tbe 


dough,  which  must  contain  neither  j-east  nor 
leaven,  and  also  on  the  management  of  the  oven, 
in  which  the  batch  must  remain  from  13  to  i<4 

Pumpldn,  any  of  several  annual  vine-like 
herbs,  especially  Ciuurbila  pepo,  of  the  order 
Cucurbitocea,  probably  of  tropical  America,  but 
not  known  in  a  wild  state.  It  is  a  coarse  tendril- 
bearing  vine  frequently  exceeding  20  feet  in 
length,  with  prickly  stems  and  leaf  stalks;  bears 
large  rough  leaves;  large  yellow  flowers,  the 
pistillate  being  followed  by  large  variously  col- 
ored but  generally  yellow  fruits,  with  bard  rinds, 
thick  flesh  and  many  seeds.  The  plant  is  widely 
cultivated  in  warm  and  temperate  countries  for 
its  fruits,  which  range  in  weight  from  10  to  40 

¥>unds,  but  in  some  varieties  weigh  far  more, 
hey  are  largely  used  for  stock  feeding  and  for 
making  pics.  The  cultivation  is  essentially  the 
same  as  for  squashes ;  but  in  America  the  plants 
are  most  frequently  ^rown  in  com  fields,  the 
seeds  being  sown  at  mtervals  of  about  12  feet, 
and  the  plants  allowed  to  shift  for  themselves 
after  the  com  is  laid  by.  It  is  affected  by  the 
the  squash  (q.v.). 


various  forms  of  mechanical  devices  by  which 
liquids  and  gases  are  moved,  is  of  very  doubt- 
ful origin.  It  might  have  been  derived  from 
the  French  "pompe,"  or  the  German  "pumpe,* 
"plumpfe,*  or  the  Latin  'plumbum," — lead,  the 
last-named  although  advanced  by  some  authori- 
ties, appears  to  be  the  result  of  a  rather  far- 
fetched conclusion.  In  its  broadest  application 
it  designates  a  multifarious  variety  of  appli- 
ances and  machines,  some  simple  and  Others  of 
complicated  mechanical  construction,  which 
may  be  grouped  into  tour  general  classes  — 
"bucket-lifts,"  ^displacement-pumps,"  ■impel- 
lers' and  "impulse*  pumps,  according  to  their 
mode  of  action,  and  disregarding  their  motive' 

•Biicket-lifts,'  for  raising  water  from  wills 
or  other  sources  to  receiving  points  above  il.if 
of  the  supply,  by  means  of  a  counterbalanced 
pole  or  sweep  (swapc),  and  by  a  windlass  cr 
wheel,  operated  by  hand,  or  with  the  aid  of 
draught  animals,  represent  the  earliest  forms 
of  pumps.  They  were  used  during  the  remotest 
periods,  and  are  commonly  used  even  at  the 
present  time,  their  application  not  being  con- 
fined so  much  to  particular  localities  as  to  their 
cheapness  and  the  limited  supply  of  water  re- 
quired. The  most  primitive  device  of  this  char- 
acter was  probably  the  "cistern-pole."  Pliny, 
5a  A.n.,  mentions  it  in  his  description  of  the 
various  methods  employed  in  watering  gardens. 
He  slates:  "Water  is  drawn  from  wells  and 
tank's  by  plain  poles,  hooks  and  buckets,"  The 
"swape''  was  a  natural  evolution  from  the  cis- 
tern-pole, and  in  the  form  of  the  "shadoof,*  of 
Egypt,  is  authentically  recorded  as  having  been 
in  use  over  i.SW  yeare  B.c  ,  in  the  time  of  the 
Pharaohs,  a  period  antedating  the'  Exodns.  It 
is  Etjli  iisad  extensively  in  that  region,  myriids 
of  them  Iming  the  hanks  of  the  Nile,  where  they 
are  worked  tmceasingly  by  relays  of  men,  with- 
out intermission,  day  and  night.  It  is  also' 
used  extensively  all  over  Hind&stan,  where  it 
is  called  the  "pieouh:"  in  fact,  the  "swape*  in  ' 
scene  form  is  osed  extensively  in  all  of  tIM  Ort* 
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PUMPS  AND  PUMPING  MACHINERY 

etital  countries  from  Asia  Klinor  to  China  and  power  transmission  to  other  machines,  anri  m 
Japan  and  a)so  in  Mexico  and  South  America,  cases  where  the  water  supply  was  limited,  but 
for  domestic  purposes  and  for  the  irrigation  of  descended  from  a  considerable  elevation,  it  was 
land.  For  the  latter  purpose,  however,  it  was  substituted  for  the  overshot  wheel  as  a  prime 
superseded  in  India  by  the  'jantu,*  an  oscillat-  mover  in  operating  mining  pumps,  dredginfc, 
in^  wooden  trough  involving  the  same  principle,  threshing  and  other  machines  of  a  similar  char- 
lliat  of  the  lever,  and  worked  by  hand.  The  acter;  while  as  a  conveyor,  orifpnally  used  cjc- 
"windlass  and  bucket'  arrangements  operated  clusively  as  a  water  elevator,  it  has  also  been 
by  cranks  or  by  tread-wheels,  the  latter  worked  employed  to  raise  mortar  in  the  construction 
by  men  or  animals,  appear  lo  have  followed  the  ot  buildings,  cilif  walls  and  fortificalions,  and 
"swape,'  iirst  among  the  Chinese,  and  later  for  cariring-  prain  and  flour  to  the  differer.l 
among  the  earliest  Greeks  and  Romans.  Tread  floors  of  a  mill.  In  its  original  form,  that  o( 
wheels  appear  to  have  been  a  common  mode  of  the  'sakia*  of  Egypt,  it  was  unquestionably  the 
applying  numan  and  animal  effort  among  the  pump  introduced  into  Greece  by  Danaus  when 
ancients,  and  are  often  used  even  at  the  pres-  he  dug  the  wells  of  Argos,  1485  B.C.,  about  a 
ent  time,  although  not  so  much  in  connection  thousand  years  before  the  building  of  Baby- 
with  pumping  water.  About  the  beginning  of  Ion  by  the  Persians.  Danaus  was  a  brother  of 
the  Christian  Era,  Vitruvius,  a  Roman  engineer,  the  Pharaoh  Ramescs,  who  reigned  during  the 
described  a  number  of  pumping  machines  in-  period  the  Israelites  were  in  Egypt.  He  was 
volving  a  rotary  principle  —  the  *tympanum,"  compelled  to  leave  that  country  on  account  of 
•noria,"  "chain  of  buckets  or  pots,"  the  'screw*  domestic  troubles,  and  accompanied  by  his  fam- 
and  the  'pump.*  The  tjrmpanum  consisted  of  ily  and  friends  sailed  for  Greece.  They  landed 
a  series  of  gutters  with  their  open  ends  joined  on  the  coast  of  Meloponessus,  and  settled  at 
to  a  shaft  hollow  at  one  end  and  placed  above  Argos.  According  to  Pliny  (vii.  56),  previous 
the  surface  of  the  water  at  the  height  to  which  to  the  arrival  of  these  Egyptians,  the  Greek 
the  water  was  lo  be  elevated.  The  gutters  thus  were  unacquainted  with  wells  and  pumps ;  there- 
arranged  radially  extended  to  a  short  distance  fore,  it  is  natural  lo  conclude  that  the  wells  of 
below  the  surface  of  the  water  which  they  Argos  dug  by  Danaus  were  equipped  with  the 
scooped  up  successively  when  the  shaft  was  ro-  Egyptian  pumping  devices  most  adaptable  to 
taled.  Each  gutter  as  it  passed  above  the  hori-  wells,  which  was  the  chain  of  pots,  and  not  a 
zontal  position,  delivered  its  water  to  the  shaft  form  of  atmospheric  or  force  pump,  the  pioneer 
to  ,  be  subsequently  discharged  through  a  of  which  Is  described  in  Hero's  "Spiritalia'  as 
trough  at  the  desired  point.  This  primitive  de-  invented  by  Ctesibius  of  Alexandria,  one  ot 
vice  continued  in  use  from  the  remote  ages  of  the  most  eminent  mathematicians  and  mechani- 
antiquity  vp  to  the  i8th  century  without  any  cians  of  that  period,  in  the  year  224  B.C.  The 
change  of  construction,  when  La  Faye,  a  mem-  most  modern  refinement  of  the  chain  of  pots  is 
her  of  the  Royal  Academy  of  Sciences  of  the  "chain  pump,"  while  Vera's  "rope  pump* 
France,  improved  it  by  substituting  a  series  of  and  the  hydraulic  belt  are  applicattwis  of  the 
curved  canals  for  the  original  straight  gut-  same  idea,  and  consist  of  endlets  double  bands 
ters,  thus  developing  the  progenitor  of  the  of  rope  or  woolen  cloth  passing  over  two  rollers, 
"scoop  wheel,*  which  propelled  by  streams,  are  one  placed  below  the  surface  of  the  water,  the 
extensively  used  for  draining  purposes.  La  other  at  the  point  of  delivery.  The  rollers  are 
Faye's  improvement  and  the  geometrical  rea-  driven  at  a  velocity  ranging  from  one  to  two 
soning  which  developed  it  are  exhaustively  de-  thousand  feet  per  minute,  and  as  the  bands  pass 
scribed  by  Belidor  (Tom.  ii,  381;,  387).  While  over  the  upper  roller,  the  water  held  between 
the  tympanum  consisted  of  a  series  of  revolving  them  by  capillar!^  is  forced  out  by  the  pres- 
gulters,  the  noria  may  be  described  as  a  number  sure  and  discharged  into  a  receiving  chamber 
of  "swapes"  arranged  around  a  central  shaft  connected  with  the  delivery  spout. 
like  the  spokes  of  a  wheel,  each  swape  carrying  Machines  embodying  the  principle  of  the 
on  its  outer  end  a  vessel  which  fills  as  the  ro-  screw,  stated  by  some  authorities  as  invented 
tary  motion  of  the  shaft  plunges  it  beneath  the  by  Archimedes,  the  Greek  geometrician  and 
surface  ot  the  water,  and  subsequently  dis-  greatest  mathematician  of  antiquity,  and  by 
charges  its  liquid  freight  into  a  reservoir  others  credited  to  the  genius  of  Canon  of  Samos, 
placed  at  the  upper  part  of  the  circle.  It  a  contemporary  of  ArchimedcB,  about  the  year 
is  commonly  known  as  the  Persian  wheel.  243  B.C.,  are  described  by  Vitruvius  as  of  Egyp- 
The  "chain  of  buckets  or  pots*  was  an  tian  origin,  and  were,  according  to  other  authcn- 
elaboration  of  the  simple  bucket  and  cord  tic  records,  employed  in  Egypt,  for  draining  and 
arrangement,    by    the    introduction    of    a    pul-  irrigating  land,   many  centuries  before   Archi- 


ley  operating  an  endless  rope  or  chain,  to  which  medes  visited  that  country. 
several  buctets  or  pots  were  attached.  It  was  or  more  flexible  tubes  of  lead  or  leather,  wound 
employed  by  all  the  foremost  nations  of  an-  spirally  around  a  solid  cylinder  of  wood  or  iron, 
tiquily,  and  is  still  used  in  many  parts  of  Eu-  the  ends  of  which  arc  pivoted  to  supports,  so 
rope  and  Asia.  Among  half-civilized  nations  that  the  whole  arrangement  may  be  revolved 
it  was  the  highest  type  of  hydraulic  machines,  upon  its  axis,  which  is  generally  placed  at  an 
Sometimes,  when  the  source  of  supply  was  a  angle  of  45°  to  the  horizontal.  The  lower  end 
river,  as  in  the  case  of  the  Persian  wheels  on  of  the  tube  is  placed  below  the  surface  of  the 
the  Orontes,  the  driving  wheels  of  the  arrange-  water,  and  the  upper  end  over  a  receiving 
ment  were  placed  in  the  river  and  propelled  by  trough  at  the  desired  elevation.  When  the  ma- 
ils current.  About  the  middle  of-  the  17th  cen-  chine  is  rotated  the  water  entering  the  lowest 
tuty,  European  mechanics  recognized  that  when  bend  of  the  spiral  is  forced  upward  by  each 
Ihe  water  was  admilted  into  the  receiving  ves-  succeeding  revolution  into  the  other  bends,  and 
scls  of  a  noria  or  a  chain  of  pots  at  the  upper  finally  discharged  out  of  the  uppermost  into  the 
part  of  the  circuuife rente,  it  was  converted  into  trough.  The  Roman  screws  were  made  with 
an  over-shot  wheel,  thus  affording  a  means  of  plank  grooves  arranged  apirally  around  a  solid 
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the  various 
more  or  ]e!s  elementary  forms  of  water  ele- 
vators or  "lifts"  already  described,  and  the 
uroup  of  hydraulic  machines  desijfnated  as  'dis- 
placement pumps,"  is  the  modern  chain  pump, 
consisting  of  a  tube  ChrouRh  which  the  water  is 
raised  by  a  series  of  pallets  or  pistons.  The 
pump  of  Ctesibius  appears  to  have  been  of  this 
character,  althouRh  it  consisted  of  only  two 
single-acting  pistons  workinf;  in  a  cylinder,  the 
water  being  raised  t^  the  up-stroke  and  expelled 
by  the  down-stroke,  into  a  common  receiving 
chamber.  In  this  machine  the  atmospheric 
pressure  was  not  taken  into  consideration, 
and  its  capabilities  as  a  water-lifter  remained 
unrect^ized  until  1643,  when  Torricelli,  the 
great  Italian  physicist,  announced  that  water 
could  be  raised  in  a  tube  by  the  pressure  of 
air.  In  1641,  Gallileo,  when  consulted  by  a 
Florentine  pump- maker,  had  failed  to  demon- 
strate why  water  failed  to  rise  in  a  closed  tube 
above  a  height  of  33  feet  under  the  action  of 
a  suction  pump.  A  year  or  two  later,  after  the 
death  of  Gallileo,  Torricelli  undertook  the  ex- 
planation of  that  fact,  his  experiments  finally 
resulting  in  establishing  the  law  that  the 
heights  attained  by  liquids  in  a  closed  tube,  the 
upper  end  of  which  was  a  vacuum,  under 
the  pressure  of  the  atmosphere,  was  proportional 
to  their  specific  gravities.  For  example,  under 
these  conditions,  the  height  of  a  coltunn  of  mer- 
cury would  be  about  28  inches,  while  that  of  a 
column  of  water  would  be  about  13  feet  at  the 
level  of  (he  sea.  The  direct  result  of  this  ex- 
periment was  the  invention  of  the  siphon  barom- 
eter, in  which  the  empty  space  above  the  col- 
umn of  mercury  is  known  as  the  Torricellian 
vacuum ;  but,  through  the  further  experiments 
of  Pascal,  a  French  mathematician  and  divine, 
in  1646,  followed  by  those  of  Otto  Guericke,  a 
philosopher  and  mathematician  of  Magdeburg, 
Prussia,  and  of  Candido  del  Buono,  a  member 
of  the  Academie  del  Cimento  of  Florence,  it 
led  to  the  invention  of  the  °air  pump,°  an  ap- 
paratus which  is  described  under  the  title  air 
pump,  and  which  must  not  be  confounded  with 
the  atmospheric  or  displacement  pump  used  for 
pumping  water,  which  was  not  unknown  to  the 
ancients,  and  was  probably  used  in  some  of  its 
innumerable  forms,  lon^  before  the  days  of 
Ctesibius.  In  its  simplest  form,  the  modem 
atmospheric  or  displacement  ptmip  consists  of  a 
cylinder  (c)  connected  at  the  bottom  with 
a  pipe  (p),  the  lower  end  of  which  is  immersed 
below  the  surface  of  the  water.  In  the  cyiin- 
der  are  placed  two  valves  (itv  and  Iv),  the 
lower  stationary  and  the  upper  attached  to  a 
piston  (f)  at  the  end  of  a  rod  (r),  which  moves 
the  piston  up  and  down  under  the  motion  of 
a  handle  (A).  A  pipe  or  spout  (*),  attached 
to  the  cylinder  near  its  upper  end,  receives  and 
discharges  the  water  raised  by  the  working  of 
the  piston.  Both  the  valves  open  upward,  and 
the  action  of  the  entire  arrangement,  based 
upon  the  physical  fact  that  two  bodice  caanot 
occupy  tht.same  space  at  the  same  time,  is  as 
follows :  When  the  downward  stroke  of  the  han- 
dle mavcs  the  piston  upward,  the  air  in  the 
space  A  being  rarefied  by  having  to  occupy  a 
greater  space,  and  the  partial  vacuuro  thus 
foRDed  rdieves  the  pressure  of  the  atmosphere 


from  the  lower  valve,  which  being  opeited  up- 
ward by  the  pressure  of  the  air  in  the  space 
(B)  of  the  pipe,  allows  a  portion  of  it  to  pass 
into  the  space  (A).  When  the  piston  descends 
under  the  upward  stroke  of  the  handle,  the  air 
in  the  space  (A)  is  compressed,  the  lower  valve 


1    DisTdi 


Pump. 


is  closed,  and  when  the  density  of  the  com- 
pressed air  becomes  greater  than  that  of  the 
atmosphere,  the  upper  valve  is  forced  open  and 
the  air  passes  into  and  out  of  the  apace  (D). 
Thus,  by  the  continued  up  and  down  movement 
of  the  piston,  all  the  air  in  the  space  (,B)  is 
completely  exhausted,  allowing  the  water  to  rise 
in  the  suction  pipe  under  the  pressure  of  the 
atmosphere  upon  its  surface  in  the  well,  until 
it  fills  the  space  (B)  up  to  the  lower  valve. 
The  next  upward  movement  of  the  piston  emp- 
ties the  air  in  the  space  (A),  which  is  imme- 
diately filled  with  water  by  the  opening  of  the 
lower  valve.  The  downward  motion  of  the  pis- 
ton closes  the  lower  valve  and  forces  the  water 
through  the  upper  valve  into  the  space  (D), 
from  which  it  is  digchariwd  through  the  spout 
t^  the  next  upward  movement  of  the  piston 
which  at  the  same  time  refills  the  space  (A). 
Under  the  laws  of  fluid  pressure  established  by 
the  experiments  of  Torricelli  and  others,  the 
height  to  whfch  a  column  of  water  will  rise 
depends  upon  the  atmospheric  pressure  at  any 
point  on  the  earth's  surface,  and  varies  widi  the 
attitude  of  that  point.     At  the  level  of  the  sea. 
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the  atmosphere  exerts  a  pressure  of  about  IS 
pounds  lo  the  square  inch,  and  will  support  a 
column  of  water  in  a  closed  tube  from  which 
the  air  has  been  exhausted,  between  3Z  and  33 
feet  in  height,  while  upon  the  top  of  Mont 
Blanc,  or  Pike's  Peak,  15,000  or  16,000  feet 
above  tlie  sea,  the  atmospheric  pressure  will 
support  a  similar  column  of  water  about  16 
or  17  feet  in  height  A  knowledge  of  this 
fact  is  important  not  only  in  determining  the 
maximum  distance  at  which  the  lower  valve  of 
3  pump  may  be  placed  from  the  surface  of  the 
water,  but  also  in  every  branch  of  hydraulic 
engineering.  There  are  numerous  forms  of  dis- 
placement pumps.  Usually  they  are  equipped 
with  a  piston  which  fits  the  cylinder  tightly  and 
operates  as  already  described.  Some  forms  em- 
ploy a  plunger  which  but  partly  fills  the  cylin- 
der, and  instead  of  driving  alt  the  water  out  of 
il,  merely  displaces  a  volume  equal  to  that  of 
the  plunger  itself.  In  others,  the  displacement 
is  effected  by  jets  of  air  or  steam.  In  all  of 
them,  valves  form  an  essentia!  pari.  In  the 
simplest  forms  the  valves  are  made  of  leather 
or  rubber,  and  are  fixed  in  position  by  a  hinge 
on  the  edge.  They  are  made  in  a  great  variety 
of  forms  and  operate  by  pressure,,  or,  as  in  the 
case  of  the  Reidler  valve,  a  German  invention, 
by  mechanical  means.  They  usually  consist  of  a 
•valve  seat,"  to  which  the  "disk*  or  valve  proper 
is  attached,  the  "slem*  which  controls  the  lift 
of  the  disk  and  prevents  its  displacement  from 
the  seat,  the  "cover  plate,'  and  the  "valve 
spring,'  introduced  in  some  forms  to  take  up 
slacks.  When  a  valve  is  required  only  to  pre- 
vent the  back  pressure  or  a  reverse,  flow,  a  single 
flap  or  check  valve  is  used.  In  large  pumps  a 
number  of  small  valves  are  employed,  equal  in 
the  aggregate  to  a  single  large  valve  of  suffi- 
cient size  to  allow  the  passage  of  the  whole 
flow,  thus  preventing  injurious  shocks  when  the 
valves  are  opened  and  closed  suddenly.  Ex- 
cepting the  disks,  all  the  other  parts  of  a  valve 
are  made  of  bron/e,  while  metallic  ball  and 
cone  valves  are  extensively  used  in  deep  well 
pumps.  The  sub-classes  into  which  displace- 
ment pumps  may  be  grouped  are  almost  in- 
numerable, but  the  most  Important  are  the 
"reciprocating*  pumps  in  which  the  pistons  or 
plungers  move  alternately  back  and  forth,  or 
up  and  down,  in  a  straight  line,  and  are  desig- 
nated single-acting  when  the  water  is  displaced 
by  one  part  of  the  stroke,  and  double-acting 
when  it  is  displaced  by  both  parts  of  the  stroke 
of  ttie  piston.  In  a  single-acting  pump,  the  wi- 
ler  is  forced  into  the  ascending  pipe  only  by 
the  downward  part  of  the  stroke,  and  is  dis- 
charged intermittently,  while  in  the  double-act- 
ing form,  the  discharge  is  continuous,  thus  sav- 
ing the  power  wasted  by  the  ever- recur  ring 
acceleration  and  retardation  of  the  ascending 
column  of  water.  Of  the  many  methods  em- 
ployed to  produce  this  very  desirable  result,  the 
most  common  is  that  in  which  an  air  chamber 
is  fised  vertically  on  the  discharge  pipe  and 
receives,  the  water  forced  upward  by  tie  down- 
ward stroke  of  the  piston.  The  air  in  the  cham- 
ber ]>eing  .  compressed  acta  as  a  spring,  and 
returns  the  force-gradually  to  the  ascending  col- 
umn of  water  as  the  piston  moves  upward, 
thus  equalising 'the  pressure  so  as  to  give  a  Itni- 
fonn  discharge.  "Direct-acting*  di.tplacement 
pumpt'  are  so  desiguaied  when  the  motive  power 
is  apnlied  in  a  direct  line  with  the  inov«ineiit 


from  th« 

pumps,'  when  such  devices  are  employed  to 
transmit  the  motion.  The  additional  designa- 
tions—simple, duplex,  triple,  etc.,  are  applied 
to  pumps  according  to  the  number  of  pistons  — 
one.  two,  three,  or  more,  operated  by  a  unit  of 
motive  power.  "Rotary  pumps'  are  equipped 
with  revolving  pistons,  the  axes  of  which  are 
parallel,  and  the  longitudinal  surfaces  formed 
into  a  series  of  curves  which  interlock  on  the 
inside  and  revolve  with  a  tight  sliding  contact 
on  the  outside,  against  the  curved  walls  of  the 
pump  chamber.  Screw  pumps  and'  chain  piston 
pumps  are  merely  the  modern  refinement  of  very 
old  ideas,  while  the  "pulsometer,'  although  one 
of  the  latest  of  modern  pumping  devices,  may 
be  regarded  as  the  connecting  link  between  ordi- 
nary pumps  and  what  may  be  correctly  termed 
"pumping-engines' —  machines  in  which  thq 
pump  and  motive  power  are  combined,  the  dis- 
placement being  effected  by  steam.    It  coasists 


of  two  bottle-shaped  chambers  (a)  and  (b),  the 
tapering  necks  of  which  incline  toward  each 
other  in  a  common  passage  at  (c).  At  the 
lower  end  of  this  passage  is  a  valve  (<J),  which 
when  moved  slightly  will  simultaneously  close 
the  opening  of  the  neck  of  one  chamber,  and 
open  that  of  the  other. 

Water  is  admitted  into  the -chambers  tlaoufih 
the-pasiage  i,e),  and  valves  {f)  (g)  and  forced 
dut  through  the  valves  (A)  <i),  and  passai;^ 
(/)  into  tSe  air  chanAer  (fe).  TTie  device  oper- 
ates as  fdiows:  Suppose  both-  chambers  are 
full  of  water  and  the  vsWe  (d)  to  the  right 
When  steam  is  admitted  to  the  chanri>er  (a)  the 
water  is  forced  out  by  dire^  pressure  tlir<MRh 
the  Talwe  <A)  into  the  air  chHnber  (*>,  so  that 
when  tbc  chamber  (s)'!!  nearly  ortptiW  tmWt 


l.yCOOgIC 


PUHBS  AHD  PDUPIMO  UACHINERT 

the  valve  (d)  moves  to  tlie  left,  cutting  off  the  was  in  connection  with  j^umpinK  tlevices,  and 
steam  from  the  chamber  (a)  and  admitting  it  many  notable  steam  pumping  engines  had  been 
to  the  chamber  (6),  from  which  the  water  is  erected  and  successfully  operated  in  tlie  mines 
gradually  forced  out.  In  the  meantime,  the  of  Coniwall,  England.  The  various  improve- 
condensation  of  the  steam  in  the  chamber  (a)  ments  made  in  this  engine  from  1800  to  1840 
creates  a  partial  vacuum,  and  the  pressure  of  finally  culminated  in  the  evolution  of  one  su- 
the  atmosphere  on  the  external  water  forces  it  perior  type  which  is  now  known  as  the  "Cor- 
through  the  valve  </)  into  the  chamber,  so  that  nish."  Tliis  engine  Rave  highly  satisfactory 
when  it  is  nearly  full,  the  air  it  contains  will  service  for  the  partieidar  purpose  tor  which  it 
be  sufiiciently  compressed  to  force  the  valve  w*s  designed  —  the  raising  of  water  out  of  deep 
(rf)  over  to  the  right,  thus  producing  a  continu-  mires  where  the  constantly  increasing  depth  of 
ous  action.  The  efficiency  of  pulsometers  is  the  shafts  necessitated  the  adaptation  of  the 
equal  to  that  of  small  direct-acting  feed  pnmps,  same  engine  to  the  consequent  increasing  and 
but  they  are  extensively  used  on  account  of  changing  loads.  It  is  constructed  upon  the  prin- 
their  simple  construction  and  great  durability.  cipie  that  the  steam  within  the  steam  cylinder. 
The  expansive  energy  of  compressed  air,  hot  is  used  to  lift  a  weighted  pump  plunger  which 
air,  and  steam,  was  probably  employed  by  the  after  being  raised  upward  to  the  limit  of  ils 
ancients,  as  the  motive  power  of  pressure  en-  stroke,  descends  slowly  by  its  own  weight  and 
gines  to  raise  water,  many  centuries  before  tlie  forces  upward  a  column  of  water  equal  to  that 
Christian  era.  There  are  extant  numerous  au-  weight.  The  economy  produced  by  the  expan- 
thentic  descriptions  of  devices  equipped  with  pis-  sion  of  the  steam  in  the  steam  cylinder  when 
ton  bellows,  employed  for  this  purpose  by  the  the  steam  is  cut  off  during  the  descent  of  the 
ancient  Egyptians,  Hindus,  Chinese,  Peruvi-  plunger  is  due  to  the  fact,  that  the  pressure  and 
ans  and  the  Aztecs.  Also  descriptions  of  hot  power  of  the  steam  first  admitted  is  greatly  in 
air  devices,  and  pressure  machines  operated  by  excess  of  what  is  necessary  to  lift  the  weighted 
steam,  the  majority  of  which  were  contrived  plunger.  This  excess  of  power  is  taken  up  by 
by  the  members  of  the  ancient  priesthoods,  A  the  weights  of  the  plunger  at  the  beginning  o( 
great  many  of  these  machines  are  described  in  its  stroke,  and  given  out  at  the  end  when  the 
the  'Spiritalia'  written  by  Heron,  or  Hero  of  power  of  the  exhausted  steam  in  the  cylinder 
Alexandria,  a  celebrated  Egyptian  malhemati-  has  fallen  below  the  amount  necessary  to  move 
cian  and  physicist,  who  lived  in  the  ist  century  the  plunger,  unless  assisted  by  the  power  previ- 
A.D.  The  water  jet  apparatus  known  as  Hero's  ously  stored  in  it  The  length  of  the  stroke  oi 
Fountain,  although  asserted  to  have  been  in-  the  piston  and  of  the  plunger  being  determined 
vented  by  him,  was  prohably  an  old  device  at  solely  by  the  operation  of  its  steam,  equilibrium, 
ihe  time  he  described  it.  In  either  case,  it  is  and  exhaust  valves,  it  is  absolutely  necessary 
the  oldest  pressure  engine  ever  described  accu-  to  maintain  the  steam  pressure  at  a  uniform 
rately  in  which  a  volume  of  air  was  used  in-  rate,  while  the  water  raised  must  be  received 
stead  of  a  piston.  In  1560,  Baptista  Porta,  an  under  a  uniform  head.  In  mine  pumps,  the 
Italian,  published  a  work  entitled  'Natural  steam  cylinder  is  placed  at  the  top  of  the  shaft. 
Magic,*  in  which  he  described  a  method  of  pro-  and  'he  pump  at  the  bottom,  near  the  surface 
ducing  a  vacuum  by  the  condensation  of  steam,  of  the  water.  The  steam  piston  is  connected  to 
and  its  application  to  devices  for  raising  water,  the  pump  plunger  by  a  beam  made  of  heavy 
Similar  descriptitms  are  given  in  the  writings  timbers,  the  weight  of  which,  together  with  that 
of  Jerome  Cardan,  also  an  Italian,  published  of  the  weight  of  the  plunger,  forms  the  weight 
sometime  between  1515  and  157a  Therefore,  which,  after  being  lifted  by  the  steam  cylinder, 
although  nothing  new  was  discovered  by  Decaus,  raises  an  equal  weight  of  water  when  the  plun- 
whose  writings  were  published  in  Frankfort  in     ger  descends. 

161S,  and  in  Paris  in  1624,  or  by  Fludd,  Worces-  In  order  to  preserve  the  proper  relation  be- 

ter,  Savery,  and  Papin,  whose  investigations  Iween  the  weight  of  the  pump  rods  and  plunger, 
and  writings  extended  over  the  period  from  and  that  of  the  water  columns,  and  also  keep 
1663  to  16^.  the  suggestions  afforded  by  their  the  engine  and  pump  at  the  proper  speed,  by 
experiments  (subsequently  elaborated  by  Frei-,  maintainmg  the  proper  difference  in  the  weight 
burg  in  1797,  and  Shone,  Gallon,  Friziel.  and  of  the  pump  rods  90  as  to  overcome  the  friction 
Tohle,  in  the  period  extending  from  1870  to  o£  their  guides,  and  that  of  the  water  in  the 
1900),  have  led  to  the  development  of  the  vari-  delivery  pipes,  a  large  box,  called  the  "balance 
ous  forms  of  modern  air-lift  pumps  operated  bob,"  m  which  the  adjusting  weights  in  the 
by  compressed  air,  and  pulsomemeters  operated  shape  of  stones  or  pieces  of  iron  are  placed,  is 
by  steam,  attached   to   the   upper   end   of  the   pump   rods. 

Although  pressure  engines  operated  by  air  Wlien  the  shafts  become  deeper,  and  require  llie 
compressed  under  a  head  of  water,  as  suggested-  lengthening  of  the  pump  ro_ds,  the  additional 
by  Papin  in  1695,  had  been  employed  success-  weight  of  the  new  timbers  is  counterbalanced 
fully  to  drain  mines  as  early  as  1753,  when  Hoel  by  a  readjustment  of  the  weights  in  the  "balance 
employed  one  in  the  mines  of  Chemnitz,  Hun-  bob,"  thus  adapting  the  engine  to  the  new  con- 
gary,-  (he  application  of  steam  for  that  pnrpo»e  ditions.  In  its  particular  field  of- application,  re- 
did not  beooine  an  atcompUshed  fact  until  a  quiring  only  a  slow  action  with  no  demand  fok 
much  later  perioA  Jt  is,  however,  interesting  unif<wm  flow,  it  is  safe  to  stale  that  ithaa nevw 
(o  note-that  the  idea  -was  angRestcd  by  Lond  Ea-t  been  excelled  by  aay  other  engine;  but,  its  m- 
con  prior  to  1679,  in  connection  with  the  Eng-  prdioate-  siie,  its  witjon  which  reaoirea  the  am- 
lish  mines,  and  was  probably  practiaally  applied  Jtant  watchfulness  of  the:.enftinctr,  its  .  xreat 
to  a  limitad  «tent  about  that  time.  The  his-  first  cost  and  expensive  repairs,  makes  it  uoti 
tory  of  the  modem  pumpinii  engine,  however,  for  waterworks,  where  the  water  has  to  be  dis- 
more  propeily  begins  with  the  corfltructiop  of  charged  throwgh  a  l»Bgvmain  to  a  great heiEht 
the  Cornish  engine.  Up  to  the  close  of  the  i8lh  above  the  pump,  with  a  ContinuQUS  and  uniform 
eenimy,  the  only  practical  use,  of  Bie?ni  enpmes    deliverv.    The  shoftconuugSyOt  the  ComiHh  en- 
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gine,  named  above,  led  finally  to  its  complete  use  of  steam  at  the  expense  of  i 

abandonment   for  waterworks,   and  called   for  a  chinery,    but     require     expensive    i 

pumping  engine  that   would   fulfill   the  new   re-  foundations   to   absorb  the   shocks   produced  by 

quirements.     This  demand   was  met  by  the  de-  their  operation,  while  the  momentum  of  the  &y- 

velopment   of   the   'rotative"    enRine    which,   by  wheel  greatly  increases  the  percentage  of  possi- 

employing    revolving    instead    of    reciprocating  ble  accidents.    The  Leavitt  engines  represent  the 

pistons,    gave    a    positive    motion.      The    steam  vertical,   and   the   Holly-Gaskill,   the   homontal 

power   in   the   cylinder   is  applied   to   the   pump  type. 

piston  in  various  ways  —  through  the  medium  To  follow  further  the  progress  of  pumping- 
of  long  or  short  beams,  bell  cranks,  or  gearing,  engine  construction  up  to  the  invention  and  de- 
and  in  some  instances,  directly  through  the  pis-  velopment  of  the  'direct-acting  steam  pumps,' 
tons  tlieniselves ;  in  all  cases,  however,  the  limit  which  now  represent  the  highest  type  of  piimp- 
of  the  stroke  of  the  steam  piston  and  of  the  ing  machinery,  it  is  necessary  to  take  up  the 
pump  plunger  being  governed  by  a  crank  on  a  historical  thread  in  the  United  States.  Al- 
revolving  shaft.  Attached  to  this  shaft  is  a  though  steam  pumping  engines  of  the  direct-act- 
fly-wheel  which  is  designed  to  assist  the  crank  ing  type,  beginning  with  the  device  invented  by 
to  pass  the  centre  at  each  end  of  its  stroke,  and  Thomas  Newcomen  and  John  Cawley,  of  Dart- 
also  to  give  up  at  the  beginning  of  each  stroke  mouth,  England  (which  was  subsequently  im- 
of  the  steam  piston  the  excess  of  power  im-  proved  by  Watt,  who  developed  it  into  an  en- 
parted  to  it  beyond  that  required  to  move  the  gine  of  the  double-acting  type),  were  in  great 
column  of  water.  The  function  of  the  fly-wheel  use  for  many  years;  the  greatest  improvement 
of  a  rotative  engine  is  exactly  similar  to  tliat  of  in  this  class  of  pumping  engines  was  made  by 
the  weighted  plunger  in  a  Cornish  engine;  both  Henry  R.  WorChington  of  Hew  York,  In  1840. 
of  tbe  devices  being  applied  to  theii  respective  His  invention  was  the  outcome  of  a  long  leriei 


WorthiHEton  High  Duty   PunpinE  EnEuic. 

classes  of  engines  to  obtain  tbe  best  economy  of  experhnenti  on  the  application  of  steam  ta 

in  the  consumption   of  steam,  the  early  cut-off  the  propulsion  of  canal  boats.     It  was  a  single 

Pesidting  in  a  high   grade   of  expansion,   much  direct-acting  steam  pump,  and  was  employed  to 

higher  than   it   was   possible  to   obtain   by   any  feed   the   boilers   of  his   propelling   engine,  and 

other  means  at  the  time.     They  vary  greatly  in  was    patented    for    the    first   tin>e    in    i8^T.      A 

design   and  in   the   details  of  construction,   and  'direct-acting'  steam  pump  is  one  in  which  the 

are  made  in  sizes  ranging  from  those  used  for  power   of   tlw   steam    in   the   steam   cylinder   is 

supplying  water  to  small  towns,  up  to  some  of  transferred    to    the   piston    or    plunger    in   the 

the  largest  and  most  expensive  machines  in  the  pump  by  means  of  a  continuous  connection.     It 

world,    and    operate   either  vertically  or   hori-  has  no  revolving  parts  such  as  cranks,  shafts, 

lontally.     They  produce  great  economy  in  the  and  fly-wheels,  like  those  of  the  rotative  en- 


>y  Google 


e 


PUHH  AHD  PUMPING  MACHINERY 

gines,    noi    the   balanced    beams    and    weighted  large    steam    cylinder,    thus    bringlnf;    the    effi- 

plungers  of  the  Cornish,     Its  action  is  due  to  ciencjr  fully  op  to  that  of  the  best  high-dutj 

the  operation  of  a  piston  by  a  uniform  pressure  rotative  engines  of  the  most  important  pumping 

of  steam  through  the  entire  piston  stroke  against  plants  of  the  world,  their  yearfy  records  rang- 

a  uniform  water  pressure  in  the  pump,  the  pnmp  uig  horn  50,000,000  to  120,000,000  duty. 

-■-- —  speed   being   governed   by   the   difference  The   duty  of  the  Worthington  pumping  en* 

■n  the  power  exerted  in  the  steam  cylin-  ^ines   was  still    further   increased,   and  die   en- 

ders   over   the   resistance   of   the   water   in   the  ure  arrangement,  from  the  power-producinf;  to 

pumps,    while   the    length    of   the    steam-piston  the  pumping  ends,   was  made  to   represent  the 

stroke  is   limited  and  controlled  by   the  admis-  highest    perfection    of    modem    pumping    ma- 

sion,  suppression  and  release  of  the  steam  used  chmery,   by  the  application   of  the  accumulatof 

in  the  cylinders.    Although  steam  pumps  of  this  attachment,   a   device   originally   invented   by   J. 

type   came   immediately   mto   extensive   use   for  D.    Davis,    in    18751,    and    perfected    by    C    C. 

feeditig    boilers,    and    for    supplying    moderate  Worthington,   in   18S4,   and   designed  to  cut  off 

quantities  of  water  under  medium  pressure,  the  the  steam  in   the   steam   cylinder  at  the  begin- 

inlermitlent  action   of  their  pump   pistons,   and  ning  of  the  piston  stroke,  where  it  subsequently 

consequent    irregular   flow   of   water   prevented  expands  and  acts  as  an  auxiliary  force  at  the 

them   from   being  used   in  waterworks   and   for  end  of  the  stroke,  while  at  the  same  time  the 

other  purposes  where  large  quantities  of  water  force    exerted    by    the    steam    upon    the    pump 

had  to  be  forced  through  long  lines  of  pipes.    To  plunger    remains    uniform    through    the    entire 

overcome  this  serious  defect,  the  same  inventor  stroke.      In    a    compound    direct-acting    steam 

prodiKcd  the  improved  pump  which  is  now  gen-  pump,   it  is  attached  to  the  plunger-rod   which 

erally  known  as  the  "Worthington  direct-acting  projects   through    the   outer   end   of   the   pump 

duplex     steam     pump.'     It     consists     of     two  chamber.     On  the  end  of  this  rod  is  fastened  a 

direct-acting  pumps  placed  side  by  side  with  the  cross-head  which   moves   in   guides  attached  to 

piston-rod  of  eacli   pump  connected  by  a  lever  'be  outer  end  of  the  pump.    On  this  cross-head, 

to  the  slide  valve   of  the  opposite  steam  cylin-  and    situated   opposite   to   each   other,   are   two 

der,   so   that   the   movement   of  each   piston   in-  semicircular  recesses.     On  the  guide  plates  are 

stead  of  operating  its  own  slide  valve,  as  in  the  two   Journal  boxes,    one   above   and   the    other 

single-acting  pump,  operates  the  slide  valve  of  below  the  plunger-tod,  equidistant  from  it,  and 

the  opposite  cylinder.    The  resulting  valve  mo-  placed  at  a  point  equal  to  the  half  stroke  of  the 

(ion  (s  such  that  just  before  the  piston  of  one  cross-head.    Each    journal  box  carries  a  short 

pump  has  finished  its  stroke,  the  piston  of  the  cylinder   hung   on   trunnions,    which    allow   the 

other   begins   its   movement.    The   load   of   the  cyl'nder    to    swing    backward    and    forward    in 

water  column  is  then  taken  up  alternately  and  unison  with  the  motion  of  the  plunger  rod.    In 

Kroduces  a  steady  flow  without  serious  strains,  these  cylmders  are  plungers  or  rams,  which  pass 

arshness  of  motion,  and  noise,  which  character-  through  a  stuffing  box  on  the  end.     The  outer 

lie   the   action   of   the   single-acting  pumps,   in  ends    of    the    rams    have    rounded    projections 

which  the  water  column  is  started  into  motion  which  fit  mto  the  semicircular  recesses  on  the 

at   the   beginning,   and   arrested   at   the    end   of  cross-head,  which,  as  it  moves  m  or  out,  carries 

each   stroke  of  the  piston.     Althouffli  the  sim-  "■'••   't   the   plunger,   thus   tilting  the  cylinders 

plicity   of   Aeir   mechanism,   together   with    the  backward    and    forward.     These    cylinders    are 

cheapness  of  their  first  cost  and  the  certainty  <=»"«!  'compensating  cylinders."    When  the  cn- 

of  their  action,  placed  them  at  the  head  of  all  f""  "'e   used    for  pumping  water,   they   are 

the  machines  of  their  class,   when  considered  ""ed  with  water,  and  when  used  for  pumping 

from  a  mechanical  standpoint,  the  loss  of  econ-  o'l.  they  are  filled   with   oil.     The  pressure   on 

omy  in  the  use  of  steam  continued  to  militate  their  rams  is  produced  by  connectmg  the  cylm- 

against  their  general  use  for  large  waterworks  ders   through    their   hollow   trunnions   with   an 

purposes.      Their    light    weight    prevented    the  accumulator,   carrying  a   ram   which   moves   up 

cutting  off  of  the  steam   in   the  steam  cylinder  and  down  as  the  rams  of  the  cylinder  move  in 

■o  as  to  complete  the  stroke  of  the  pump  piston  and  out-    This  accumulator  is  of  the  differential 

by  the  aid  of  the  expansive  energy  of  the  Steam  type,  the  small  lower  cylinder  of  which  is  filled 

thus  cut  off.     Therefore  the  steam  applied  to  with  water  or  oil,   in  which  the  ram  moves, 

move  the  pistons  had  to  be  applied  in  sufficient  while  the  larger  upper  cylinder  is  filled  with 

quantity  and  pressure  to  overcome  the  weight  air.     On  the  top  of  the  accumulator- ram  is  • 

of  the  water  column  and   its  friction  through  lar^e  piston-head  which  fits  closely  in  the  air 

the   pump   and   connections,   at   the  very   begin-  cylinder.      Therefore,    the   pressure    per   square 

ning    of    the    stroke,    and    maintained    without  inch    on   the   accumulator-ram   is   equal    to   the 

diminution    throughout    the    stroke,    up    to    its  pressure  of  the  air  in  the  air  cylinder  per  square 

termination,  since  a  falling  off  in  either  volume  mch   multiplied    by   the   difference   between   the 

or  pressure  during  any  part  of  the  stroke  would  area  of  the  air  piston  and  that  of  tne  accumu- 

have  stopped  the  action  of  the  pump  instantly,  lator-ram.      It    is   a   matter   of  jalculation    and 

This  defect,  however,  was  completely  eliminated  construction,  which  vanes  according  to  the  par- 

by  applying  to  them  the  principle  of  multiple  tkiular  service  for  which  a  pumping  engine  is 

expansion  in  the  use  of  steam  in  compound  con-  designed:  while  the  pressure  m  the  air  cylinder 

densing  steam  engines.    Another  steam  cylinder  is  controlled  by  the  pressure  in  Uie  main  deiiverv 

was  added  to  the  end  of  the  one  already  in  use.  pipe  with  which  the  air  chamber  is  connected, 

and  placed  In  a  direct  line  with   it  so  that  the  The  effect  of  this  attachment  on  the  successful 

higfi  pressure  steam  admitted  to  the  first  and  operation  of  high   duty  pumping  engines  may 

smaller  cylinder  after  moving  its  piston  was  ex-  be  briefly  described  as  follows:  At  the  begin- 

hausted  behind  the  piston  of  the  large  cylinder  ning  of  the  outward  stroke  of  the  pump  plunger- 

npon   its   return   stroke.     Still   further   economy  rod.    the   compensating   cylinders   point    toward 

was  produced   In  the  larger  compound  engines  the  outer  end  of  the  pump,  with  their  rams  al 

by  usbg  a  condenser  to  create  a  vacuum  in  the  an  acute  angle  with  the  plunger-rod,  and  push- 
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iiiK  against  its  advance  under  the  full  pressure  this  type  was  invented  by  M.  Le  Demour,  who 
of  the  accumulator  load.  As  the  plunger-rod  sent  a  description  of  it  to  the  Academie  Fran- 
advances  outward,  the  angle  between  itself  and  caise  in  173a.  It  consisted  of  a  straight  tube 
the  ram  is  increased.  The  rams  recede  into  attached  in  an  inclined  position  to  a  vertical 
their  cylinders,  and  their  pressure  against  the  axis,  around  which  it  was  whirled  by  a  crank- 
rod  is  decreased  until  the  pump  plunger-rod  has  handle.  Later  forms  were  constructed  by  tubes 
reached  the  halfway  point  of  its  stroke,  when  joined  in  the  form  of  a  T,  the  vertical  tube  of 
the  rams  will  be  at  rieht  angles  to  it  —  a  posi'  which  was  placed  in  the  water.  The  lower  end 
tion  in  which  they  neither  retard  nor  advance  its  perforated  to  admit  the  water,  and  fitted  with 
movement.  As  the  pump  plunger  rod  continues  a  valve  to  retain  the  water  in  the  vertical  tub« 
on  its  outward  stroke,  the  angle  between  itself  when  the  pump  was  not  in  operation,  was 
'  ai:d  the  rams  is  again  decreased,  but  now  the  placed  under  (he  surface  of  the  water  and  sup- 
rams  pointing  in  the  opposite  direction,  emerge  ported  upon  a  pivot.  The  ends  of  the  hori- 
trom  their  cylinders,  and  exert  their  power  to  lontal  discliarge  tube  were  bent  down  into  a 
push  the  plunger  outward  to  the  termination  of  circular  trough  over  which  they  were  revolved. 
Its  outward  stroke.  It  is  obvious  that  similar  When  the  machine  was  revolved  rapidly  the 
conditions  obtain  during  the  return  stroke  of  the  centrifugal  force  which  discharged  the  water 
plunger,  the  etTect  of  the  action  being  to  store  in  the  horizontal  tube  was  communicated  to  the 
up  power  at  the  beginninR  of  the  stroke,  either  water  in  the  vertical,  which  was  also  drawn 
forwards  or  backwards,  of  the  pump  plunger,  out,  but  in  the  meantime  refilled  by  the  at- 
when  the  steam  is  under  its  greatest  pressure,  niospheric  pressure.  When  it  is  required  to 
and  to  relieve  it  at  the  end  of  the  stroke,  when  lift  large  quantities  of  water  to  a  low  elevation, 
the  pressure  in  the  steam  cylinder  has  fallen  centrifugal  pumps  may  be  used  with  greater  eflv- 
away  to  its  lowest  point,  that  is,  below  the  ciency  than  reciprocating  pumps,  the  efficiency 
amount  necessary  to  move  the  plunger  against  of  which  diminishes  with  the  lift.  A  pump  of 
the  pressure  of  the   water  column.  this  kind  constructed  in   Massachusetts  in  18181 

The  Worthington  pumps  are  all  of  the  hori-  was  equipped  with  four  blades  set  at  right  angles 
lontal  type,  and  with  this  attachment  and  the  like  those  of  a  fan  blower,  and  was  used  prac- 
life  of  multiple  expansion  steam  engines,  oper-  tically  for  many  years.  An  improved  form  wal 
ate  with  absolute  freedom  from  the  noise  and  exhibited  by  Appold  in  England,  in  1851,  which 
shock  so  characteristic  of  the  crank  and  fly-  embodied  all  of  the  principal  features  employed 
wheel  machines.  Somewhat  of  an  idea  of  the  in  the  best  pumps  constructed  since  that  lime, 
difference  between  the  first  duplex  Worthington  It  is  stated  that  Appold's  pump  raised  oontinu- 
pumping  engines  and  those  of  their  latest  con-  ously  a  quantity  of  water  equal  to  1,400  times 
struction  may  be  obtained  by  .comparing  that  its  own  capacity  per  minute.  The  ■whirlpool 
of  the  Qiarlestown,  Mass.,  waterworks,  with  its  chamber,"  designed  to  utiliie  the  energy  de- 
capacity  of  5,000,000  gallons  per  day,  with  the  veloped  by  the  whirling  water  which  in  most 
in<:tallation  at  the  Baltimore,  Md.,  waterworks  pumps  of  this  type  is  lost  as  eddies  in  the  dis- 
high  service  pumping  station,  which  delivers  charge  pipe,  was  suggested  by  Thomson  (Eng.), 
18.000.000  gallons  per  day.  The  former  gave  a  and  consisted  of  a  chamber  somewhat  larger 
duty  of  ?o,OQO,Ooo  foot-pounds,  while  the  duty  than  the  pump,  in  which  the  water  discharged 
of  the  latter  exceeded  t40,000,ooo  foot-pounds  by  the  pump  disk,  with  considerable  velocity, 
per  thousand  pounds  of  dry  steam,  was  allowed  to  rotate  and  impart  its  energy  as 

The  term  "duty*  represents  the  work  done  an  auxiliary  aid  to  the  driving  power.    A  pump 

by   a   steam   pumping  engine  expressed   in  mil-  constructed   by   him    for   drainage   purposes,   in 

lions  of  pounds  of  water  lifted  to  the  height  the   Barbados,   was  equipped  with  a  whirlpool 

of  one  foot  by  the  consumption  of  loO  pounds  chamber   32   feet   in   diameter,   around    a   pump 

of    coal,    1,000    pounds    of    dry    steam,    or    by  disk  16  feet  in  diameter.     Others  of  large  size 

1,000,000  British  thermal  units   (B.  T.  U.).     On  were  constructed  by  Easton  and  Anderson,  for 

account  of  the  variable  quality  of  coal,  the  two  the  North   Sea   Canal,   in  Holland,   which   were 

last  named  constants  give  the  more  correct  re-  capable    of    delivering   670    tons   of   water    per 

suits,  and  are  the  values  now  employed  in  dc-  minute  to  a  height  01  S  feet ;  while  the  Gwynne 

termining  the  comparative  efficiencies  of  pump-  pumps  employed  to  drain  the  Ferrarese  marshes 

ing  engines,  which  range  from  20.6  per  cent  for  in   Italy,   at  the  junction   of  the   Po  di   Volaiio 

the  high-duty  engines,  to  about  0.13  per  cent  for  and  the  minor  rivers  of  lower  Lombardy,  ar« 

jet  pumps.    During  the  last  one  hundred  years,  capable  of  a  combined  delivery  of  afloo  tons  of 

the   development   of  pumping  engines   has    in-  water  per  minute. 

creased  their  duty   from  about  .s.000,000  foot-         A  large  variety  of  "rotary  pumps,"  although 

pounds  for  the  Newcomen  atmospheric  engines,  not  involving  the  principle  of  centrifugal  action, 

(o   over    170,000,000   foot-pounds   for   the   crank  but    highly    efficient   as    *low    lift»    pumps,   are 

and  fly-wheel,  or  duplex  triple  expansion  pump-  represented    by    the    turbine    pumps,    and    the 

ing  engines  of  the  latest  construction.  screw  pumps.    One  of  the  last  named  type  was 

The  ■centrifugal  pump*  is  the  best  known  constructed  at  Milwaukee  to  flush  the  sewage- 
representative  of  the  •impeller"  type.  It  em-  polluted  waters  of  the  Milwaukee  River,  in 
bodies  the  principle  — that  a  body  revolving  l88g.  It  has  a  screw  wheel  13  f«et  in  diameter, 
around  a  centre  tends  to  move  away  from  it  which,  revolving  at  a  tate  of  60  revolutions  per 
with  a  force  proportional  10  its  velocity ;  thus  minute,  delivers  550,000,000  gallons  of  water  a 
the  rim  of  a  revolving  wheel  imparls  a  portion  day  on  a  lift  of  4  feet.  This  water  is  forced 
of  its  velocity  to  any  substance  adhering  to  it.  through  a  brick-lined  tunnel  12  feet  in  diameter, 
and  throws  it  off  when  the  force  of  the  velocity  and  2,500  feet  long. 

thus  imparled  exceeds   the  force  of  adhesion,  'Impulse  pumps*  operated  by  the  impact  of 

as  the  mud  thrown  ofT  by  the  wheels  of  a  car-  air  compressed  by  a  falling  column  of  water  or 

riage,  or  the  water  from  a   mop  or  towel,  rap-  other  mean.s,  or  by  the  force  of  a  moving  col- 

idly  revolved  by  the  hand.     The  first  pump  of  umn  of  water  suddenly  arrested,  are  represented 
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bj  nnmerous  machines,  of  which  the  Shone 
elector  pump,  employed  to  lift  sewage,  is  the 
h«st  example  of  the  first,  and  the  hydraulic  ram, 
of  the  second.  In  the  ejector,  the  compressed 
air  rushes  in  from  the  air  compressor  at  the 
central  station  and  displaces  the  sewage  in  the 
receiving  chamber,  the  falling  sewage  auto- 
matically shutting  otT  the  air  supply  when  tie 
chamber  is  empty. 


Hydrai 


The  hydraulic  ram,  first  designed  by  White- 
hurst,  a  watchmaker  of  Derby.  England,  in 
1773,  and  subsequently  perfected  by  Montgol- 
fier,  the  famous  French  balloonist,  in  1796,  con- 
sists of  a  supply  pipe  (a)  ;  an  air-chamber  (b) 
attached  to  the  upper  side  of  the  pipe  (a),  and 
fitted  with  a  valve  (c)  at  the  pipe  opening;  a 
valve  (d)  at  the  end  of  the  supply  pipe,  and 
a  vertical  pipe  (f),  connected  to  the  air-cham- 
ber, through  which  the  water  is  raised  to  the 
desired  elevation.  The  device  operates  as  fol- 
lows :  The  valve  (d)  is  made  iust  heavy 
enough  to  descend  and  open  the  lower  end  of 
the  pipe  (0)  when  the  water  filling  the  pipe  is 
at  rest.  Now  assupie  that  this  valve  is  open, 
allowing  the  water  in  (a)  to  run  out.  This 
water  gradually  acquires  additional  momentum, 
which  finally  carries  the  valve  tip  a^inst  its 
seat  and  closes  the  outlet.  The  water  m  (o)  is 
thus  brought  to  a  slate  of  rest  and  a  part  of  it 
enters  the  air-chamber  (6)  through  the  valve 
(f).  But,  the  instant  the  water  in  (a)  is 
brought  to  a  state  of  rest,  the  valve  (d)  de- 
scends, opens  the  outlet,  allows  the  water  to  run 
out,  and  is  again  closed  by  the  increasing  pres- 
sure, bringing  the  water  to  rest  and  forcing 
1  the  air-chamber,  thence 
,  ,  to  the  point  of  di" 
e  valve  (c)  prevents  the 
of  the  water  from  the  air-chamber  to  the  pipe 
(a),  Thi's  device  is  of  simple  construction,  may 
be  adapted  to  numerous  locations  in  every 
country,  and  will  operate  automatically  and  con- 
tinuously, without  any  attention  whatever,  so 
long  as  the  surface  of  the  water  at  the  source 
of  supply  is  kept  at  the  same  elevation,  so  as  to 
insure  a  uniform  pressure  against  the  valve 
(d).  When  the  perpendicular  distance  from  the 
sniifcc  of  supply  to  the  valve  (d)  is  iimall,  and 
the  water  is  required  to  be  raised  to  a  com- 
paratively great  height,  pipe  (a)  must  be  made 
of  sufficient  length  to  prevent  the  water  from 
being  forced  back  into  the  source  of  supply 
when  the  valve  (d)  closes.  It  is  also  neces- 
sary to  maintain  the  supply  of  air  in  the  air- 
chamber,  which  in  time,  under  the  great  pres- 
sure, becomes  depleted  by  being  incorporated 
with  the  water.  In  small  rams  a  sufficient 
amount  of  air  enters  through  the  valve  (rf). 
but  in.  rams  of  considerable  size  a  small  "snift- 
ing  valve,'  attached  to  another  chamber  imme- 
diately below  the  air-chamber,  aiilomatically 
supplies  the  additional  air  whenever  it  is  neccs- 

Bibliogral'hy.—'Por   furtlier   information   con- 


suh:     Barr.  'Hydraulic  Machinery*  (NewYodc 

1897)  ;  Ewbank,  'Hydraulic  and  Other  Ma- 
chines' (New  York  1876)  ;  Hood,  'Water- 
Supply  and  Irrigation  Papers'  (United  States 
Geological  Survey,  No.   14,  Washington,  D,  C, 

1898)  ;  Turneaure,  'Water  Supply'  ;  The  'Sci- 
entific American  Supplements'  and  the  various 
engineering  magazines  and  periodicals.  Also 
see  articles  under  Air  Pump:  Air  Coupressors; 
Fire  Ekgines  ;  Steam  Engines  ;  Turbine; 
Tunnel;  Water  Motors;  Water  Wheels; 
Waterworks, 


Pumps,  Compressed  Air.  During  recent 
years  much  progress  has  been  made  in  the  art 
of  pumping  water  by  compressed  air.  At  first 
all  systems  of  lifting  water  or  liquids  hy  means 
of  compressed  air  were  deemed  extravagant, 
but  the  development  of  various  systems  has 
been  such  that  water  may  be  pumped  with 
marked  economy  and  rapidity  by  compressed 
air. 

Plunger  Pump.— The  direct-acting  piston 
plunger  pump,  of  simple  or  duplex  type,  is 
operated  with  little  economy  in  steam  coiuump^ 
tion.  Ii  is  one  of  the  most  uneconomical  de- 
vices known.  One  hundred  and  fifty  pounds  of 
steam  per  horse-power  per  hour  is  about  a  fair 
figure  to  take  for  this  machine.  Experiments, 
have  shown  that  under  average  conditions  hard- 
ly 50  per  cent  of  the  indicated  horse-power  of 
(lie  driving  cylinder  ii  utilized  in  the  pump  cyl- 
inder, the  rest  being  absorbed  partly  by  the 
engine  as  machine  friction  and  particularly  by 
the  friction  of  the  water  in  passage  through 
valves  and  chambers. 

The  plunger  pump  consists  essentially  at 
two  parts,  an  air  end  and  a  water  end.  The 
working  fluid,  which  must  either  be  steam  or 
compressed  air,  operates  a  piston  which  trans- 
mits its  energy  through  the  piston  rod  which, 
in  turn,  causes  the  pump  plunger  to  reciprocate 
and  thereby  pump  water.  A  simple  and  effi- 
cient method  for  pumping  by  air  in  the  plunger 
system  is  known  as  the  "return  pipe"  or  "closed 
circuit"  system.  In  this  the  same  air  is  used 
over  and  over  again,  the  eshaust  from  the 
pun:pB  being  piped  back  to  the  compressor  un- 
der a  limited  back  pressure.  In  this  case  the 
compressed  air  is  a  transmitter  of  power  just 
as  a  belt  or  transmission  rope,  but  the  air  never 
wears  out,  may  be  carried  to  any  distance  and 
at   any   ancle,   has    little    inherent   friction,   and 

¥>ssesses  the  highest  efficiency  in  transmission, 
he  system  ehminates  all  trouble  from  freezing 
since  the  air  is  used  repeatedly  and  moisture 
once  removed  cannot  be  returned.  While  it 
requires  two  pipe  lines  instead  of  one,  the  pipe 
cost  is  frequently  less  because  of  the  smaller 
pipe  T-he  permitted.  The  pump  cylinders  will 
be  -mailer  because  of  the  higher  mean  effective 
pressure,  and  the  losses  in  clearance,  often 
enor  aus,  are  entirely  eliminated.  The  great 
economy  in  this  system  is  secured  in  compres- 
sion, since  the  scheme  Is  based  upon  the  well- 
known  fact  that  the  greatest  losses  in  compres- 
sion are  thermodynamic,  which  losses  are 
exagcerated  at  the  lower  pressures.  For  exam- 
ple, 13.42  horse-power  will  compress  100  cubic 
feet  of  free  air  to  60  pounds  pressure,  starting 
i-"-.  atmospheric.  This  same  energy  will  com- 
press 100  cubic  feet  of  free  air  to  350  poandh 
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when  beginning  compression  at  Co  pounds,  giv-  controlling  the  admission  and  discharge  of  watet 
ing  on  the  return  pipe  system  290  pounds  avail-  and  air.  In  operation  the  pump  is  completely 
able  pressure  with  60  pounds  back  pressure.  A  submerged  and  one  cylinder  fills  by  gravity 
reheater  on  the  pump  will  secure  additional  while  air  is  forcing  out  the  water  from  the 
economy.  Losses  through  leakage  and  trans-  other.  When  this  cylinder  is  empty,  the  air  is 
mission  are  supplied  by  a  small  "booster'  com-  automatically  released,  water  enters  and  com- 
pressor, pressed  air  is  applied  to  empty  the  other  cylin- 

Another  method  of  securing  high  economy  der.  The  discharge  water  flows  continuously. 
is  to  employ  compound  or  triple  pumps,  reheat-  The  Halsey  system  employs  a  single  lank 
ing  the  air  after  each  expansion.  This  may  and  must  be  submerged  to  insure  good  opera- 
reduce  the  air  consumption  to  J4  or  ^  its  tion.  The  tank  fills  by  gravity,  and  as  the  water 
value  in  the  simple  pump  of  the  same  capacity,  enters  it  causes  the  float  to  rise,  which,  when 
In  some  cases  this  same  result  may  be  secured  near  the  top  of  the  tank,  drops  a  valve  and 
by  the  use  of  three  puinps  in  series,  reheaters  permits  the  influx  of  compressed  air  to  dis- 
being  used  as  before  after  each  expansion  and  charge  the  water.  The  flow  of  water  is  inter- 
the  exhaust  from  one  pump  being  supplied  to  mittent.  Neither  the  Latta-Martin  nor  the  Hal- 
the  next,  with  a  larger  air  cylinder.  sey    system    uses    compressed    air   expansively, 

Displacement     Pumps. —  The       displacement  and  as  a  result  there  is  considerable  energy  lost. 

pump    is   almost   the   essence    of  pumping   sim-  The   "retum-air*   system  overcomes  the  dif- 

plicity  and,  if  its  first  promises  were  borne  out,  iiculty  of  not  employing  air  expansively  and  in  it 

It  would  be  a  most  powerful  factor  in  pumping  no  floats  and  no  air  valves,  outside  the  engine 

problems.     As  it  is,  within  its  recognized  field,  room,   are  employed   and  the   same  air  is   used 

it  has  shown  a  fitness   which  qualifies  it  espe-  over  and  over  aRain,  thus  eliminating  the  eflfecl 

cially  for  the  work.     In  brief,  it  consists  of  two  of   clearance.     This   system   employs   two   tanks 

barrets   or  cylinders   which    are   filled   and   dis-  and   its   operation   consists    in   brief   of   turning 

chareed  alternately  —  the  charge  in   each  cylin-  air   out    of    one   tank   and    forcing   it    into   the 

der   tieing   directly   discharged   or   displaced   by  other,  and  in  so  doing  will  draw  water  into  the 

the  admission  of  the   required  volume  of  com-  former    and    force    it    out    of    the   latter.      The 

pressed  air  through  a  valve  automatically  con-  charge  of  air  in  the  system  is  so  adjusted  that 

trolled.  when  one  tank  is  empty  the  other  is  full,  and 

The  fundamental  requirement  is  a  complete  at  that  moment  the  switch  will  be  automatically 

submergence  of  three  to  six  feet.    The  cylinders  thrown,    reversing  the   pipe   action   and   thereby 

are  filled  at  no  expense  of  power  and  discharged  reversing  the  action  of  the  tanks.     Of  all  sys- 

with  a  minimum  of  friction  losses.     Dirt,  sand,  tems   of   pumping,   the   Harris   is   certainly    the 

or   grit    will    not   interfere   with    its   operation,  tnost   economical   and   efficient.      Using   the    air 

Such  a  pump  starts  and  stops  automatically  and  expansively,    all    the    inherent    energy    of   eom- 

tises  air  exactly  in  proportion  to  the  amount  pressed  air  is  used,   and  no  mechanism  being 

of    water    discharged.      It    will    run    for   weeks  submerged,   there   is  no   chance   for  the   system 

without    attention    and    requires    practically    no  to    become    inoperative    due    to   breakage    or   a 

repairs.     Standard  sizes  have  capacities  up  to  demand  for  repairs.     This  system  may  be  etn- 

i.SW*  gallons  per  minute.  ployed  for  pumping  mixtures  of  sand  and  water. 

The   height   to   which   these   pumps   will   lift  and  operates  with  a  marked  degree  of  economy 

water  is  limited  only  by  the  air  pressure  used,  and  reliability. 

and  by  an  arrangement  of  several  pumps  in  power  Driven  Pumps. —  The  greatest  advan- 
series  almost  any  height  may  be  attained  with  tage  in  the  use  of  the  power  driven  pump,  when 
Trdinary  moderate  air  pressures.  In  mine  work  the  air  is  the  driving  fluid,  lies  in  the  fact 
the  displacement  pump  is  especially  useful  in  that  it  permits  the  expansive  use  of  the  corn- 
handling  accumulated  water  in  sumps,  dips,  en-  pressed  air,  resulting  in  a  considerable  saving 
tries,  etc.  It  is  also  peculiarly  effective  in  and  economy.  Power  pumps  consist  essentially 
itibways  and  tunnels,  in  automatically  discharg-  of  expansive  air  engines,  which  may  be  either 
Ing  the  seepage  or  leakage  water  which  accu-  direct  connected,  belted  or  geared  to  some  fom 
mulates.  It  may  also  serve  in  the  basement  of  of  duplex  or  triplex  plunger  rump,  <.:  '.&  the 
factories  and  warehouses  which  are  subject  to  simple,  compound  or  turbine  tj  i.?s  of  centrifugal 
occasional  inundations  by  floods  or  high  water,  pump  in  its  various  forms.  Compressed  air  is 
Tlie  same  apparatus,  but  in  slightly  modified  supplied  to  the  air  engine  from  some  distant  air 
form,  is  employed  for  elevating  acids  and  heavy  compressor  and  this  air  engine,  when  specially 
chemical  solutions  or  for  pumping  marl,  paints  designed  for  Ihe  use  of  air  involving  considers- 
and  other  semi-fluids.  In  this  case  the  air  valve  tions  of  air  valves  and  low  clearance,  operates 
is  so  located  that  it  is  not  affected  by  contact  with  efficiency  and  economy._  Where  the  mag- 
with  the  liquid  or  by  the  corrosive  fumes  aris-  nitude  of  Ihe  operation  justifies  it,  the  use_  of 
ing  therefrom.  The  capacity  of  the  displace-  the  "return  pipe'  system  with  expansive  engines 
ment  pump  is  determined  by  the  siie  of  the  will,  in  connection  with  reheaters,  secure  the 
cylinders   or   chambers   and   the   volume   of  air  very  highest  efficiency. 

available.    Employing  air  at  ordinary  pressure  Air  Lift. —  Opinions  differ  as  to  the  theory 

from   a   common    sinifle   stage   air   compressor  of  the  air  lift.    A  common  air  lift  is  one  where 

with  a  lift  not  exceeding  250  feet,  the  efficiency  we  have  a   driven   well   in   which   the  water  js 

of  the   displacement   pump   is   higher   than   that  approximately   near   the   surface.     We   place   in 

of  the  usual  direct-acting  plunger  pump  under  this  well  a  large  pipe  for  the  discharge  of  the 

the  same  conditions  of  lift  and  pressure.    There  water.     This  is  known  as  the  "eduction  pipe." 

are  three  distinct  types  of  these  pumps  known  This  pipe  does  not   touch   the  bottom  of  the 

as   the    Latta-Martm,    Halsey,    and    Harris    or  well,  but  is  lifted  above  it  so  as  to  admit  freely 

■retiim-air.»  the   water  through  its   lower  end.     Alongside 

The     Latta-Martin     system     employs     two  this  nioe.  either  on  the  outside  or  within,  is  a 

tanks,  side  by  side,  with  a  valve  arrangement  second  but  smaller  pipe,  properly  proportioned 
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end  inKnded  to  convey  compressed  air  to  a  as  soon  as  this  pressure  overcomes  that  of  the 

point  near  the   bottom   of  the  eduction   pipe  water,  the  conditions  are  reversed  and  another 

The  air  pipe  is  connected  with  an  air  receiver  'chunk*   of   compressed  air  is   discharged  into 

'on  the  surface,  which  is  in  or  near  the  engine  the  pipe,  shutting  oH  the  water  for  an  instanL 

room  in  which  free  air  is  compressed.     Before  This   process   is   continuous   and  as  regular   at 

turning  on   the  air  the   conditions   in  the   well  the  movement  of  a  pendulum, 
show   water   at  the   same  level  on  the   outside  As  these  "chunks"  of  air  approach  the  suT- 

and   inside  of   the  eduction  pipe.     At  the  first  face,   they   are   gradually   enlarged,   because   of 

operation   we  must  have  sufhcient  air  pressure  the   reduced   load   upon   them,   and   it   is   likely 

to  discharge  the  column  of  water  which  stands  that   before  they   reach  the   surface  there  is   a 

in  the  eduction  pipe.     This  goes  out  en  masse,  general    breaking    up    of    the   pision-like    layer 

after  which  the  pump  resumes   a  normal   con-  condition.   The  Pohi6  system  ot  air  lift  is  prob- 

dition,   the    air    pressure    being    lowered    and  ably   the   best    known.      Sand,    i^rit    and   small 

standing  at  a  point  corresponding  with  the  nor-  stones  are  no  obstacles  in  the  satisfactorj'  oper- 

mal  conditions  in  the  well.    This  is  determined  ation  of  this  system.    As  a  matter  of  fact,  in 

by  the  volume  of  water  which  a  well  will  yield  many  instances,  the  capacities  of  the  wells  have 

in   a   certain  time  and  the   elevation  to  which  been   increased   by   opening   up  the   well   more 

the  water  is  discharged.    It  was  Arst  supposed  thoroughly,  by  removing  sand.    Water  pumped 

that  in  all  air  lift  cases  the  water  was  discharged  by  this  system  is  purified,  dup  to  aeration.    The 

.bccaUM   of   the   aeration   of   the   water   in   the  system,  is    not    hmited    as   to   the    quantity    of 


eduction  pipe  due  to  the  intimate  commingling  water  that  can   be  handled.     This  will   depend 

of  air  and   water.     Bubbles  of  air  rising  in  a  upon   the  capacity  of   the  wells  to  furnish  the 

water  column  not  only  have  a  tendency  to  carry  water.     The  height  of  the  lift  is  unlimited,  as 

particles  of  water  with  the  air,  but  the  column  well  as  the  submergence. 
IS   made   lighter,   and,   with    a   submergence   or  Edw.\bq  F.  Schaefer,  M.M.E., 

weight  of  water  on  the  outside  of  the  eduction  IngtrsoU'Rand  Company,  New  Tort. 

pipe  there  would   naturally   be   a   constant  dis- 
charge of  air  and  water.    This  is  known  as  the  «.  ,  ,      —  .    ., 
VriztW  system;  and  where  the  lifts  are  moder-          "".  a  play  upon  words  alike  or  similar  as 

ate,  that  is,  where  the  water  in  the  well  reaches  Jo  sound,  but  different  as  to  sense.     The  pun 

a  point  near  the  surface,  it  is  very  I'ltely  that  ".as  been  familiar  to  all  literatures,  and  in  an- 

the  discharge  is  due  to  simple  aeration.  S?"*  """^s  was  used  even  tn  senous  context 

Most  air  lift  proposirions  are  deep  well  cases,  TJ's  ^as  true  also  m  England  of  the  jrth  and 

that  is,  the  water  is  lifted  a   distance  greater  i?'"  centuries.    Puns  are  met  with  in  the  tra^e- 

than  33    feet.     Aeration   will   not   expel   such  dies  of  Shakespeare ;  in  the  works  of  the  quaint 

water,  so  the  idea  of  piston-like  layers  of  air  £""«■":  m  the  discourses  of  Bishop  And  re  wes. 

and  water  Is   developed.     The  economy  of  the  J"*   divines   of   colonial  America   did  not   lack 

air   lift   system   is   in   direct   proportion   to   the  to""  tj^ni,    Mathcy  Bvles  won  hia  reputabon  for 

capacity  of  ihe  well  to  form  these  piston-like  wit  chiefly  throufih  the  appositeness  and  felioty 

layeiB,  and  the  reason  why  they  are  formed  is  <>*  "'?  P""*- .  """*■  "^'"t,  *  sturdy  loyalist,  he 

that  after  the  first  discharge,  there  is  kept  up  a  *as.  *°^  »   time   kept   under   surveillance   by   a 

.ConstiiU.  straggle  between   the  air  under  pres-  sentinel   whom  he  called  his  "observe-a-Tory.' 

■sure  and  the  head  of  water  on  Ihe  outside  of  A  parishioner  called  upon  him,  and  Byles.  not- 

the  pipe,  each  one  seeking  to  enter  the  lower  «"K.  ^is  uce rated  jaw.  sent  him  to  Copley,  the 

end  o.  th«  eduction  pipe  artJst,  to  have  his  tooth  drawn.    .Among  famous 

When  the  air  pressure  is  greater  than  that  English   ouosters   may  be   cited    Sydney   Smith, 

due  to  the  head  of  water,  a  certain  volume  of  L?mb.  Theoilore  Hook,  \\jlberf orce  and,  above 

compr..Bsed  air  is  admitted  into  the  eduction  a".  "Tom"   Hood,  most  inveterate  and  happy 

pipe.  The  water  is  at  that  time  moving  rapidly.  ^^  }*•<  coterie,  who  even  remarked  of  a  certain 

that  is,  Us  momentum  has  been  established.  The  ""<■"**''<"/'■"  he  appeared  anjdous  to  *win  a 

air  takes  up  this  velocity  and  goes  upward  with  I'.vely  Hood,"     The  pun  has  frequently  been  de- 

the  water.     If  a  sufficient  quantity  of  air  has  p^led  as  an  unworthy  form  of  wit    John  Donne 

been  admitted  in  proportion  to  the  diameter  of  '»  reported-  to  have_said  that  "He  who  would 

pipe,   and   if   there   is   a    sufficient   pressure   in  make  a  pun  would  pick  a  pocket' ;_  and  Holmes, 

this  pi[*  to  prevent  the  free  discharge  of  the  '"  f^^   fAutocr.it.>  after  denounangverbicide, 

■if,   h  ;a-  teadily   seen   how  this  bubble  of  air  pves   a  pyrotechnic   display   of   excellent   puns, 

ipreadt.  itself  across  the   diameter  of  the  pipe  "  ■*  t^ue.  however,  that  the  pun  has  found  a<f- 

in  a  pt«on-like  condition.  The  reason  why  this  ^.^^*f?  '"  d'^-'nes,  philosophers,  statesmen  and 

III  a  iiiDLuii  iini  vu.iui.  J  hterati.     Manv  puns  convey  a  weight  of  mean- 

piston  is  not  elongated  and  continuous  .s  that  ;      ^^^^  could  hardly  be  secured  by  sentences 

the    free  discharge  of  the   air.   aided   by  the  of  paraphrase 
velocit/  with  which  evenflhirg  in  the  eduction 

pipe  it  moving,  causes  a  fall  in  the  air  pressure  „       ,  ...  „ 

just  sufficient  to  allow  the  water  head  to  press  Punch,  a  well-known  English  comic  weekly, 

the  water  into  the  air  space,  or  the  open  end  tne    most   famous   journal   of   the   kind.      The 

of  the  eduction  pipe.     In  other  words,  as  the  success    of    Philipon  s    Pans    'Chanvan'    in- 

".'  '    .  „ J.  ,r:it,n.,  inu,.,-   ,h.  ^=,.r  np-.  duced  a  staff  of  several  Enghshmen  — some,  as 

air  P"s?^re  is  slightly  lower   the  water  pres-  p^^  ,„    j       ,j    Thackerav.  and  John  Leech, 

sure,  which  was  neary  eq^a  to  the  air  pressure  gj^ce  famous- to  organiw  for  the  publication 

becomes  a  little  greater  and  the  piston -like  layer  ^^  ^  (London  Charivari.'  of  which  whole  pages 

of  water  enters  the  pipe,   shutting  off  the  air.  ^f  ^^^^  j,^^  ^een  set  up.  when  the  scheme  col- 

This   *chunk»  of  water  nses  in  the  eduction  lapsed.    This  undertaking  had,  however,  some 

pipe  with  velocity  equal  to  that  of  the  air,  and  indirect   influence  on   the   subsequent   'Punch.* 

as  it  has  plugged  off  the  air  nozzle,  there  is  a  The  idea  of  'Punch'  appears  to  have  been  due 

momentary  rest,  during  which  the  air  has  a  triginally  to  Ebenerer  Landells.  a  Northumbrian 

diance  to  accumulate  greater  pressure,  and  just  wood  engraver  and  draughtsman,  and  to  have 
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PUNCH  — PUNDIT 


been  developed  by  Henry  Maybew,  a  brilliant 
humorist  of  the  time.  'Mr,  Punch"  was  the  tra- 
ditional jester  of  the  puppet-show  transformed 
into  *the  laughing  philosopher  and  man  of  let- 
ters; Ihe  essence  of  all  wil,  the  concentration  of 
all  wisdom."  As  finally  agreed,  Mayhew,  Mark 
Lemon,  and  Stirling  Coyne  were  to  be  co-editors, 
Landeiis  was  to  find  drawings  and  engraving, 
and  Douglas  Jerrald  and  Gilbert^  Beckett  were 
to  be  among  the  outside  contributors.  The  first 
number  appeared  on  \^  July  1S41.  In  two  days 
two  editions,  each  of  5,000  copies,  were  sold  ouL 
After  some  early  vicissitudes,  'Punch*  became 
an  English  institution.  A  list  of  its  writers  and 
artists  includes  many  famous  names  besides  the 
jovial  Lemon  and  Ihe  caustic  Jerrold;  Thack- 
eray, "Tom"  Hood,  Charles  Lever,  "Tom"  Tay- 
lor, Cuthbert  Bede,  Horace  Smith,  Shirley 
Brooks,  P.  C.  Burnand,  Artemas  Ward,  G.  A. 
Sala,  H.  W.  Lucy;  John  Leech,  H.  K.  Browne 
("Phiz"),  Sir  John  Tenniel,  George  Du  Maurier, 
Stacy  Marks,  Sir  John  Millais,  Linley  Sam- 
bourne,  and  others.  The  editors  have  been : 
Mark  Lemon,  i84i-?o;  Shirley  Brooks  1870-4; 
"Tom"  Taylor,  1874-80;  Sir  F.  C.  Burnand. 
i88o-igo6;  and  Owen  Seaman,  1906—.  'Punch* 
has  done  much  to  laugh  out  of  court 
various  shams,  fads,  affectations,  and  forms  of 
ostentation.  In  British  ^litics  it  has  remained 
wholly  free  from  party  bias.  The  present  appli- 
cation of  the  word  "cartoon"  originated  with 
'Punch,*  the  occasion  being  the  first  great  exhi- 
bition of  cartoons  for  the  Houses  of  Parlia- 
ment (July  1843),  when  Mr.  Punch  appeared 
with  a  rivaJ  series  of  sarcastic  designs.  'Punch* 
has  sometimes  been  unfairly  attacked  for  its 
insularity.  Consult ;  Spielmann,  'The  History 
of  •Punch"'  (1895);  'An  Evening  with 
Punch*  (189s),  selections  from  the  first  50 
years;  A.  W.  a  Beckett,  'The  a  Beckctts  of 
Punch*    (1903). 

Punch,  a  beverage,  commonly  composed 
of  wine  or  spirits,  water,  lemon  juice,  and  sugar, 
with  occasionally  an  addition  of  some  spice,  as 
nutmeg  or  cinnamon.  These  are  usually  mixed 
in  the  requisite  proportions  in  a  large  bowl  made 
for  the  purpose  —  hence  called  the  punch-bowl. 
The  beverage  is  compounded  as  follows :  Squeeze 
the  juice  out  of  three  or  four  lemons  into  a  jug, 
adding  thereto  the  peel  of  one  lemon  cut  in 
slices,  12  ounces  of  lump  sugar,  and  three  and  a 
half  pints  of  boiling  water;  infuse  this  mixture 
for  half  an  hour,  then  pour  into  the  punch- 
bowl, and  add  of  rum  and  brandy  rather  less 
tlian  a  pint  of  each.  Varieties  of  punch  are 
c^led  after  one  of  their  principal  ingredients, 
gin,  milk,  orange,  raspberry,  tea,  wine,  etc. 
Punch  was  introduced  into  Great  Britain  from 
India,  and  it  appears  to  he  so  called  from  the 
Hindu  patich,  five,  which  is  the  usual  number  of 
the  ingredients. 

Punch,     See  Metal-workikc  Machinery. 

Punch  and  Judy,  in  Great  Britain  and  some 
European  countries,  a  weil-known  puppet-show 
frequently  exhibited  in  the  streets.  The  show 
of  Punch  and  Judy  derives  its  origin  from  the 
Neapolitan  Punchinello,  but  many  of  its  features 
are  purely  English.  The  earliest  account  of  the 
adventures  of  Punch  and  his  wife,  Judy,  is 
found  in  a  ballad,  the  date  of  which  does  not 
appear  to  be  anterior  to  1795.  This  account 
corre^poiidt   pretty  closely  with   the  representa- 


tions given  in  our  streets.  The  show  embodies 
a  domestic  tragedy,  followed  by  a  supernatural 
retribution,  the  whole  of  which  is  treated  in  a 
broadly  farcical  manner.  Punch  himself  is  rep- 
resented as  short  and  thick-set,  with  an  immense 
hump  upon  his  back,  a  wide  mouth,  long  chin, 
and  hooked  nose,  and  wearing  a  three-pointed 
cap.  His  wife,  Judy,  who  is  in  some  respects 
his  counterpart,  and  his  dog,  Toby,  are  im- 
portant characters  in  the  performance.  See  also 
Puppet-shows. 

Poo'cbeon,  a  liquid  measure  of  capacity 
containing  from  84  to  120  gallons.  See  Weights 
AND  Measubes. 

Punchinello,  pQn-chi-nEl'o  (from  putci' 
nello),  an  Italian  mask  or  marionette.  The 
Abbate  Galiani  derives  the  name  from  a  mis- 
shapen but  humorous  peasant  from  Sorento,  who 
had  received  it  (about  the  middle  of  the  17th 
century)  from  his  bringing  chickens  (pulcinclle) 
to  market  in  Naples,  and  who,  after  his  death, 
was  personated  in  the  puppet-shows  of  the  San 
Carlino  theatre,  for  the  amusement  of  the  peo- 
ple, to  whom  he  was  well  known.  See  also 
Puppst- Shows. 

Punctuation,  from  the  Latin  punctus,  "a 
point,"  is  the  term  used  to  designate  the  use  of 
certain  points,  or  marks,  for  the  purpose  of  sep- 
arating words  from  each  other  in  sentences  and 
parts  of  sentences.  The  convenience  of  such 
separation  is  too  obvious  at  this  time  to  need 
support  by  argument,  but  the  fact  is,  neverthe- 
less, that  for  many  centuries  after  writing  had 
first  been  nsed  there  was  nothing  to  indicate  the 
pauses,  or  divide  a  book  into  sentences.  No 
attempt  to  punctuate  is  apparent  in  the  earlier 
manuscripts  and  inscriptions  of  the  Greeks.  It 
was  in  Alexandria  that  punctuation  originated, 
when  that  city  was  the  centre  of  ancient  learn- 
ing. The  open  space  to  the  left  of  a  line  which 
indicates  the  beginning  of  a  paragraph  made  its 
appearance  on  papyri  at  Alexandria.  The  early 
signs  intended  tor  punctuation  were  at  first  used 
in  poetry  only,  to  enable  readers  to  compre- 
hend the  meaning  hidden  in  obsolete  words  and 
involved  and  difficult  verses.  Ages  passed,  how- 
ever, before  any  form  of  punctuation  became 
general,  and  it  was  not  until  the  9th  centuiy 
after  Christ  that  the  division  of  sentences  by 
full-points  and  colon  and  semi-colon  marks,  took 
place.  The  comma  was  the  same  as  to-day,  a 
large  dot  or  double  dot  indicated  the  full-stop, 
and  a  high  dot  stood  for  a  colon  or  semi-colon. 

Modern  punctuation  has  no  hard  and  fast 
rule,  and  this  is  especially  the  case  in  English, 
writers  of  standing  exemplifying  the  broadest 
latitude  in  this  respect.  Some  long  sentences  in 
standard  works  are  carried  through  without  a 
comma,  while  in  books  of  equal  repute  commas 
are  plentifully  used  where  no  pause  is  apparent. 
Properly  speaking  a  comma  signifies  a  slight 
turn  in  a  sentence;  the  semi-colon  is  used  where 
there  is  a  change  too  important  for  a  comma, 
and  the  full-point  or  period  marks  the  close  of 
a  sentence.  The  colon  is  not  often  used,  and 
when  it  is  used  it  is  where,  as  a  rule,  a  full- 
point  would  be  belter.  This  may  also  be  said 
of  the  semi-colon.  There  is  a  growing  tendency 
to  uniformity  in  the  use  of  punctuation, 

Pun'dit,  or  Pandit,  an  Indian  title  for  men 
who  devote  themselves  to  the  pursuit  of  learn- 
ing,  especially  on   religious   i 
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sponds  with  the  modem  title  of  'Doclor."  It  is 
especially  applied  to  certain  men  who  in  the 
igth  century  after  being  instructed  by  the  Eng- 
lish in  the  science  of  geodesy  have  explored  and 
stirveyed  Tibet,  and  other  areas  of  Asia  gen- 
erally inaccessible  to  Europeans.  The  most  nota- 
ble of  them  were  Mohammed  i  Hamid,  who 
went  (1863-4)  over  the  Karakoram  Pass  to  the 
Yarkand  River ;  the  famous  Naing  Singh,  who, 
between  1863  and  1875,  brought  back  valuable 
results  from  his  travels  in  Tibet,  and  discov- 
ered the  northern  springs  of  the  Indus;  Mirza 
Sudja,  who  (i868-g)  crossed  the  Little  Pamir 
to  Kashgar  and  Ley:  Haider  Sehah,  who  in 
1870  made  an  expedition  to  Faizabad  in  the  val- 
ley of  the  Oxus,  and  later  explored  the  moun- 
tain ranges  between  Cabul,  Bokhara,  and  East 
Turkestan.  Consult:  Garbe,  "Indische  Reise- 
skizzen'  (i88g). 

Punic  (pii'nik)  Wars,  in  ancient  history, 
the  general  name  applied  to  three  great  wars  be- 
tween the  Romans  and  the  Carthaginians.  The 
first  {264-241  B.C.)  was  for  the  possession  of 
Sicily,  and  ended  by  the  Carth^mians  having 
to  withdraw  from  the  island.  The  second 
(218-202  B.C.),  the  war  in  which  Hannibal 
gained  his  great  victories  in  Italy,  was  a  death 
struggle  between  the  two  rival  powers;  it  ended 
with  decisive  victory  to  the  Romans.  The  third 
(149-14^  B.C.)  was  a  wanton  one  for  the  de- 
i.trtiction  of  Carthage,  which  was  effected  in  the 
last-named  year. 

Pu'nlca.    See  Pomegranate. 

Pun'ishment,  a  term  which  originally  sig- 
nified pain  inflicted  on  or  endured  by  a  person 
as  a  satisfaction  or  atonement  by  him  for  some 
offense  which  he  had  committed;  it  embodied, 
in  fact,  the  idea  of  retaliation,  and  this  appears 
to  have  been  the  earliest  notion  of  punis^ent 
which  most  nations  possessed.  It  occurs  among 
the  early  Greeks ;  the  Romans  recognized  it  in 
the  laws  of  the  Twelve  Tables;  and  it  was  the 
principle  of  the  well-known  provision  of  the 
Mosaic  'law,  "an  eye  for  an  eye,"  etc.  In  this 
country  punishment  by  death  is  called  capital 
puHishtnenl.  See  Capital  Punishment;  Law, 
Criiiinai.;  Prison;  etc. 

Punjab,  piin  jab',  or  Panjab  (Persian,  ■Five 
Waters"),  an  extensive  territory  in  the  north- 
west of  Hindustan,  formerly  under  the  domin- 
ion of  the  Sikhs,  but  in  1849  annexed  to  British 
India.  It  is  so  called  from  its  position,  being 
intersected  by  the  five  great  rivers  which  unite 
to  pour  their  waters  into  the  Indus.  In  1901 
the  northwestern  part  of  the  Punjab  was  sepa- 
rated to  form  a  chief  commissioner  ship  under 
the  government  of  India  (see  Northwest  Fron- 
tier Province).  The  lieu  tenant -governor  ship  as 
thus  limited  is  bounded  on  the  east  by  Kashmir, 
Tibet,  and  the  river  Jamna;  on  the  south  by 
Sind  and  Rajputana,  the  river  Sutlej  being  in 
part  a  boundary  river;  on  the  west  by  Baluchis- 
tan and  Northwest  Frontier  Province ;  on  the 
north  by  the  Northwest  Frontier  Province.  For 
administrative  purposes  it  is  divided  into  four 
divisions  (Delhi,  Jalandhar.  Lahore,  and  Rawal 
Pindee).  Lahore  is  the  capital,  with  a  popula- 
tion of  202,g6<i.  Delhi  has  a  population  of  208,- 
575.  while  Amritsar.  !he  sacred  city  of  the  Sikhs, 
has  162.429.  Simla,  ihe  mountain  capital,  is 
within  the  Province,  and  is  the  residence  of 
the   viceroy  during  the   hot   scnson.     Murrto  ii 


the  summer  headquarters  of  the  military  com- 
mand. The  total  area  of  the  province  is  97,- 
209  square  miles,  with  a  population  of  20,330,339. 
The  area  of  the  Native  States  is  .18,299,  with  a 
population  of  about  4,500,000. 

General  Description.— The  province  of  the 
Punjab  is  a  triangular  tract  of  land  between  the 
Sutlej  and  the  Indus,  and,  with  Ihe  exception  of 
the  hill  country  on  the  slopes  of  the  Himalayas, 
it  is  a  great  alluvial  plain.  On  the  northeast 
side  is  the  margin  of  the  Himalayas,  on  which 
there  are  beautiful  sanitaria,  or  hill  stations ; — 
Simla  (the  mountain  capital  of  India),  Dagshai, 
Sabathu,  Kassauli,  Dharmsala.  Dalhousie,  and 
Murree.  the  military  headquarters  of  the  prov- 
ince. The  country  between  Jhelam  and  the 
Indus  is  known  as  the  salt  range,  as  it  contains 
inexhaustible  mines  of  rock  salt  which  have 
been  worked  for  many  centuries.  It  is  abun- 
dantly irrigated  by  six  rivers.  These  rivers 
(proceeding  from  west  to  east)  are  the  Indus, 
the  Jhelam  (ancient  Hydaipes),  Chenab  (an- 
cient Acesines),  the  Ravi  (ancient  Hydraotes), 
the  Beas  (ancient  Hyphaits).  and  the  Sutlej 
(ancient  Hesvdrus).  The  Jhelam  and  Chenab 
unite  their  waters,  and  then  are  joined  by  the 
Ravi-  the  united  stream  is  then  augmented  by 
the  Sutlej,  which  has  previously  received  the 
Beas.  The  combined  waters  of  these  rivers 
form  the  Panjnad.  which  joins  the  Indus  near 
Mithankot,  The  rivers  of  the  Punjab  divide  it 
into  five  districts,  or  doabs  (countries  between 
two  rivers)  :  namely,  the  Sind-Sagar  Doab, 
between  the  Indus  and  Jhelam ;  the  Jech  Doab, 
between  the  Jhelam  and  Chenab;  the  Rechna 
Doab.  between  the  Chenab  and  Ravi ;  the  Bari 
or  Manja  Doab,  between  the  Ravi  and  Beas; 
and  (he  Jallandar  Doab,  between  the  Beas  and 
Sutlej.  Of  these  the  first  is  by  far  the  largest, 
but  also  the  most  sterile  and  least  inhabited, 
abounding  with  bare  eminences  and  rugged  de- 
clivities, interspersed  here  and  there  with  rich 
and  fertile  valleys.  The  second  is  mostly  level, 
and  has  been  described  as  "a  sterile  waste  of 
underwood,"  the  abode  of  shepherds,  and  scant- 
ily irrigated;  the  Rechna  Doab  is  bare  and 
neglected,  though  susceptible  of  high  cultivation ; 
the  Bari  Doab,  though  bare,  has  a  large  surface 
under  cultivation,  and  is  the  most  populous  and 
important  of  all,  containing  the  large  towns  of 
Amritsar,  Multan,  and  Lahore ;  while  the  Jal- 
landar Doab  is  highly  cultivated,  well  peopled, 
and  excelled  in  climate  and  productions  by  no 
province  in  India.  Speaking  generally,  the 
plains  cast  of  Lahore  are  the  most  fertile, 
wealthy,  and  populous  of  the  proTince.  and  the 
granary  of  the  Punjab;  while  those  on  the  west 
present  a  striking  contrast.  The  soil  of  the 
level  country  varies  remarkably  from  stiff  clay 
and  loam  to  .-iand,  mixed  with  each  other  in 
variable  proportions,  and  with  vegetable  matter; 
besides  which,  carbonate  and  sulphate  of  soda 
are  sometimes  mixed  with  it  in  such  quantities 
as  to  render  the  land  almost  worthless.  The 
mineral  wealth  of  the  Punjab  is  almost  confined 
to  its  rich  deposits  of  rock  sail.  The  climate  is 
hot  and  dry.  and  little  rain  falls,  except  in  the 
higher  country  and  under  the  influence  of  the 
Southwest  monsoon.  The  part  of  the  prov- 
ince to  the  east  of  Lahore  can  be  culiivatec!  in 
most  seasons  without  irrigation,  but  nwing  to 
this  its  crops  are  much  more  likel>  to  fail 
from  a  deficiency  of  ramfall  than  those  of  the 
■..-.■sicrn   irrigated  tracts.     The 
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very  great,  and  in  the  early  part  of  January 
sharp  frosls  are  common. 

Vegetation,  Agriculture. — Wood  is  scarce, 
except  upon  the  hills.  In  the  west  considerable 
areas  are  occupied  by  date-trees;  and  palms  of 
other  species,  banyans,  and  other  trees  are  found 
here  and  ihere.  The  area  under  forests  is  over 
4,250jxi0  acres.  About  28,000.000  acres  of  the 
remainder  are  under  cultivation,  and  over 
ao.000,000  acres  more  are  available  for  cultiva- 
tion. The  principal  grain  crops  are  wheat,  bar- 
ley, rice,  buckwheat  and  millel.  pease,  vetches, 
and  nnistard:  sesamum  and  other  oi!  seeds,  tur- 
nips, carrots,  onions,  cucumbers,  and  melons.  In- 
digo and  sugar  are  exported.  The  tobacco  plant 
grows  luxuriantly,  especially  about  Multan.  and 
opium  has  been  grown  pretty  extensively.  About 
7,750.000  acres  are  under  wheat,  and  over  750.000 
under  rice.  The  total  irrigated  area  exceeds 
9.000.000  acres,  of  which  more  than  half  is  irri- 
gated by  canals.  Among  the  fruits  are  the  date, 
orange,  fig.  vine,  apple,  mulberry,  banana,  and 
mango.  The  live-stock  include  sheep,  cattle, 
horses,  and  camels;  buffaloes  are  common. 

People. — The  population  of  the  Punjab  is 
composed  of  various  races,  the  chief  of  which 
are  the  Jats.  Rajputs,  and  Paihans.  The  Jats 
form  the  bulk  of  the  agricultural  peasantry,  and 
are  tall  and  athletic,  with  handsome,  open  coun- 
tenances, long  beards,  and  fine  teclh.  The  peo- 
ple, generally,  are  in  physical  respects  superior 
to  those  of  Bengal.  The  native  states  sub- 
ordinate to  the  Punjab  government  are  thirty- 
six  in  number.  Thirty-one  are  Hindu  and  five 
.Mohammedan.  The  most  important  is  Kash- 
mir, the  next  Patiala.  The  Mohammedan 
state  of  Bahawalpur  is  the  next.  The  next  in 
order  are  Kapurthala,  Mandi,  Sarmur,  Faridkot, 
and  Malarkotla.  The  other  states  are  insig- 
nificant in  rank  and  consequence, 

KdigroK.— The  religion  of  the  Sikhs,  which 
is  the  national  religion  of  the  Punjab,  was 
founded  by  Nanak,  who  was  born  a.d.  1469. 
The  Golden  Temple  at  Am ri tsar  is  the  centre  of 
the  faith  and  the  guardian  of  the  sacred  book 
known  as  the  Adi  Granth  {see  Sikhs).  By  the 
census  of  1891  the  distribution  of  (he  popula- 
tion according  to  religious  profession  was  as 
follows:  12.g15.643  Mohammedans,  10,237,700 
Hindus.  2.100.000  Sikhs.  53,909  Christians,  45,- 
683  Jains,  6.236  Buddhists.  412  Parsis,  33  Jews, 
and  30  others.  Of  the  Christian  population 
27.915  belonged  to  the  Church  of  England.  12,- 
083  were  Presbyterians,  7,ii3  were  Roman  Catho- 
lics, the  remainder  being  Baptists,  Methodists,  etc. 
The  American  Presbyterian  Board  of  Missions 
has  important  stations  at  Lahore,  Ludianah.  and 
Umballa.  Lahore  is  the  seat  of  both  a  Church 
of  England  bishop  and  a  Roman  Catholic 
bishop.  The  Mohammedans  form  a  very  large 
part  of  the  population  of  the  Rawal  Pindee  and 
Mullan  divisions.  The  Hindus  predominate  in 
the  easterly  divisions  and  in  the  mountainous 
district  of  Kangra.  The  Sikhs  reside  chiefly  in 
the  centre  and  east  of  the  province  and  constitute 
the  mass  of  the  gentry.  The  few  Buddhists  of 
the  Punjab  are  almost  entirely  confined  to  the 
small  Spiio  district  in  the  extreme  northeast. 
The  Pathans  and  Baluchis  are  the  most  nu- 
merous of  the  Punjab  Mohammedans  by  race, 
but  the  Mohammedan  .strength  consists  largely 
in  converted  Hindus  belonging  to  the  Jat  and 
Rajput  tribes.  The  Hindu  Jats  form  a  large 
proportion  of  the  population. 


Language  and  Education. — The  chief  lan- 
guages spoken  in  the  Punjab  are  Punjabi 
(known  as  Gurmukhi),  Hindi,  Sindhi,  Jatakt. 
Kashmiri,  Pushtu,  Persian,  and  English.  Since 
the  country  came  under  British  rule  elementary 
education  has  received  much  attention.  The 
total  number  of  educational  institutions  in  the 
Punjab  in  1899-1900  was  7.867,  with  a  total  of 
262,319  scholars.  Of  the  higher  educational  in- 
stitutions of  the  province  the  following  may 
be  mentioned ; — the  Punjab  University  at  La- 
hore; Lahore  Government  College;  Oriental 
College ;  St.  Stephen's  College,  Delhi ;  Lahore 
Medical  School;  St.  Thomas  College,  Murree; 
the  Khalsa  College,  Amritsar ;  Bishop  Cotton 
School,  Simla;  and  the  Lawrence  Military  Asy- 
lum. Sana  war. 

Manufactures  and  Trade.— The  manufactur- 
ing industry  of  the  Punjab  is  chiefly  confined 
to  (he  larger  towns,  Amritsar,  Lahore.  Multan. 
and  Shujabad  are  distinguished  for  iheir  silk 
and  cotton  fabrics,  and  the  silks  of  Multan 
called  kais.  and  chiefly  used  for  scarfs,  possess 
a  strength  of  texture  and  brilliancy  of  color  for 
which  they  are  much  prized  in  the  Indian  mar- 
kets. The  shawls  of  Lahore,  too,  rank  only 
second  to  those  of  Kashmir.  Brocades,  tissues, 
and  carpets  resembling  the  Persian  are  also 
manufactured  in  the  capital.  In  the  east  of  the 
Punjab  white  cotton  goods  arc  prepared  of  a 
stronger  and  more  durable  texture,  as  well  as 
cheaper,  than  those  of  British  manufacture.  The 
Punjab  enjoys  from  its  position  an  extensive 
transit -trade.  The  imports  comprise  sugar, 
spices,  and  other  groceries,  dye-stuflfs  and  cot- 
tons, woolen  and  silk  fabrics,  metals  and  me- 
tallic utensils,  cutlery,  precious  stones,  ivory, 
glass  and  cochineal,  asaf*tida.  safHower,  fresh 
and  dried  fruits,  wool,  horses,  etc.  TTie  exports 
—partly  of  home  produce,  partly  in  transit — 
comprise  grain,  ghee,  hides,  wool,  silk  and  cot- 
ton fabrics,  carpets  and  shawls,  raw  silk  and  cot- 
ton, indigo,  tobacco,  hardware,  horses,  etc. 

Government  and  Revenue. — The  province  is 
under  a  lieutenant-governor,  assisted  since  1897 
by  a  legislative  council  of  nine  members.  The 
most  important  item  of  revenue  is  the  land-tax, 
which,  on  the  average,  yields  a  net  revenue,  after 
deducting  charges,  of  nearly  £2,000,000;  besides 
there  are  excise  duties  on  spirits  and  drugs, 
duties  on  stamps,  etc.  The  financial  condition 
is  so  favorable  that  there  is  often  3  clear  surplus 
of  revenue  over  expenditure  of  £2,50O.DCX). 
About  one-half  of  the  whole  cultivated  area  of 
the  Punjab  is  tilled  by  owners,  and  about  one 
per  cent,  by  tenants  paying  a  nominal  or  no  rent. 
Of  the  remaining  area  one-fifth  is  cultivated  by 
occupancy  tenants,  and  the  rest  is  held  by 
tenants -at -will,  a  class  increasing  in  numbers 
from  year  to  year.  Rents  vary  from  5  annas 
to  40  rupees  per  acre,  the  average  being  about 
2  2-3  rupees.  On  about  two-thirds  of  the  land 
held  by  tenanls-at-will  the  rent  is  wholly  or 
partly  paid  in  kind,  and  the  average  rent  pay- 
able in  kind  is  for  the  whole  province  about 
two-fifths  of  the  produce.  Nearly  5.ooo,<xn 
acres  are  under  mortgage. 

Army  and  Police. — The  Punjab  forms  a 
military  distria  called  "The  Northern  Com- 
mand," under  a  lieutenant-general  with  head- 
quarters at  Rawal  Pindee.  The  military  au- 
thorilv  of  this  officer  extends  to  the  Northwest 
Frontier  Province.  The  military  cantonments 
are      Rawal      Pindee,      Peshawar,      Noroshera, 
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.  ,         mently  ceded  to  the  British ;  and  the  prov- 

- -.      .     Kohat,     itice   of   Kashmir,   and   the   other   provinces   of 

Bannu,  and  Murdan  under  a  lieutenant-general,  the  Himalayas,  were  vested  in  the  Rajah  Gholab 
The  military  force  stationed  in  the  Punjab  in  Singh.  In  1849  a  conspiracy  between  several 
1900  consisted  altogether  of  68,806  men.  Of  disaffected  chiefs  and  the  Afghans  resulted  in 
cavalry  there  were  11,893,  of  infantry  so.504.  further  hostilities  against  the  British.  Multan 
of  artillery  6,120,  with  some  engineers,  etc.  being  the  centre  of  their  operations.  The  inde- 
Therc  were  thus  more  troops  in  the  Punjab  than  eisive  battle  of  Chillianwaila  was  followed  by 
in  any  other  division  of  India.  The  police  force  the  capture  of  Multan  in  January,  and  the  vic- 
is  Slated  to  be  in  a  most  eifective  condition,  tory  of  Giijeral  in  February  1849.  since  which 
It  numbers  about  20,000  men,  divided  into  two  period  (he  former  territories  of  the  Sikhs  have 
divisions,  the  Trans-Sutlej  and  the  Cis-Sutlej.  formed  an  integral  part  of  the  British  Empire. 
Almost  all  the  police  are  armed  either  with  The  most  important  subsequent  event  in  the 
twords  or  guns.  The  Punjab  has  a  chief  court  history  of  the  province  was  the  Indian  Mutiny, 
with  five  judges,  two  of  whom  are  natives^ —  when  the  Sikhs  were  loyal  to  the  British  gov- 
and  four  temporary  judges.  erninent,  and  the  present  Sikh  regiments  of  the 

Hittory.— The  Punjab  plays  an  important  British  native  army  form  the  most  important 
part  in  the  history  of  Hindustan  and  British  section  of  the  military  strength  of  the  empire, 
India.  It  was  invaded  in  327  B.C.  by  Alexander  the  Sikhs  and  the  Gurkhas  bein^  esteemed  Iv 
the  Great,,  who  defeated  Porus  at  Mong  in  many  critics  the  finest  soldiers  in  the  world 
Gujerat  and  overran  the  whole  country.  In  After  (he  suppression  of  the  Mutiny  the  pfov- 
I023  it  was  overrun  by  the  troops  of  Mahmiid  '^ce  was  erected  into  a  lieu  tenant -governorship 
of  Ghazni,  whose  successor.';  held  the  country  tinder  Sir  John  Lawrence,  the  dislignuished 
for  170  years,  making  Lahore  the  seat  of  their    statesman. 

government.     In  1193  it  passed  by  conquest  into  Bibliography.  —  Consult     Cunningham,     'Ar- 

the  hands  of  Mohammed  Ghori,  and  Delhi  be-  chKological  Survey  of  India,*  VoLXIV.  (London 
came  the  capital.  After  his  death  the  country  ;882) :  Gore,  'Lights  and  Shades  of  Hill  Life 
was  ruled  by  a  succession  of  turbulent  chiefs,  '"  the  Afghan  and  Hindu  Highlands  of  the 
principaHy  Afghans,  till  at  length  in  1526  Baber,  Punjab'  (London  1895) ;  Latif.  ^History  of  the 
the  founder  of  the  Mogul  Empire,  having  ob-  Punjab  from  the  Earliest  Antiquity  to  the  Pres- 
tained  possession  of  the  country,  ascended  the  ent  Time'  (London  1896)  ;  Medlicott, 'Sketch  of 
throne,  and  established  a  dynasty  whose  sway  t"^  Geology  of  the  Punjab'  (Calcutta  1888); 
prevailed  for  about  two  centuries,  during  which  Prmsep,  'History  of  the  Punjab';  Griffin,  'The 
the  Sikhs  were  rising  into  importance.  In  1738  Kajas  of  the  Punjab'  (ad  ed.,  London  1872); 
Nadir  Shah  overran  the  Punjab,  and  in  the  Honigberger,  'Thirty-five  Years  in  the  East^ ; 
following  year  he  defeated  the  Mogul  army  at  Edwardes.  A  Year  on  the  Punjab  Frontier'; 
Kama!  and  sacked  Delhi.  The  Sikhs  were  ul-  Clark.  'Thirty  Years  of  Missionary  Work  in  the 
terly  defeated  by  the  Afghan  conqueror  Ahmed     Punjab.' 

Shah  Durani  in  1762,  and  the  Moguls  nominally  Pimj'nud,   or   Patijnad    ('the  five  rivers*), 

ceded  the  Punjab  to  him.  The  Durani  dy-  a  stream  of  the  Punjab,  formed  to-  the  Sutlcj,' 
nasty  maintained  its  ascendency  till  the  begin-  Beas,  Ravi,  Chenab,  and  Jhclam.  whose  waters 
tiing  of  the  19th  century,  when  the  Sikhs  under  it  carries  to  the  Indus  (q.v.),  about  400  miles 
Ranjit  Singh  began  their  career  of  conquest,  from  the  sea  near  Mithanltol.  The  Punjnud 
In  i8t8  this  renowned  chieflain  stormed  Mul-  bounds  Punjab  and  Bahawalpur  in  part  of  its 
tan  and  took  Peshawar — in  the  following  year    course, 

conquering  Kashmir  and  Derajat  west  of  the  Punk'ah,    a   large    fan    used   in    India   and 

Indus;  and  in  10  years  he  succeeded  m  estah-  o,h„  hot  countries  for  ventilating  rooms.  It 
hshmghis  power  over  the  whole  country  in  consists  of  a  movable  frame  of  wood  covered 
1839  Ranjit  Smgh  died.  His  son  Khorak  with  canvas  and  suspended  from  the  ceiling.  It 
Singh  quietly  succeeded,  but  died  of  a  de-  j^  p^n^^  backward  and  forward  by  means  of  a 
cime  a  few  months  after  his  father,  on  which  ^ord,  and  thus  causes  a  current  of  air  in  the 
Shere     Singh,     a     natural     son     of    the    great     apartment, 

Raniil,  assumed  the  sovereignty,  but  was  assas-  n l      -   <        t-      t. 

sinated  IS  Sept.  1843.    Dhulip  Singh,  the  reputed  Punnah.  pun  a.     See  Panna. 

son    of    Ranjit    Singh,    succeeded    his    brother.  Pnno,    poo  no,    Peru.    (1)    town,   capital   of 

This  young  prince  was  converted  to  Christianity  the  department  of  Puno ;  on  the  west  shore  of 
and  -Ttired  on  a  princely  pension  to  England,  Lake  Titicaea.  13.870  feet  above  sea-level,  and 
where  he  died.  But  from  the  close  of  i&}3  to  9°  miles  east  by  south  of  Arequipa.  It  has  two 
the  period  of  its  annexation  (o  British  India  churches,  a  college,  and  a  hospital.  A  railway 
the  government  was  in  abeyance,  or,  what  is  runs  'o  Arefjuipa  and  lo  Mollendo  on  the  Pacific. 
worse,  in  the  hands  of  an  ignorant,  bloodthirsty.  Pop.  6,000.  (2)  The  department  of  Puno;  area, 
rapacious,  and  insubordinate  army.  At  length  about  41.198  square  miles,  is  mountainous.  The 
it  became  manifest  that  the  Sikhs  of  the  Punjab  principal  crops  are  potatoes  and  barley,  but  it  is 
were  preparing  for  an  irruption  into  the  terri-  particularly  distinguished  by  the  extent  of  its 
lories  protected  by  the  British  on  the  east  of  pastures,  cattle  raising  being  the  chief  occnpa- 
the  Sutlej.  In  the  end  of  December  1845,  the  tion.  Its  pnncipal  exports  are  the  wool  of  the 
Sikh  forces  passed  the  Sutlej  into  the  terri-  sheep,  llama,  alpaca,  and  vicufia,  and  some  cas- 
tories  protected  by  the  British,  with  a  most  canUa  bark  from  the  valley  of  Carabaya.  Pop. 
formidable   train    of   artillery,    but    they    found     about  540,000. 

themselves  completely   worsted  after   the   hard-  Punt,    poont,    an    ancient    country    on    the 

fought  actions  of  Mudki,  Feroieshah,  Aliwai,  Red  Sea,  whether  in  Asia  or  Africa  is  disputed, 
and  Sobraon.  Lahore  and  other  stations  were  The  country  is  mentioned  a  number  of  times  in 
afterward  occupied  by  British  troops ;  the  Jal-  the  Egyptian  hieroglj^phics.  and  such  records 
landar  Doab,  between  the  Sutlej  and  Beas,  was    show  that  the  Egyptians  obtained  from  Punt 
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ostrich  fealhera,    leopard  skiiia,  gold,    incense,  ceived  to  be  in  coarse  of  formation,  the  perfect 

ivory,   precious   woods,   and   various  ornaments,  insect  or  imago  s'   '     "    '         '    "         '      '     "    -  ■  - 

There  are  good  reasons  for  locating  Punt  where  by  the  full  develi . 

is  now   Somali  Coast  and  Abyssinia.     Accounts  sects  ;   Metamorfuosis. 
are  given  of  journeys  to   Punt,   undertaken  by  p^r  ;„   Michael  Idvorsky,  American  scien- 

command  of  monarchs.     Queen  Hatshepsut  sent  ^.^^   ^^^    inventor:   b.    Idvar,   Hungary,   4   Oct. 

thither   a   whole   fleet,   and   the   accoimt   of  the  jgga     He  came  to  America  in  1874,  was  grad- 

voyage.   the   persons   and    places   seen    m    Punt  „^^^^j    ^^    Columbia    in    1883,    and    as    the   first 

were   recorded  on  the  walls  of  the  Temple  of  American  holder  of  the  John  Tyndall  Fellowship 

Deir     e-Bahn.     Consult:    Muller      'Asien    iind  „f   Columbia    studied   physics    and   malhemalics 

Europa';     Navdle      <Deir     el-Bahr.' ;     Erman.  ^t  Cambridge  University  and  under  the  famo..s 

'Life  m  Ancient  Jigypt.  ^^^  Helmhollz  at  the  University  of  Berlin,  here 

Punt,  an  oblong  tlat-bottomed  boat  used  taking  his  degree  of  Ph.D.    He  returned  to  teach 

for  fishing  and  shooting  in  shallow  waters.    The  at  Columbia,  was  appointed  adjunct  professor 

most  common  mode  of  propulsion  is  by  pushing  of  mechanics  there  in   1892,  and  professor  of 

with  a  pole  against  the  bottom  of  the  river,  or  electro-mechanics    in    irjoi,    which    position    he 

stream,  a  process  which  is  hence  called  punting,  now    (1904)    holds.     He   is   the   inventor  of   an 

Punta  Arenas,  poon'ta  a-ra'nas,  or  Sandy  improvement    in    the    telephone    by    means    of 

Point,  Chile,  port  and  capital  city  of  the  ter-  which    it    is     confidently    expected     telephoning 

ritory    of    Magellan,    at    the    extreme    end    of  across  the  Atlantic  will  soon  be  rendered  prae- 

Patagonia  (lat.  53°  10'  S.),  and  lying  in  a  plain  ticable.     Professor    Pupin   first    announced    the 

bounded  by  the  rivers  Las  Minas,  on  the  north,  theory  underlying  his  invention  in  March  1899, 

and  La  Mano,  on  the  south,  with  wooded  hills  and  brought  his  system  to  such  perfection  that 

back  of  the  river.    The  city  is  Chile's  only  free  in  1901  it  was  acquired  by  the  Bell  Telephone 

port  and  is  a  coaling  station  for  steamers  passing  Company  and  by  German  telephone  interests  for 

through    the    Strait    of    Magellan.    The    sur-  practical  trial.    In  June  1903  the  device  had  been 

rounding  country  produces  rye,  barley,  potatoes,  found,  in  Germany,  to  operate  successfully  over 

etc.,    and    the    forests    supply   timber   which   is  a  cable  more  than  260  miles  in  length,  and  its 

exported   to    the    Falkland   Islands,      The   seal-  applicability  to  submarine  cables  was  considered 

fisheries  are  considerable.    The  city  has  banks,  established.     His   invention   not   only   makes   it 

stores,  hotels,  and  an  opera  house.    Pop.  (est.)  possible  to  telephone  much  further  than  before, 

6,400.     The   site   was   made   a   penal   colony   in  but  renders  all  messages  more  distinct.    It  con- 

1843,  and  a  town  was  founded  in   1849.  sists,  essentially,  of  self -inducting  coils  of  wire 
placed  at  intervals  about  the  wire  which  trans- 

Pimzsutawney  (Punk-soo-t^ni).  Pa.,  city  in  "^'t^  the  sound,  thus  preserving  the  vibrations  a 

Jefferson  County;  situated  on  Mahoning  Creek  K^™**'"  distance.  He  has  published:  <Thermody- 

and  on  the  Pennsylvania  &  N.  W.,  the  Buffalo,  namics   of   Reversible   Cycles   in   Gases';   etc 
Rochester  &  Pittsburg,  and  the  Buffalo  &  5us-  Puppet-showB,  an  amusement  or  entertain- 

JuehannaR.R.'sjaboutTomileseastof  Pittsburg,  ment  popular  in  Europe.    One  of  the  most  com- 

1  is  the  business  centre  of  a  great  bituminous  coal  mon   classes    of   puppets    is    called,   in    French, 

and  coke  region  and  the  headquarters  of  the  sec-  marionnellcs.     These  are  images  of  the  human 

,_j    1  .  J  I   bituminous  coal  and  figure   moved   by  wires  or   threads  on  a  stage, 

There  are  also  large  and  made  to  perform  little. dramas,  the  dialogue 

null  luiimLco  uiiu  iiuiiitiijus  Smaller  industries,  of  which  is  carried  on  by  the  person  in  conceal- 

Punxsutawney   is   an   Indian    name    signifying  ^ent.  who  moves  the  figures.     In  the  common 

«Mosqu!totown»  or    «Gualopois  »    the   Indian  ^XTtct   performance    in    England   of   Punch   and 

word  for  blood-sucking  msects  of  the  genus  CuA-.r  j^jy    (q.y,),   however,   the   performer   puis   his 

being  «po!iki.»     It  was  organized  inlo  a  borough  fingers  in  the  tigures.     Puppet-shows  were  com- 

in  1849;     Its  growth  since  1890   when  it  had  a  „„„  ^^         jhe  Greeks,  from  whom  the  Romans 

population  of2,?92,  has  been  rapid.     Pop   (igoo)  recei^,ed     them.     Xenophon.     Aristotle,    Gellius, 

4..i75;     igro  census)   4,900    and  with _  Ihebor-  ^^  ^^   „,h„,  „p„,i„„  (htm.    Such  ex- 

ough   of   Clayvillemimediately  adjoining  it  on  hibit.ons,  which  are  so  pleasing  to  children  and 

the    west,    about   8.300.  /V.    U,    siirrH.  the  uneducated,  naturally  passed  through  various 

Pupa,    the     name    applied    to    the    second  degrees  of  perfection  in  different  ages,  and  even 

Stage  in  the  metamorphosis  of  insects.     In  the  noyi  exhibitions  of  puppets  are  common  in  some 

typical   complete   or  holometabohc  inlets,   ex-  countries    which    display    great    mechanical    in-, 

emplified  by  beetles,  the  Lrptdoplera.  Hies,  etc.,  gmuity.     Oocks  often  display  movable  puppets,  : 

the  pupa  stage  is  marked  by  quiescence  and  rest,  and  it  is  not  unfrequent  in  Germany  to  find  on 

and   thus  presents  a  contrast  to   the  preceding  ancient  town-clocks  puppets  which  move  when- 

and  acuve  larval  stage.     During  the  pupa  stage  ^^^   t^e   clock   strikes.     In    1674   there   was   a 
"'L^!T*"".^'/^^^'■■''     "'"^  are  bemg  re-  ^   opera   at   Paris,   which   met   with   great 

modeled  into  that  of  the  tmazo  or  perfect  insect,  Jp^f^uge.     At  present  there  are  two  theatres  in 

i^t:^j':.^T:^z'Titzi\t^^riT.  f «s  ^°ffl?n'°s:v';rirt^%-^''i  Ttx 

fewhoursordrystoweeks^months^^^  f„  ''h.'^^t::,  f^cVlfii^^^p^^^o^lJ^a'^ 

.K  I^  ?vr„nH™n  »T;n™w/m«Im«r  sometimes  seen,  but  they  are  there  hardly  ever 

?oss(suc\\rg      s'h%^"er    ruSug^n^^^^^  ^'«--^.  -''.  -=  "-t  ^  any  means  s/mnch 

•^  ■)    ■         ..=  i._     __v^j!CT__  , -uT  l__i  ';  oatron  zed  as  in  Italv.     There  is  a  ouonet-ahow 


ed  nymphs,  and  differ  from  the  perfect    p»Wonized  as  in         ,    _  v    1.  "  u-u- 

;ct.  which  they  resemble  in  form,  chiefly  in    '"   t^e   Italian   colony   m    New   York,   which  I9 
rudimentary  nature  of  the  wings.    ""^  patromwd  by  Amencans. 

"        '  "    "'      volcano  of  the  Andes 
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PURAN  AS  —  PURCH  AS 

Popoyan.  Eruptions  have  occurred  several  1818,  was  educated  at  Mount  Saint  Mary's  Col- 
times  ;  tht  town  of  Puracd  at  the  base  of  the  lege,  Eramitsburg,  Md.,  received  minor  orders, 
mountain  was  destroyed  by  the  eruption  of  and  later  studied  at  Samt  Suipieian'a  College  in 
1837;  and  the  top  of  the  volcano  blown  off  and  Paris.  He  was  ordained  in  1826  and  in  1827 
its  height  reduced  to  iSr420  feet  by  the  enip-  appointed  to  the  chair  of  philosophy  in  Saint 
lion  of  1849.  It  is  still  active,  and  hot  vapors  Mary's  College,  of  which  he  became  president  in 
issue  constantly  from  the  crater.  1828.  In  1833  he  was  consecrated  bishop  o£ 
Puranaa.  poo-ra'nas.  See  Sanskrit  Lan-  Cincinnati,  and  at  once  set  about  the  improvc- 
GUACE  AND  LiTERAiuBE.  msnt  of  the  diocese  under  his  charge,  and  m  1840 
_.,,,.,..,,_,  ,  „  the  number  of  churches  under  his  control  had 
Purbeck  (perbek)  Beds,  a  series  of  geo-  i„^,^^^^^  ,,^^  ,^  ,^,  ^^  (,,^  „„^t^,  of  Ro^3„ 
logjc  beds  or  strata  consisting  of  Im^estones^lays  Catholics  from  6,000  to  70,000.  He  founded 
shales  and  sandstones  which  in  England  form  the  ^^^^  ^„j  academies,  built  a  convent  tor  the 
™permost  member  of  the  Jurassic  system  (q.v  ).  xjrsulines,  and  in  1847  the  diocese  of  Cleveland 
■fhey  are  named  afterthe  Isle  of  Purbeck  on  the  ^^.^^  ^^^^^^  ^^^  ^f  ^^^^  ^f  Cincinnati  at  his  re- 
loutheast  coast  of  Dorsetshire  where  they  are  ^^j  ^^^^^  -^  ^^  ^f  3,^^^,^  ,3(p_ 
wceptionally  wdl  developed  and  yield  among  ]f„  ,g  ^^^^^^  ^^j^  ^^  archbishop  and  m  1831 
Other  building  stones  a  limestone,  susceMibleof  ^eceiv-ed  the  pallium  from  the  Pope'^s  own  hands, 
a  good  pd.sh  which  IS  known  as  Turbeck  ^^  f^^^^^^  jj^^^^  g^i^j  j^j^  .^  ^j  ,^^  ^^^j 
marbles  The  «Isle»  is  m  fact  a  pemnsu  a  a  destined  to  become  one  of  the  leading  theological 
mdes  long  by  7  miles  broad,  almost  completely  seminaries  of  the  country  and  in  ig:;!;  presided 
surrounded  by  sea  The  Purbeck  beds  appear  m  ^^.  (^  provincial"  council.  New  sees 
.  cha  k,  ridge  which  traverses  the  island  from  ^^^^    j^^^j    j^*;^    1,^^    ^^^^^^    ;„    ,868,    but 


though   tlieir   creation   had    limited    his   dioi 


west  to  east  

Ptirbeck,  Isle  of.     See  Purbeck  Beds.  in    extent,    it    still    contained    140,000    Roman 

Purcell,  pir'sSl.  Henry,  English  composer:  Catholics.     He  attended  the  Vatican  Council  in 

b.  London  1658;  d.  21  Nov.  i6gs.     He  was  the  1S69    and    celebrated    his    golden    jubilee    with 

son  of  a  musician  of  the  cbapel-royal,  who  left  great   rejoicing  among  his  people   in    1876.     In 

him  an  orphan  in  his  6th  year.    He  was  admitted  1879,  however,  his  hitherto  unbroken  prosperity 

a    chorister    in    the    king's    chapeU    where    he  was  interrupted.     His  brother  Edward  had  been 

studied  music  under  choir-master  Cook  and  his  appointed    his    vicar-general    and    the    financial 

successor    Pelham    Humphrey,    and    afterward  affairs  of  the  diocese  had  been  left  by  the  bishop 

under  Dr.  Blow.    In  1676,  when  only  18,  he  was  entirely  in  his  brother's  care,  trusting  implicitly 

made  organist  of  Westminster  Abbey,  and  six  m  the  latler's  financial  ability,  which  was  un- 

years  afterward  was  appointed  to  611  the  same  fortunately  as  little  as  the  bishop  s  own.    When 

office  at  the  chapel-royal,  SL  James.    From  this  the  crash,  rendered  inevitable  by  faulty  business 

period  his  fame  increased  rapidly,  his  anthems  rnethods,   came,    Edward   died    broken-hearted, 

and  other  church  music  being  popular  in  all  fhe  The  indebtedness  reached  nearly  $4^00.000,  and 

cathedrals  of  the  kingdom;  nor  were  his  com-  the  crisjs  came   at   a  time   of  general   financial 

positions  for  the  stage  and  music-room  less  sue-  panic.    The  bishop,  however   was  never  accuswi 

cessfuL     He     composed     music,     religious     and  of  any  dishonesty,  though  the  unwisdom  of  his 

secular,  with  equal  facility:  and  with  respect  to  confidence  m  his  brother  was  widely  criticised. 

chamber  music  his  compositions  superseded  all  His  owm   light  regard  for  the  value  of  money 

prior  productions.     Of  his  numerous  works  his  was  well  known,  as  he  had  served  as  bishop  for 

'Te  Deum'   and   'Jubilate'   were  composed  for  25  years  before  he  accepted  even  the  'cathredrati- 

the  celebration   of  St.   Cecilia's  Day,   1694.     Of  cum»   of  $S,ooo  a  year,  and  when  paid   it  usu- 

bis    instrumental    music    a   collection   was    pub-  ally  was  given  away  before  night.    He  tendered 

lished    two   years   after   his   decease,   and   com-  his  resignation  in  1880,  but  it  was  not  accepted 

prised    pieces    in    four   parts,    for    two    violins,  though  he  was  given  a  coadjutor.  _  At  his  death 

tenor  and  bass.    Many  of  his  songs  were  pub-  the    Roman    Catholics    m    his   onpinal    diocese 

lished  after  bis  death  under  the  title  of  Orpheus  numbered  half  a  million.    He  published  a  series 

Britannicus.    'Ye  Twice  Ten  Hundred  Deities,'  of  text-books  for  the  use  of  Roman  Catholic 

contained  in  this  collection,  is  considered  the  schools  in  his  diocese. 

finest  piece  of  recitative  in  the  language;  while  Purchas,  per'chas,  Samuel,  English  author 

his  music  in   'King_  Arthur'   has  maintained  its  and   Anglican   clergyman::   b.    Thaxted,   Essex, 

popularity  undiminished  till  our  own  day.    In  about  1575;  d.  London  September  162&    He  was 

1695,  the  year  of  his  death,  he  set  to  music  graduated  from   Cambridge,  took  holy  ordera, 

'Sonduca,'    an  opera  altered  by  Dryden  from  ^gg  vicar  of  Eastwood,  Essex,  1604-13,  and  in 

Beaumont  and  Fletcher;  but  his  chief  opera  is  ifii^  became  rector  of  Saint  Martin's,  Ludgate, 

'Dido  and  -Eneas'    <i68o).    He  was  the  au-  London,  where  he  remained  until  his  death.    He 

thor  of  a  vast  variety  of  catches,  rounds,  glees,  published  in  1613  'Purchas  his  Pilgrimage,  or 

etc.,  remarkable  both  for  their  melody  and  for  Relations  of  the  World  and  the  Religions  Ob- 

their   spirit,    homor,    and    originality.    He   was  served  in   All   Ages  and  Places,'    supplemented 

buried   m  Westminster  Abbey.     A  splendid  edi-  in    1625   by   'Purchas   his   Pilgrimmes'    in   four 

tkm  of  his   works   is   published  bj^  the   Purcell  volumes.     The   first   is   his   own   work   and   the 

Society,  founded  in  1878.    An  earlier  edition  of  htter  a  collection  of  the  narratives  of  different 

his    sacred    compositions    is    that    of    Novellq  travelers,  edited  by  him.    The  latter  was  illus- 

(1829-32).     Consult:     Cummings,      'Life     of  trated  with  maps,  and  the  edition  of  i6a6  was 

Henry  Purcell'    (1882).  supplemented  by  a  fifth  volume.   Itwasaworkof 

Pnrcell,  John  ^aptiat   American   Roman  great  value  in  its  dav;  giving  accourits  of  travels 

Catholic  archbishop :  b.  Mallow,  County  Cork,  in  Europe,  Asia,  Africa,  and  America,  and  was 

Ireland,  26  Feb.  1800;  d.  Brown  County,  Ohio,  soon  imitated.    It  is  valuable  to-day  as  reveal- 

4  July  1883.    He  came  to  the  United  States  in  ing  the  ideas  prevailing  m  England  at  that  time 
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concerning  the  rest  of  the  world  at  large.  He 
also  wrote:  * Mictocosmos,  or  the  History  of 
Man>  (1619)  ;  'The  King's  Tower  and 
Triumphal  Arch  of  Ijjndon'  (1623). 

Purdue  University,  the  Indiana  State  col- 
lege of  agriculture  and  technology  at  Lafayette. 
Tt  was  established  under  the  land  grant  act  of 
1862;  and  in  1869  was  named  for  John  Purdue 
who  gave  $150,000  and  100  acres  of  land  to  the 
Slate  for  the  institution.  It  was  first  opened  to 
students  in  1874.  Its  present  organization 
includes  six  schools:  (i)  the  School  of  Mechani- 
cal Engineerine ;  {2)  the  School  of  Civil  Engi- 
neering; (3)  the  School  of  Electrical  Engineer- 
ing; (4)  the  School  of  Agriculture;  (5)  the 
School  of  Science ;  (6)  the  School  of  Pharmacy. 
The  regular  courses  extend  over  four  years ;  in 
addition  the  School  of  Agriculture  offers 
a  special  two  years'  course,  and  a  short  course 
of  two  winter  terms;  and  the  School  of  Phar- 
macy also  offers  a  two  years'  course.  In  Ip02 
a  course  in  telephonic  engineering  was  added. 
The  degrees  conferred  are  bachelor  of  science, 
and  graduate  in  pharmacy.  Graduate  work  is 
provided  for  and  the  degrees  of  master  of 
science,  mechanical  ■  engineer,  electrical  engi- 
neer, civil  engineer,  and  analytical  chemist  are 
given  to  graduate  students.  Instruction  in  mili- 
tary science  and  tactics  is  a  part  of  the  curric- 
ulum, and  all  men  students  are  expected  to 
join  the  military  company  for  two  years.  The 
college  is  coeducational,  women  entering  mostly 
the  schools  of  Science,  of  Pharmacy,  and  of 
Agriculture.  The  grounds  comprise  180  acres, 
50  of  which  are  used  as  the  university  campus, 
the  remaining  130  being  devoted  to  the  ex- 
perimental farm  for  the  School  of  Agriculture, 
In  1902  a  new  agricultural  building  was  com- 
pleted furnished  with  the  best  modem  appara- 
tus, in  1903  the  Eliza  Fowler  Hall  was  com- 
pleted, containing  the  auditorium  and  the  ot!ices 
of  the  president;  other  buildings  of  inipor- 
tance  are  the  engineering  building  for  the  de- 
partments of  Mechanical  and  Civi'.  Engineering, 
the  electrical  building,  Science  Hall,  the  veter- 
inary infirmary,  Purdue  Hall,  and  Art  Hall. 
The  laboratories  are  all  well  equipped  with 
modern  scientific  appliances,  the  equipment  of 
the  School  of  Mechanical  Engineering  including 
a  locomotive  testing  plant.  The  library  contains 
(1910)  30,000  volumes.  The  ^ricultural  ex- 
periment station  is  also  connected  with  the  Uni- 
versity, and  fanners'  institutes  are  organized 
throughout  the  State.  Tuition  is  free  for  resi- 
dents 01  the  Stale;  the  income  is  derived  mostly 
from  the  land  prant  fund  of  1862,  from  the 
national  appropriation  and  from  the  State  tax; 
in  1910  it  aniounied  to  $492,000.  In  1910  the 
students  numbered  1,867;  the  total  number  of 
graduates  3.53Q.  Its  rank  among  schools  of 
technology  is  high,  and  it  holds  an  influential 
place  in  the  educational  system  of  the  State. 

Pur'eztives,  cathartics;  medicines  for  evac- 
uating the  bowels.  See  Cathartic;  Cowstipa- 
noH. 

Pur'gatory,  according  to  the  doctrine  of 
the  Roman  Catholic  Church,  a  state  or  place  in 
which  the  souls  of  those  who  depart  this  life  iti 
the  grace  ofGod  suffer  for  a  time,  in  expiation 
of  their  venial  transgressions  or,  in  undergoing 
the  penalty  due  to  mortal  sins,  the  guilt  and  rler- 


nal  punishment  of  which  have  been  remitted. 
Hence  purgatory  is  not "  a  place  or  state  of 
probation :  for  the  souls  in  purgatory  the  time 
of  probation  is  past,  and  they  are  already  assured 
of  their  everlasting  bliss  in  heaven,  though  as 
yet  they  arc  not  sufficiently  pure  and  holy  to  be 
admitted  to  the  vision  of  God,  The  dogmatic 
teaching  of  the  Church  goes  only  so  far  as  to 
declare  that,  (1)  there  is  a  purgatoriura  (place 
of  purification),  and  (3)  that  the  souls  therein 
are  aided  by  the  prayers  of  their  brethren  on 
earth.  But  though  the  definitive  teaching  of 
the  Church  stops  here,  the  speculations  of  divines, 
the  meditations  of  spiritual  men,  and  the  beliefs 
of  the  general  mass  of  the  faithful  go  much 
further,  and  have  developed  an  idea  of  purgatoiy 
which  is  very  much  more  definite.  Thomas 
Aquinas  and  Suarez,  among  the  greatest  li^ts 
of  the  theological  schools,  teach  tliat  instantly 
after  passing  out  of  the  present  life,  the  faithful 
souls  are  cleansed  from  the  stains  of  all  venial 
sin  by  their  turning  with  perfect  love  to  God; 
at  the  same  time  the  debt  of  the  temporal  pen- 
alties of  sin,  whether  mortal  or  venial,  has  still 
to  be  paid.  It  is  the  common  belief  of  the 
Western  Church  that  the  purgation  is  by  material 
fire,  and  the  teaching  of  theologians  is  that  the 

?iurgatorial  pains  are  very  terrible.  While  con- 
essedly  the  doctrine  of  purgatory  is  not  clearly 
and  unequivocally  deducible  from  any  passage 
of  the  universally  accepted  books  either  of  the 
Hebrew  or  the  Christian  Scriptures  (for  Mac- 
cabees is  not  received  by  all  as  canonical,  and 
passages  of  the  New  Testament  which  Catholics 
believe  to  point  decisively  to  this  doctrine  have 
no  such  signification  for  Protestants),  itis"  aS^ 
mitted  on  all  sides  that  in  the  very  earliest 
church  liturgies  that  are  extant  are  found 
forms  of  prayer  for  the  dead,  and  that  the  ex- 
istence of  an  intermediate  stale  after  death  is 
taught  by  the  Fatliers  both  Eastern  and  Western 
with  practical  unanimity,  so  far  at  least  as  to 
admit  tiiat  the  dead  can  be  aided  by  the  prayers 
of  the  living. 

Purifica'tion,  in  the  Jewish  ceremonial  law, 
a  bodily  cleansing  with  water  accompanied  by 
rite?  more  or  less  elaborate  according  to  the 
nature  of  the  uncleanness  from  which  the  per- 
son was  to  be  purified:  this  physical  cleansing 
being  regarded  as  emblematical  of  an  inward 
Spiritual  purification.  For  different  occasions  of 
purification  and  different  riles,  see  Leviticus  xi 
2^-40.  XV,  I-15.  XV.  18,  Numbers  xix.  Similar 
rites  of  purification  are  common  to  pagan  re- 
ligions whether  of  ancient  or  modem  times,  tbl 
the  ritnal  of  the  Roman  Catholic  Church,  the'" 
rinsing  of  the  chalice  after  communion  and  the 
ablution  of  the  fingers  of  the  celebrant  after 
the  same  are  called  a  purification. 

Purification  of  the  BlesMd  Virgin  VLary, 
Feast  of  the,  a  festival  observed  in  the  Roman 
Catholic  Church  on  2  February:  in  the  calendar 
of  the  Episcopal  Church  in  the  United  States  as 
well  as  in  that  of  the  Established  Church  of  Eng- 
land the  Purification  of  the  Virgin  Mary  is  en- 
tered for  the  same  day,  and  in  the  Book  of 
Common  Prayer  there  are  collect  and  lessons  for 
the  day  of  "the  Presentation  of  Christ  in  the  Tem- 
ple, commonly  called  the  Purificatioii  of  "Sainf ' 
Mary  the  Virgin."  The  events  commemorated 
by  the  Church  on  this  day  are  those  recorded  in 
the  gospel  of  St.  Luke,  ii.  22-39,  namely,  the  go- 
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ing  of  the  Virgin  to  the  Temple  40  days  after  Purim,  poo'rlm.  the  Festival  of  Lots,  which 
the  birth  of  her  son,  for  her  ritual  purification  was  instituted  by  Mordeeai  (Esther  ix.  27-x.  3), 
after  childbirth,  according  to  the  prescriptions  of  and  is  celebrated  to  this  day  by  the  Jews  on  the 
Leviticus  xii. ;  the  presentation  of  the  babe  to  14th  and  15th  of  the  month  Adar  (March),  in 
the  Lord ;  and  the  prophecies  of  Simeon  and  commemoration  Of  their  wonderful  deliveraince 
Anna.  The  Christian  festival  of  the  Purifica-  from  the  destruction  with  which  they  were 
tion  was  solemnized  by  the  Church  at  least  as  threatened  by  Haman.  On  these  festive  days  the 
early  as  the  end  of  the  6th  century.  It  is  cua-  book  of  Esther  is  read,  presents  are  interchanged, 
tonury  on  this  day,  in  Catholic  countries,  for  the  and  gifts  are  sent  to  the  poor.  The  great  pop- 
people  and  clergy  to  form  processions,  each  one  ularity  of  this  festival  in  the  days  of  Christ  may 
carrying  a  lighted  candle,  signifying  the  light  be  gathered  from  the  following  remark  of  Jo- 
which'  the  Redeemer  brought  into  the  world.  sephus :  "Even  now  all  the  Jews  that  are  in  the 
-,  ,,  ,  .  ^  ,_,  .,_.-,  c  habitable  earth  keep  these  days  as  festivals  and 
Purtlymp  Apparatus,  (Electrolytic),  for  ^^^  .„„^  j„  „^^  another."  It  is  supposed 
purifying  hquids  especially  water,  for  in-  ji^gt  j^  ^^^  (his  feast  which  Jesus  went  up  io 
dustrial,  city  and  town  purposes;  a  recent  celebrate  at  Jerusalem  (John  v.  i>.  It  is  uni- 
uivention  is  an  improved  apparatus  and  system  ^ersally  celebrated  by  the  large  Hebrew  popu- 
lor  the  purification  of  sewerage  and  water  sup-  jatJon  in  the  United  States, 
ply.     After  several  years'   experimenting  with 

various  metals    for   an   electrode    to   coagulate  Puritan  City,  a  name  applied  to  Boston, 

the  impurities  in  water  (organic  and  inorganic)  Mass.,  referring  both  to  the  early  settlers  and  the 

it  has  been  found  that  certain  metals  are  capable  characteristics  of  its  modern  inhabitants. 
of  producing  while  under  the  action  of  an  electric 

current  immersed  in  the  liquid  to  be  purified,  PuritaniBm.  The  Puritans  were  those 
in  the  form  of  a  sheet  or  plate,  an  insoluble  who  thought  that  the  English  Reformation  had 
hydroxid  of  the  chlorides  and  sulphates  held  in  not  gone  far  enough  in  its  separation  from  tlie 
solution,  which  are  set  free  by  the  action  of  cur-  RcHOian  Catholic  Church,  but  that  there  were 
rent  passing  through  the  liquid  (see  ELEcmoLy-  many  ceremonies  and  forms  still  retained  in  the 
sis);  hydrogen  being  evolved  at  the  cathode  and  worship  which  were  too  suggestive  of  Papacy. 
oxygen  at  the  anode,  which  destroys  the  animal  They  held  that  it  was  not  expedient  or  right  to 
and  vegetable  Ufe,  leaving  the  water  clear,  free  retain  the  use  of  the  cross  in  baptism,  the  clerical 
frotn  odor  and  disease- breeding  germs,  spark-  vestments,  the  custom  of  kneeling  at  the  altar, 
ling,  with  a  pure  watertaste  (see Distillation).-  and  other  forms  which  had  been  rejected  by  the 
For  municipal  supply,  means  are  provided  for  the  Reformed  Churches  on  the  Continent.  They  be- 
generalion  of  electricity  by  either  hydraulic  or  lieved  that  the  wor^ip  should  in  this  way  be 
artiticiai  pbwer,  using  large  basins  for  the  water  purified  and  that  only  those  who  lived  upridit 
to  flow  through  containing  the  electrodes,  which  lives  should  be  the  ministers  of  the  church.  To 
purifies  on  its  passage  out  of  the  basin  into  a  co-  them  the  church  was  a  means  of  advancing  re- 
apilaling  section,  being  provided  with  means  to  ligiouB  truth,  and  it  could  not  do  this  to  the  best 
retard  the  suspended  matter,  allowing  the  water  advantage  while  hampered,  as  they  thought,  by 
to  flow  down  an  inclined  weir  for  the  purpose  of  useless,  misleading  and  unscriplural  forms  and 
aeration,  into  another  compartment  of  the  basin  ceremonies,  especially  when  these  forms  and 
containing  screens,  which  clarifies  it  free  from  ceremonies  were  obligatory  for  all  and  the  ob- 
all  sediment,  thence  to  storage  reservoirs ;  occu-  aervance  of  them  enforced  by  the  civil  authority. 
pying  small  space  as  compared  to  sand  bed  filters  During  the  persecution  of  the  Protestants  in  the 
and  automatic  in  operation.  The  apparatus  for  reign  of  Mary,  hundreds  of  the  English  reform- 
potable  and  industrial  use  consists  of  vessels  ers  went  to  the  Continent  and  were  in  the  corn- 
capable  of  working  under  high  pressure  as  for  pany  of  the  leaders  of  the  Reformed  Church. 
boiler  feed  purposes,  one  of  which  contains  the  When  Elizabeth  came  to  the  throne,  these  men 
electrodes  or  a  series  of  them  for  very  large  sup-  returned  and  became  the  leaders  of  English 
ply;  the  electrodes  i-eing  connected  to  a  suitable  protestantism.  Some  of  them  regarded  the  wear- 
source  of  electric  supply,  the  vessels  being  pro-  jng  of  the  vestments  prescribed  by  the  Church 
vided  with  air-valves  and  insulators  to  prevent  authorities  as  a  matter  of  indifference,  others 
the  grounding  of  the  current,  and  connected  to  refused  to  wear  them.  They  did  not  object  to 
Other  vessels  by  suitable  conduits  to  remove  the  the  government  of  the  Church  of  England  or  the 
suspended  matter,  thus  permitting  a  constant  flow  close  connection  between  Church  and  State  or 
of  the  water  through  the  apparatus,  reqniring  the  doctrinal  system,  but  objected  to  what  thty 
Fmall  space  and  installed  at  any  convenient  point  regarded  as  the  remnants  of  popery, 
that  the  water  can  be  conveyed  to.  A  special  Whether  they  would  be  allowed  to  do  as  they 
feature  of  the  de\ice  is  the  means  employed  to  wished  or  not  depended  largely  on  tlie  attitude 
reduce  the  consiimption  of  the  electric  current  of  the  queen.  Eliiabelh  was  a  woman  whose  re- 
which  has  been  one  of  the  chief  sources  why  Itgiotis  tastes  were  stronger  than  her  religious 
heretofore  this  method  of  purifying  liquids  by  convictions  and  the  simplicity  and  bareriess  of 
electrolysis  has  not  been  commercial.  The  theory  the  vrarship  of  the  Reformed  Church  offended 
of  using  electricity  to  purify  liquids  has  long  her.  She  disliked  Puritanism  because  the  teach- 
been  known  from  a  laboratory  standpoint,  but  ings  of  men  like  John  Knox  opposed  her  idea 
the  methods  and  electrode  used  by  this  company  of  the  royal  power.  She  opposed  any  puritan- 
harc  established  the  practical  and  commercial  ical  modifications  of  the  Prayer  Book  or  of  the 
value  of  this  system  for  the  purification  of  liquids  ceremonies  of  the  church.  That  there  was  to  be 
by  electrolysis  on  a  large  scale.  no  room  for  nonconformity  was  shown  when 
William  R.  Chipmaw,  her  first  parliament  passed  the  Act  of  Uniform- 
CkUf  Engineer  Chipman  Electric P^nlyiUgCom-  ity,  which  made  unlawful  any  fwrn  of  public 
tmyof  N*v  York.  worship  but  that  of  the  Prayer  Book,  and  th« 
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PURITANS  — PURPLE  FALCON 

Act  of  Supremacy,  by  which  the  queen  was  ac-  separated  from  the  EngUsh  communion  and  were 
knowledged  supreme  governor  of  the  realm  in    independent  in  their  church  government.     But 

spiritual  and  ecclesiastical  affairs.     She  resolved  the  Puritans  because  of  their  distance  from  the 

to  retain  in  the  worship  as  much  show  and  form  home  country  and  because  of  the  influence  of  the 

as    possible,    and    ordered    uniformity    in    vest-  Pilgrims    very   quickly   adopted   the    Congrega- 
meuts.     If  any  refused  they  were  forbidden  to    tional   or   Independent   form   of  church   govern- 

preach  and   deprived  of  their  office.     This  law  ment. 

was  not  strictly  enforced  at  first,  but  with  greater  Bibliography. —  Byington,     'The     Puritan    m 

rigor  as  the  time  went  on.     Large  numbers  were  England   and   New   England    (1897);   Campbell, 

ejected   from   their   churches,   but   conlinund   to  'The   Puritan  in  Holland,  England,  and  Amer- 

hold  private   meetings.     Many  y/ere  imprisoned  ica    (1892);    Neal,    'History   of   the    Puritans'; 

and   treated   with   severity.     But   nonconformity  the  English  Histories  of  this  period;  works  or) 

continued  to  grow  notwithstanding  Ihe  efforts  to  Congregationalism.  Curtis  Manning  Geeh 

suppress  it.  Hartford  Theohgieal  Seminary,  Hartford,  Conn. 

In  early  Puritanism  the  objection  is  mamly  to  Pu'ritaa..     See  Pubitaj^ism. 

the  forms  and  ceremonies  in  the  worship  of  the  _  _,^       ,    _,.             . 

church.    In  the  later  years  of  the  reign  of  Eliza-  ,     I^^mge  s  Figures,  in  optics,  figures  pro- 

beth,  attention  is  given  to  the  government  of  the  •'"'^^<'  "n  a  wall  of  uniform  color  when  a  per- 

Church   and   the   relation   between   Church   and  ?""  "^^"i"^  ^  dark  room  with  a  candle  moves 

State.     Eliiabelh   claimed   that   in   this   her   will  "  "P  »"<i  <J?*"  approximately  on  a  level   with 

was  supreme.     Some  of  the  Puritans,  above  all  ^^"^    '^^^      From    the    eye    near   the    candle    an 

Others,  Thomas  Cartwright.  taught  that  the  only  ^^B*   «*   'h*   "*""'''    ""^^^^    *'"    ^P''^'"'   "'"*" 

right  form  of  Church  government  was  that  laid  J^*^"*  ""  ^^  '^^^• 

down  in  the  New  Testament  and  that  it  was  Purple  of  Cauiut,  a  purple  substance  used 
Presbyterianism.  He  taught  that  the  civil  au-  to  some  extent  in  the  arts,  discovered  by  Dr. 
thoriiics  are  not  to  interfere  in  Church  afTairs,  Cassius  at  Leyden  in  1683.  This  substance  is 
but  they  are  bound  to  protect  it.  There  is  still  probably  an  oxide  of  gold  containmg  small 
to  be  a  state  church  but  with  a  Presbyterian  quantities  of  oxide  of  Un;  it  is  prepared  by 
rather  than  an  Episcopal  form  of  government  adding  protochlondc  of  tin,  along  with  a  little 
This  was  directly  opposed  to  the  Queen's  su-  perchloride,  to  a  solution  of  chloride  of  gold, 
premacy,  and  her  efforts  to  suppress  this  form  w"""  "  '»  thrown  down  in  the  form  of  a  dark 
of  Puritanism  were  vigorous.  These  Puritan  Purple-colored  precipitate.  Punfle  of  Cassius, 
movements  were  within  the  Established  Church,  m\%SLd  with  borax  and  applied  to  the  surface  of 
but  there  were  some  who  believed  that  a  church  china,  imparts  a  beautiful  rose-pink  or  rich  pur- 
having  any  connection  with  the  state  was  un-  P'<  "''"r,  according  to  the  quantity  employed, 
scriptural  and  so  there  arose  the  party  called  _  Purple  Color.  The  ancients  attributed  the 
Independents  or  Separatists.  They  taught  that  discoven-  of  purple  to  the  Phcenicians.  The 
the  local  church  was  independent  and  should  story  of  its  having  been  discovered  by  a  dog 
manage  its  own  affairs.  These  were  also  called  biting  3  purple-fish,  and  thus  staining  his  mouth, 
Brownists  from  Robert  Browne,  who  was  their  is  well  known.  The  purple-fish  was  found  not 
first  leader.  The  Separatists  were  severely  per-  only  on  the  Phonician  coasts,  but  in  all  other 
secuted  and  many  left  the  country.  Thus,  at  the  parts  of  the  Mediterranean,  so  that  the  use  of 
close  of  the  reign  of  Elizabeth,  there  are  three  it  in  dyeing  came  to  be  common  with  other 
kinds  of  Puritans:  those  who  desire  a  purified  nations.  The  modern  discovery  of  purple  colon 
worship  and  still  remain  in  the  Church,  those  *rom  coal-tar  makes  an  important  epoch  in  the 
who  would  have  a  state  church  under  the  Pres-  history  of  the  dye.  Painters  in  oil  and  water- 
byterian  form  of  government,  and  those  who  be-  colors  produce  various  shades  of  purple  by  mix- 
lieved  that  an  established  church  was  wrong.  w>S  certain  red  and  blue  pigments.  For  work  in 
Hopes  were  entertained  that  James  VI.,  educated  oil  French  ultramarine,  often  called  French  blue, 
in  Presbyterian  Scotland,  would  be  more  favor-  's  mixed  with  vermilion  or  some  madder  red 
able  to  Puritanism,  The  clergy  petitioned  him  (madder  carmine  is  best),  or  one  of  these  reds 
for  freedom  from  the  burden  of  human  rites  w'th  cobalt  blue  if  a  pale  purple  is  wanted.  For 
and  ceremonies  and  the  matter  was  considered  permanent  purples  m  water-colors  the  same 
at  the  Hampton  Court  Conference.  But  James'  hlues  are  used ;  but  one  of  the  madder  reds,  not 
motto  was  "No  bishop,  no  king,"  so  they  could  vermilion,  should  be  mixed  with  them.  A  much 
look  for  little  toleration.  Uniformity  was  en-  "cher  purple  than  any  of  the  above  mixtures 
forced  with  great  vigor  and  many  Puritans  de-  *'"'  K'v«  's  produced  by  Prussian  blue  and  one 
prived  of  all  hopes  of  redress  left  the  country.  °'  ™  'a'!**  from  cochineal  — namely,  carmine 
This  condition  continued  with  even  greater  se-  <"■  crimson  lake— but  it  is  not  permanent.  This 
verity  in  the  reign  of  his  son,  Charles  I.,  and  P>"Ple.  as  well  as  that  obtained  by  mixing  Indian 
there  seemed  in  the  early  part  of  his  reign  no  ^^"^  ""'h  indigo,  also  fugitive,  was  much  used  by 
check  on  his  tyratmy  in  church  and  state.  De-  water-color  painters  in  past  years.  Purple  mad- 
spairing  of  freedom  in  Old  England,  Puritan  der  is  the  only  simple  purple  pigment  available 
and  Separatist  tume^  to  America  to  create  there  *°''  ™^  artist  which  is  durable,  and  it  is  un- 
a  New  England.  In  i6ao  a  little  company  of  lortunately  costly.  All  purples  are  changed  to 
Separatists  after  a  sojourn  in  Holland  came  to  neutral  and  gray  tints  by  the  addition  of  any 
America  and  settled  at  Plymouth.  In  the  course  yellow  pigment.  For  house-painting  maroon 
of  the  next  20  years  thousands  of  Puritans  set-  ^^ke  with  a  little  French  blue  gives  a  useful  pur- 
tie  in  Massachusetts.    This  Puritan  emigration  P'*-    See    Dyes. 

stops  in  1640,  when  there  seems  a  better  prospect  Purple-faced  Honkey.  See  Lancuk;  Wak- 

of  liberty  in  England.     The  Puritan  emigrants  niaoa 

canw  a*  members  of  the  Church  of  England  with  Purple  Falcon.  Order  of  tfie.    See  Oanns, 

no  deaire  to  separate.  The  Pilgrims  were  already  Royau        '"^'^  """^  *"  "**    "^^  ^~™' 
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Purple  Pinch,  3  handsome  American  (inch  the  mantle  cavity  and  has  at  first  the  color  and 

{Carpodacui  frurpureus)  which  in  some  one  of  consistency  of  cream  and  a  disagreeable  odor, 

its  varieties   is  known   throughout   the   United  but  changes  to  purple  upoii  exposure  to  light 

States  and  Canada.     The  male  exhibits  in  spring  Consult    Simmonds,    'Commercial    Products   of 

a  plumaee  beautifully  tinged  with  rose  red  and  the  Sea.' 

cniiison;  and  sings  a  brilliant  melody.    These         Pur'pura.    See  PtjaPLE- shell 
birds  nest  m  orchard  trees  and  similar  places, 
and  lay  greenish  speckled  eggs.  Purse,  a  specific  sum  of  moni:y,   usually 

Purple  Martin,  one  of  the  large,  lustrous,  "warded   as   a   prize   in    athlaics,    horse-racing, 

blue-black  swallows  of  the  genus  Prognt,  sev-  and  other  sports.     In  Turkey  it   consists  of  500 

eral  species  of  which  inhabit  South  and  Central  T '""kish  piastres,  and  its  yalu<;  is  $22;  m  Egypt 

America,   while  one    (P.  tubu)    is  a  familiar  ?  purseconsi.sls  of  500  tariff  piastre^,  value  $25; 

visitor  in  summer  to  almost  all   pans  of  the  '"  P^''*"''  5°  tomans,  valiio  $107-    Sec  Prize. 
United  States.    They  originally  nested  in  hollow  Purser,  a  name  applied  to  the  tashicr  or 

trees,   but    in   both    North   and    South    America  chief  clerk  on   board   a  passenger  steamer.     In 

have   at    once  associated   themselves   with   man-  the  navy  a  purser  was  formerly  an  officer  who 

kind   as    soon   as   civilization    approached   their  t^k  charge  of  the  provisions  of  a  ship  of  war, 

habitat :   arid  now  everywhere  make  their  nests  and  saw  to  their  distribution  among  the  officers 

about  buildings  or  in  garden  bird-boxes.     They  ^„^  „^„      He  had  very  little  to  do  with  money 

^V^Z7^,i^fh'?rtnrw// ""'"'*""*'"*  ™^""^.   but   generally   bore   an   evil   reputatioi 
01   our    insect-hunt  in  £r   ijirds.  .,  -,         r  r  ■     t     -j-  7 

among  the  sailors  lor  untair  dealing  and  rapac- 

Purple  Scale.      See  Scale  Insects,  iiy.    The  designation  is  now  discarded  for  that 

Purple  Shell,  a  gastropod  mollusk  of  the  "f  paymaster,  who  holds  a  different  position. 

family  Ituricida  and  especially  of  one  section  of  PursTane,     a     pot-herb     and     well-known 

It  of   which   the   genus   Purpura   is  tj-pieal.    A  ^eed  forming  good  fodder  for  pigs  and  called 

great  many  species  are  found  in  all  seas.     The  "pussley"   by   farm-hands.     See   Portulaca. 


true    purples    form    tiie    subfamily    Purturinir.  _         ,        ,         , 

The  MuAcid.  are  carnivorous  marine  snails  ver^     .„Sj!rr?^^„^:. 


.uc   .-««..i.ii^ici.«wuvu.ousiiiariiicBiiaiis  vcij  -  ..  a  title  used  ii    _.._ 

destructive  to  other  mollusks.  barnacles,  etc.  heraldry  of  England,  Scotland  and  Ireland,  and 
Many  of  the  tropical  species  of  Murex  and  re-  derived  from  the  Latin  word  'Pl-osequi^  to  fol- 
iated genera  are  of  large  size  and  remarkable  i"*'  ^^  '*  the  lowest  of  heraldic  offices  hut 
for  the  large  spines  home  upon  the  shells,  but  ^^^  .*<  P-^s^'vants  were  usually  selected  the 
our  representatives  of  the  family  are  small  and  superior  officials  known  as  herald  and  kmg-at- 
inconspicuous,  (See  Dull,)  Our  true  purple  arms..  The  English  college  of  arms  has  four 
shell  (purpura  lapillus)  is  found  in  great  abun-  pursuivants,  the  Scottish  heraldic  establishment 
dance  on  r^ky  coasts  on  both  sides  of  the  North  has  'hree  and  the  Ulster  kmg-at-arms  in  Ir^- 
Atlantic,  but  is  infrequent  in  the  United  States  '^°  ""  ^'""'• 

south  of  Long  Island  Sound,  where  it  is  re-  Piiru>Ptirus,  poo-roo'-poo-roos',  or  Puia 
placed  to  some  extent  by  related  species.  The  Pulu,  a  tribe  of  Brazilian  Indians,  now  ex- 
diell  is  very  thick  and  solid,  short  oval  with  a  tinct  or  represented  only  by  the  Pamary  or  Fau- 
low  spire  and  a  large  aperture,  the  outer  lio  of  mary,  but  formerly  living  alorig  the  Purus  River 
which  is  marked  with  revolving  ridges.  It  is  (q.v,)  in  western  Brazil.  They  were  naked 
extremely  variable  in  size,  shape,  color,  and  savages,  who  slept  on  the  sand  instead  of  in 
markings.  Like  the  drill  it  is  carnivorous,  but  hammocks,  and  were  afflicted  by  a  leprous 
with  us  confines  its  attacks  chiefly  to  the  barna-  disease  which  covered  them  with  bluish  and 
cles  which  encrust  the  rocks  between  tides,  whitish  spots.  They  used  practically  no  shelter- 
though  in  Europe  it  worics  great  havoc  on  the  ing  or  covering,  except  leaf  umbrellas,  and  wore 
mussel  beds.  their  hair  long  and  unkempt,  cut  only  on  the 
The  name  'purple  shell'  applied  to  this  group  forehead  in  a  square  bang.  Linguistically  they 
of  mollusks  is  derived  from  the  use  to  which  seem  to  have  been  separate  from  the  surround- 
certain  species  were  put  by  the  ancients  in  the  ing  peoples, 

preparation  of  their  most  valued  dye-stuffs,  for  Puniandiro    000  roo  an  de'ro     Mexico 

which  the  city  of  Tyre  was  especially  famous,  j„„„    „f  ^i,^    'taVe  ^f    MiehoacSn'  and   capital 

md  upon   which  Its  prospenty  about  looo  B.C.  ..j^     ^f  ^^,^  jig^^ct  of   Puniandiro   in  centnU 

MS  founded.    The  Tynan  purples  were  of  sev-  Mexico,  situated  on  the  southern  shore  of  a 

eral  shades,  trying  from  blue  to  a  dull  crimson  ^^,|  j^j^     j,^^,^       ^jj^^  northwest  of  Morelia, 

dependent  «pon  the  rart.cuiar  variety  of  shell  j^  j^^  ^  '^aii  bu^sij^sg  [„  Mexican  leather  and 

employed   and  the  substances  mixed  with  the  („  ,1,    agricultural  produce  of  the  surrounding 

extract.     Among  the  most  important  species  util-  --„„,_,  "                    *"                                                "» 

iied  were  Murex  irunculus,  M.  brandaris,  and  «""'"'■ 

Purpurea   patula.     These   snails   i^ere    gathered  Ponu,  pooroos',  a  South  American  river, 

on  both  the  African  and  European  shores  of  the  an  affluent  of  the  Amaicm,  rising  in  the  east  of 

Mediterranean.    The  smaller  ones  were  crushed  Peru  traversing  the  northwest  corner  of   Bo- 

in  mortar-shaped  holes  in  the  rocks  and  mixed  livia,  entering  Brazil,  and  after  a  northeastward 

with    soda,   urine,    sea-water,    and   other    sub-  course  of  over  1,800  miles,  joining  the  Amazon 

stances ;  the  larger  animals  were  removed  from  about   roo  miles  above   the  latter's  confluence 

tiieir  shells  or  the  dye  squeezed  out    The  de-  with  the  Madeira.    It  has  a  verv  winding  course 

sired  colors  were  obtained   by  exposure  to  the  and   a   comparatively   slight   fall.     In   the   flood 

sun  and  by  various  combinations,  and  the  cloth  season   it    is   navigable    almost   throughout    its 

was  steeped  in  a  large  excess  of  fluid  until  the  length.     Chief  among  its  numerous  tributaries  is 

proper  effect  had  been  produced.    The  fluid  is  the  Acre.    Its  source  was  discovered  in  1864  by 

contained  in  a  saccular  gland  which  opens  into  Chandless,  an  English  explorer. 
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PURVER  — PUSEY 

Purver,  per'v^r,  Anthonjr,  English  trans-  Puaey,  Edward  Bouveric,  English  scholar 

lalor:  b.  Hurstbourne,  Hampshire,  1702;  d.  An-  and  theologian:  b.  near  Oxford  z2  Aug.  1800; 

dover,  Hampshire,  July  1?77.    He  was  at  first  d.  Ascot  Priory,  Berkshire,  16  SepL  1SI2.    He 

apprenticed  to  a  shoemaker,  but  mastered  He-  was  a  son  of  the  Hon.  Philip  Bouverie  (of  the 

brew,  and  at  zo  opened  a  school.    Later  he  went  Radnor    family),    who    assumed    the    name   of 

to  London  where  he  became  a  Quaker  and  there  Pusey  by  royal  license  on  becoming  lord  of  the 

began  his  translation  of  the  Bible  in  1733,  a  task  manor  of  that  name  in  Berkshire.     He  was  edu- 

which  occupied  him  for  20  years.     It  was  com-  cated  at  Eton  and  Oxford  University,  where  he 

dieted  in  1^3  and  published  under  the  title   'A  was    graduated   with   first   class   honors.     Soon 

New   and   Literal  Translation  of  all   the   Books  after  he   was   elected   to   a   fellowship   at   Oriel 

of  the  Old  and  New  Testament'    (1764).     The  College.     He  studied  for  two  years  in  Germany, 

publication  was  known  as  the   'Quaker's  Bible'  taking   up   more   especially   Oriental   languages, 

and   by   many   was   pronounced   crude   and   un~  theology,  and  German,  and  in  1828  was  appointed 

scholarly,   while   warmly   approved   by   Southey  regiua   professor   of   Hebrew,   a  post  which   he 

and  other  critics.     He  also  published;     'Youth's  retained  all  his  life,  and  to  which  a  canonry  at 

Delight'    (1727)  ;  'Poem  to  the  Praise  of  God'  Christ  Church  is  attached.     In  1826  he  had  pub- 

(i7<^)  ;  and  'Counsel  to  the  Friend's  Children'  lished    a    book    summariijng   the    progress   of 

(1785).  German  theological  thought  since  the  Reforma- 

T»._  i,'   -     /^«.-.  'r_k....    *  —  -_■  ~_  *'on,  expounding  the  rationalistic  views  regard- 

,    ^^^''''  S^'^Jif-1'i^^'  Tybout   American  ing'rdi^on  which  were  common   in  Ger^y. 

clergyman:  b.   Philadelphia,   Pa.,  27  Sept.  1852;  ^  account  of  which  was  founded  on  his  own 

d  New  York  24  Sept.  1901.     He  was  graduated  p^s^n^i  experience  of  what  he  believed   to  be 

from   the    University   of   Pennsylyama   m    1872  f^^   ^^j,^   of  Rationalism.     He  became   through 

?"'^«^''"'w''*   Pnnceton  Theological   Semmary  (,,«  i„f,„^«  of  his  friends  Hurrel,  Fronde,  a^ 

m  1876.     He  was  pastor  at  Wayne   Pa.,  1877-80;  Newman  an  ally  of  the  theologi.^  party  who 

and  professor  of  New  TesUment,  literature  and  ^^^^ted   the   Tra«s   for  the   Times    (see   Tbac 

!K;^.Vtrfrnam^'d'X  he'a^cTpte^  ^;^i«le 'tin^L W  Tf  ok"  '^'ct^^"  ^'"^ 
al^Tl^^e  Sth  Ave.,ue  Y^y^^^U  li"  ^H^f  fi^Xc^^s '^Vi^,^?^^^  0"t 
^''T^  M  ,  ."t^^'p^r^v  0^f«ilif^".  ^T?i  of  Fasting' ;  he  subsequently  wrote  another  (the 
Justin  Martyr  to  Early  aristianity' ;  'The  ^^-^  J  ^^^^  same  subject,  and  two  (the 
Apostolic  Age' ;  etc.  g^'  ^^j  g^j  ,q^  '^^^  Baptism.>  In 
Purvey,  per'vi,  John,  English  Biblical  connection  with  the  same  High  Church  move- 
translator:  b.  Lathbury,  Buckinghamshire,  about  ment  he  undertook  the  joint-editorship  of  the 
1354;  tl-  about  1427.  While  associated  with  'Library  of  the  Fathers'  and  the  'Library  of 
Wyclif,  whose  disciple  be  became,  he  undertook  Anglo- Catholic  Theoli^y.'  In  1843  he  was  sus- 
with  other  scholars  the  revision  of  the  transla-  pended  from  preaching  in  the  university  pulpit 
tior  of  the  Bible  made  by  Wyclif  in  1380.  The  for  three  years  on  account  of  a  sermon  oa  the 
revision  was  substantially  a  new  work  merely  Eucharist,  in  which  he  advocated  the  doctrines 
based  on  Wyciifs  copy  which  had  retained  many  of  the  real  presence,  sacerdotal  absohition,  and 
Latinisms  from  the  Vulgate.  The  new  transla-  of  Sie  duty  and  privilege  of  confession.  Except 
tion,  on  the  other  hand,  was  made  in  good  for  literary  labors  and  occasional  sermons.  Dr. 
idiomatic  English.  It  was  completed  about  1388,  Pueey's  life  was  henceforward  an  uneventhil 
four  years  after  Wyclif'a  death.  For  his  Wyclif  -  one.  Among  his  chief  works  are  a  treatise  on  . 
ile  views  he  was  imprisoned  in  1350,  recanted  'The  Ancient  Doctrine  of  the  Real  Presence'! 
to  escape  martyrdom  in  1401,  and  for  two  years  'Letters  to  the  Archbishop  of  Canterbury  in 
was  vicar  of  West  Hythe,  Kent.  Purvey  wrote  Defence  of  Church  Principles*  ;  a  treatise  on 
against  the  corruption  of  the  Church,  a  work  'Marriage  with  a  Deceased  Wife's  Sister*;  a 
entitled  'Ecclesise  Regimen,'  Consult:  Lech-  'History  of  the  Councils  of  the  Church'  (1857)  ! 
ler,  'John  Wiclif  and  his  English  Precnraors,'  s  learned  'Commentary  on  the  Minor  Prophets' 
translated  by  Lorimer  (1884).  (1860-77),  an  important  contribution  to  Hebrew 
n  (■  c,  ...„«  scholar^ip.  Nine  lectures  on  'Daniel  the 
Pus.  See  SuppuRAiiOM.  p^^p^^t,  ^,8^^,^  ^^^  .^h^  Church  of  England, 
Puaey,  pu'zi,  Caleb,  American  Quaker  or  Portion  of  Christ's  Holy  Catholic  Chnrch: 
colonist:  b.  Berkshire,  England^  about  1650;  d.  an  Eirenicon'  (1865).  As  a  leader  of  the  Tntc- 
Chester  County,  Pa.,  25  Feb.  1727.  He  was  edu-  tarian  or  High  Church  party  he  kept  a  large  sec- 
caled  a  Baptist,  but  joined  the  Quakers  and  came  tion  of  that  party  from  drifting  into  the  Catholic 
with  Penn's  company  to  America  in  1682,  erected  Chnrch  and  remained  unshaken  in  his  fidelity 
the  first  mills  in  the  province  known  as  the  to  the  church  of  his  baptism,  while  Oakley, 
•(Chester  Mills,"  and  of  which  Penn  himself  laid  Ward,  Wingfield,  Newman,  and  more  than  100 
the  cornerstone.  He  laid  out  roads,  treated  with  other  English  clergymen  went  over  to  Rome, 
the  Indians,  was  sheriff  of  Chester  County  for  On  this  ground,  perhaps,  the  party  received  the 
two  years,  justice  of  the  peace  and  of  the  county  popular  name  of  Puseyites.  Pusey  was  one  of 
courts  for  many  years,  an  associate  justice  of  the  few  Oxford  professors  whose  linguistic  ac- 
the  supreme  court,  and  for  10  years  member  of  complishment  laid  open  to  him  the  latest  re- 
assembly. He  published  a  great  number  of  searches  and  discoveries  of  German  scholarship, 
pamphlets  and  articles  in  defense  of  his  creed.  He  was  very  retired  in  his  habits,  but  Wnd- 
among  them :  *  A  Serious  and  Seasonable  Warn-  hearted,  and  hia  charity  wa>  unbounded.  Pusey 
ing'  (1675) ;  'A  Modest  Account  from  Penn-  House,  one  of  the  most  recent  of  Oxford  col- 
sylvania  of  the  Principal  DiffereiKes  in  Point  of  leges,  was  founded  as  a  memorial  to  him,  and 
DrTictrine  between  George  Keith  and  those  of  the  was  intended  to  continue  the  tradition  of  hia 
People  called  Quakers'  (1696);  'Satan's  Har-  teaching  which  it  has  done  to  the  same  extent 
bingers  Encountered'   (1700)  ;  etc.  as  All  Souls  has  fulfilled  the  purpose  of  offer- 
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FUSE  YISM — PUTNAM 

ins  niasKS  for  the  r^)ose  of  the  souls  of  those  Put  Yourself  In  His  Place,  a  novel  br 

who  perished  in  the  Hundred  Years'  war.    Con-  Charles  Reade,  published  in  187Q    The  sr-"-  ■■ 

suit:  Liddon,  'Life  of  Edward  Bouverie  Pusey'  laid  in  an  English  m        '     ■     - 

(1853-7) ;  Grafton,  'Pusey  and  the  Church  Ke-  story  narrates  the   : 

vival'   (1902).  ^ '"     "" 

Puseyism.     See  Oxjois  Movement,  The, 

Pushkin,    poosh'kln,    Alex«nder    (spelled  ^'^°i 

also  PousHKiN,  Pouchakin),  Russian  poet:  b.  „:,\,'a„i.    «j     ■  " 

Moscow    26    l^ay    (?    June)    1799;    d.    Saint  "'*••  ''"''  ="''  ^"8" 

Petersburg  29  Jan,  (10  Feb.)  183;.  He  received  Putchock,  pii-chek',  or  Puchuck,  the  I 
his  first  education  in  the  Lyceum  at  Tsarskoe-  of  Aplotaxis  lappa,  the  "costus"  of  the  ancte 
Selo.  In  j8i7  he  entered  the  service  of  the  a  composite  plant  growing  on  the  Himalayas  ]_. 
government  in  the  ministry  of  foreign  affairs,  the  vicinity  of  Cashmere.  It  has  long  lyrate 
in  1820  was  retired  to  southern  Russia  because  leaves  and  heads  of  purple  florets.  It  is  ex- 
of  his  liberal  opinions,  until  1824  was  a  subor-  ported  to  the  Malay  countries  and  to  China, 
dinate  in  the  office  of  the  governor-general  of  where  it  forms  a  main  ingredient  in  the  Chinese 
Odessa,  angered  his  superior  by  an  epigram,  and  pastille-rods  known  as  joss-sticks.  In  Upper 
was  withdrawn  wholly  from  the  service  and  India  it  is  given  as  a  medicine  in  various  corn- 
ordered  to  live  on  his  estate  of  Mikhailovskoe.  plaints  ranging  from  coughs  to  cholera,  and  is 
In  1826  Nicholas  I.  allowed  his  return  to  Saint  also  employed  in  several  other  ways. 
Petersburg,  where  he  was  made  imperial  his-  Putlit*.  poofJits,  Gustav  Heinrich  Gant 
tonographer.  His  only  work  of  research,  how-  Rdles  Hebk  vok  und  zu,  German  novelist  and 
ever,  was  the  'History  of  the  Revolt  of  Puga-  po^t:  b.  Retzin,  Prussia,  ao  March  1821;  d 
chev' ;  he  labored  in  the  archives  on  an  account  there  9  Sept.  1890.  He  was  educated  at  Magde- 
of  Peter  the  Great,  which  came  to  nothing.  He  burg,  Berlin,  and  Heidelberg,  was  engaged  in 
died  from  a  wound  received  ,n  a  duel,  and  the  (he  civil  service  in  1846-8  and  made  wrdebul 
Czar  appropna  ed  150,000  rubles  to  sett  e  h.s  j^  literary  circles  by  his  comedies  which  aptly 
affairs  and  publish  his  works     These  included  portrayed  high  social  life  and  excelled  in  humor. 

.t. 11    ■Evgenic  Onyegin>   (i8a8),  a  metrical  i„  jg^^  ^c  was  appointed  director  of  the  court 

-;;;-.'",?  i""*^!         Byronesque   tashion ;  theatre  at  Schwerin,  and  his  collected  dramas 

„.„    <Boris   CK>dutiov>    a  tragedy  dealing  with  „„e   published    in    1850-69.     His   poems    were 

rtie  troublous  period  following  the  death  of  Cjar  characterized   by   much   beTuty    and^race   and 

Feodor.    Pushkin  performed  a  great  service  for  ^is  charming  fairy  poem  'Was  sich  der  Wald 

die  Russian  language  and   literature:  molding  „^hlt>     (1850)    was    widely    circulated.    His 

the  former  which,  prior  to  his  tune  was  uncouth  ^^ej^  „^^  ^i^^  popular.    Among  his  publica- 

and  unwieldy,  and  freeing  the  latter  from  its  ^^^^^  „g.     (Vergissmeinnicht*    (1851)  ;  'Bran- 

Frwich  tradition  and  placing  it  solidly  upon  a  denburger    Geschichten'     (1862   ;     «Novellen> 

native  basis     He  has  been  called  "undeniably  (,863);  'Funken  UDter  der  Asche>  (1871). 

and  essentially  the  great  national  poet  of  Rus-  „                   ,          „                    \    /  / 

aia.»    There  are  English  renderings  of  'Evgenie  Putnain,  piSt  nam,  Frederick  W«rd,  Ameri- 

Onyegin'    (by  Spalding,  1881);  of  the  'Poems'  c»n    archaologiat    and    ethnologist:    b.     Salem, 

(by   Panin,   2d   ed.    1888);    and   of  the    'Prose  Mass.,    16   April    1839.    He   became   curator   at 

Tales'    (Iqr  Keane,  1896).    A  memorial  work.  Essex  Institute  in  Salem  in  1856,  was  graduated 

•Translations  from   Pushkin,'   by  Turner,  ap-  '"wi  Harvard  in  1862,  and  in  1864  became  di- 

giared  in  1899.  Consult:  Shaw,  'Sketch  of  rector  of  the  Essex  Institute  museum.  In  1867 
ushkin's  Life  and  Works'  (1845) ;  Flach,  'Un  he  was  appointed  superintendent  of  the  East 
Grand  Poete  Russe'  (1894).  Indian  Marine  Society's  museum  at  Salem  and 
Puss  in  Boots,  a  well-knowti  nnrsery  tale  ■«  ?87S  was  appointed  civilian  assistant  on  the 
by  Charles  Perrault,  whose  version,  'U  chat  Unitrf  SWtes  surveys  west  of  the  looth  merid- 
botte'  appeared  in  his  'Contes  de  Fees'  (1697).  ""j  ''"  ^""/l '^'"f  *?  ^^^^  i"lt'"S^"?^ 
It  was  probably  taken  from  Straparola's  'Piace-  and  reports  of  the  arehseolMiical  and  ethnological 
voli  Notti.'  The  story  is  found  in  a  Norse  ver-  "y'^"^'  'collected.  In  18^  he  was  in  charge 
■ion  in  'Lord  Peter,'  and  in  the  Swedish  'Palace  oj  tj?  Agassii  collection  of  fishes  at  the  Museum 
with  Pillars  of  Gold,'  in  which  the  cat  be-  of  C^parative  Zoology  and  m  1886  was  ap- 
fricnds  a  girl,  whose  adventures  are  similar  to  Pointed  professor  of  American  arch^logy  and 
those  of  the  ifarquis  of  Carabas.  In  a  Sicilian  cthnol^  at  Harva,rd.  He  was  chief  of  the 
version  is  found  the  first  hint  of  a  moral  which  deparftnent  of  ethnol^  at  the  World  s  Colum- 
is  lacking  in  the  above-mentioned  tales;  that  t"an  Exposition  m  189^.  He  is  author  of  nu- 
is,  the  ingratitude  of  the  man.  Cosguin  imag-  "'e™'"  yamphlets  on  scientific  subjects  was  one 
ioed  from  the  moral  that  its  origin  was  Bud-  «*  the  founder  and  editors  of  the  'American 
dhistic  for  the  story  could  only  have  arisen  in  Nat"™'!**:'  ^^  las  edited  many  volumw  of 
a  comparatively  civilized  community;  but  the  'Annual  Rqiorts  of  the  Trustees  of  the  Ptabodv 
only  Hindu  version,  the 'Match-Making  Jackal,'  Museum  of  Archseology  and  Ethnology'  and 
discovered  about  1884  in  Bengal,  has  no  moral  'Proceedmgs  of  the  Essex  Institute.' 
at  all.  The  most  complete  moral  is  found  in  Putnam,  George  Haveti,  American  pub- 
Zanzibar,  in  the  Swahili  tale  of  'Sultan  Darai,'  Usher  and  author,  son  of  G.  P.  Putnam  (q.v.)  : 
in  which  the  beneficent  beast  is  a  gazelle;  the  b,  London,  England,  2  April  law.  He  was 
ingratitude  of  the  man  is  punished  bj  the  loss  educated  in  New  York,  Paris,  and  Gottingen, 
of  all  that  he  had  gained;  the  gazelle,  which  leaving  the  university  at  the  latter  place  to  enter 
dies  of  neglect,  is  honored  by  a  public  funeral,  the  Union  army  as  a  volunteer  in  1862.  He 
A  well-known  (Jerman  version  is  that  by  Tieck,  served  through  the  war,  was  a  prisoner  at  Libby 
<Der  gestiefelt  Kater'  (179s).  in  the  winter  of  1864-S,  and  attained  rank  as 
Pos'tules.     See  Pimplk,  major  of  volunteers.    He  is  head  of  the  firm 
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PUTNAM 

G.  P.  Putnam's  Sons,  was  a  leader  in  reorganiz-  Abeicronibie,  replacing  Howe,  who  had  been 
ing  the  American  Qjpyright  League  in  1887,  and  shot  Having  been  sent  out  in  August  to  recap- 
was  instrumental  in  securing  the  passage  of  the  ture  from  the  enemy  a  large  quantity  of  British 
copyright  bill  in  1891.  He  has  published :  'Au-  stores,  he  was  taken  prisoner  and  tortured  by 
thors  and  Publishers*  (1883);  'The  Artificial  the  Indians,  but  rescued  by  a  French  officer. 
Mother*  (1894);  'Books  and  their  Makers  in  He  was  sent  to  Ticonderoga  and  thence  to 
the  Middle  Ages*  (1896)  ;  etc.  Montreal,  where  he  was  exchanged.    Promoted 

Putnam,  Georee  Palmer,  American  pub-  lieutenant-eolonel  in  I7S9,  he  accompanied  the 
lisher  and  author;  1).  Brunswick,  Maine,  7  Feb.  'orce  sent  agamst  Montreal,  upon  whose  sur- 
1814;  d  New  York  20  Dec.  1872,  He  entered  render  Canada  passed  into  English  hands.  In 
the  book  slore  of  Jonathan  Leavitt  in  New  York  '/*2  he  commanded  the  contmgent  of  i.ooo  sent 
in  1828,  became  a  member  in  the  firm  Wiley  V  Connecticut  m  the  naval  expedition  against 
and  Putnam  in  1840  and  in  1841  went  to  London  Havana.  His  vessel  was  wrecked  off  the  Cuban 
where  he  conducted  a  branch  business.  In  1848  coast,  but  those  on  hoard  escaped  by  rafts,  and 
he  returned  to  New  York,  opened  a  publishing  took  part  in  the  successful  attack  on  Havana. 
house,  engaged  in  the  production  of  finely  illus-  He  was  sent  out  agamst  the  Indians  of  the  fron- 
trated  books  and  established  "Putnam's  Maga-  tier,  who,  under  Pontiac  (q-V.),  were  menacing 
zine'  1851-6,  which  was  resumed  in  1868  and  Detroit,  in  1763.  A  peace  was  concluded;  Put- 
afterward  merged  with  <Scribner's  Monthly.'  nam  returned  to  his  farm,  and  there  remained 
In  1866  he  established  the  publishing  firm  now  '"  retirement  until  177S.  When  the  news  of 
known  as  G.  P.  Putnam's  Sons.  He  was  an  Lexington  reached  him.  he  is  said  to  have  been 
ardent  advocate  of  international  copyright  re-  plowing,  Cincinnatus-hke ;  and  at  once  to  have 
form,  secretary  for  many  years  of  the  Pub-  turned  loose  the  oxen  and  ridden  to  Cambridge. 
Ushers'  Association,  a  founder  of  the  Metro-  A  Connecticut  regiment  was  forthwith  organ- 
politan  Museum  of  Art,  and  wrote:  'A  Plea  I'^ed,  and  Putnam,  with  a  brigadier's  commis- 
for  International  Copyright'  (1837);  'Chronol-  S'on,  appointed  to  command  it.  In  May  he  led 
ogy'  (1833);  'The  Tourist  in  Europe*  (1838);  a  battalion  to  Noddle's  Island,  where  he  cap- 
•American  Facts*  (l&tS)  ;  'The  World's  Prog-  tured  a  sloop  and  burned  a  schooner  of  the 
ress'  (1850);  'Ten  Years  of  the  World's  enemy.  He  was  a  participant  in  the  battle  at 
Progress*  (1861)  '  etc  Breed's  (Bunker)  Hill,  which  he  had  helped  to 

Putnam,  Herbert,'  American  librarian:  b,  ['"'^'^j  .the  ^Jief  command  in  the  action  has 

New  York  20  Sept.  186 1.    He  was  graduated  K" -^'^J— J""" ''■"".J'^r"".  ^"fSS '■  i.-^^""" 

from  Harvard  in  1883,  studied  law  at  Columbia  ''"»• '"  "jis  picture  in  the  Capitol  at  Washington, 

and  in  1886  was  admitted  to  the  bar.    He  was  shows  Putnam  in  briUiant  uniform  defeiidmg  a 

librarian  at  the  Minneapolis  Athen^um  in  1884-7  8""-    Commissioned  major-general  in  July,  he 

and  of  the  Minneapolis  Public  Library  1887-01;  was  placed  m  command  at  New  York,  and  was 

practised  law  in  Boston  in  1892-5.  was  librarian  2     l!'^  ,°^%",  *'*'» /hj  fortifications  diinng 

Sf  the  Boston  Public  Library  in  1805-9  and  in  the  battle  of  Long  Island,    After  having  been 

the  latter  year  was  appointed  librarian  of  Con-  tationed  at  Philadelphia,  Crosswick,  and  Princc- 

gress.    He  became  prwident  of  the  American  '?".  ,\f  ^^  sent  m  May  1777  to  command  m 

Library  Association  in  1898  and  one  of  the  over-  1''^  'Highlands*  of  New  York     Owing  to  the 

•■MTO  nf  Harvard  in  itt>2  '"^^  °'  ~°^^  Montgomery  and  Fort  Clmton,  he 

seers  of  Harvard  i"  1902.    _         „       ,     .  was  removed  from  his  command;  but  later  was 

Putnam,  laraeL  Arnencan  Revolutionary  restored  on  being  acquitted  by  a  court  of  in- 
soldier :  b,  Salem  (now  Danvers),  Mass.,  7  Jan.  q„iry,  Subsequenlly,  when  he  was  commanding 
|7i8;  d.  Pomfret  (now  Brooklyn),  Conn.,  19  ;„  Connecticut,  Horseneck,  an  American  out- 
May  I7gp.  His  education  was  a  desultory  one.  p^^t^  ^^^  attacked  by  the  Brirish  under  Tryon. 
In  1740  he  removed  from  Salem,  and  purchased  Putnam,  according  to  the  story,  escaped  by  dash- 
m  that  part  of  Pomfret,  Conn  which  is  now  j  ^^  horseback  down-hill,  and  eventually  pur- 
Brooklyn,  the  farm  where  he  afterward  resided.  ^„^j  (^^  retreating  Tryon,  from  whom  he  took 
It  ,s  said  that  he  also  hung  out  a  shingle  adorer-  prisoners.  In  the  winter  of  1779  he  was 
tismg  entertainment  tor  man  and  beast.  There  stricken  with  paralysis  and  incapacitated  from 
IS  also  the  well-known  anecdote  of  the  exploit  m  f„r,h„  service  Consult  'Lives'  by  Tarbox 
which  he  crept  into  the  lair  of  a  d^^uctive  (876)  and  Livingston  (1901). 
wolf,  and  there  despatched  the  animal.  But  I't-  '  .  l  %..  .  .  . 
tie  definite  is  known  of  Putnam's  life  until  he  is  Putnam,  Jolm  Pickermg,  American  archi- 
tound  in  I75S  m  receipt  of  a  commission  as  tect :  b  Boston,  Mass.  1847.  He  was  graduated 
captain  of  Connecticut  volunteers  in  a  regiment  ifom  Harvard  in  1868  studied  later  in  the 
sent  by  the  colony  to  aid  in  repelling  a  threat-  Ecole  des  Beaux  Arts,  Pans,  and  in  the  Royal 
encd  French  invasion  of  New  York.  He  was  Academy  of  Architecture,  Berlin.  He  has  since 
present  at  the  defeat  of  the  French  and  Indians  P''f^tis«'i .'"LS  ptofession  m  Boston  and  has  pub- 
under  Dieskau  near  the  soulhem  end  of  Lake  i'^V^^i,  .  V'f  Open  Fire  Place  m  All  Ages': 
George,  and  later  was  very  successfully  employed  T"*  Principles  of  House  Drainage' ;  'Improved 
as  a  ranger  and  scout  In  1756  he  commanded  Plumbing  Appliances';  'The  Outlook  for  Ihe 
a  company^  in  Abercrombie's  army,  which  had  Artisan  and  His  Art.' 

Crown  Point  as  an  objective,  btit  was  so  out-  Putnam,     Mary     Traill    Spence     Lowell, 

played   by    Montcalm    as   to   be   obliged   to   act  American  author,  sister  of  James  Russell  Lowell 

rather  defensively  than  offensively.     He  received  (q.v.)  :  b.  Boston,  Mass.,  3  Dec.  l3io;  d,  there 

a  major' r- commission  from  the  Connecticut  legis-  i   June   1898.     She   was   married   to   Samuel   R, 

lalurc   in    i?,"!?.     During   Abercrombie's   expcdi-  Putnam  in   1832,  and  later  (raveled  abroad   for 

lion  against  Ticonderoga  in  1758,  Putnam  com-  several  years.    Her  literary  work  was  confined 

(Handed  an  advance  guard  and  scouting  party  of  to  magazine  writing  until  1844,  when  :ihe  trans- 

100.     In  the  retreat  following  the  rash  and  dis-  lated  from  llic  Swedish  Fredrika  Bremer's  'The 

asfcus   stlack   00   the  post,   he  became  aide   to  Handmaid.'     She   afterword   published:      ''"'" 
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toiy  of  the  Constitution  of  Hungary'   (1850);  general  officers  of  the  ContinentaJ  army.    Con- 

'Records  o(  an  Obscure  Man'    (iSSi);    'The  suit  his  'Journal,'  edited,  with  sketch,  by  Dawes 

Tragedy  of  Errors'  and  'The  Tragedy  of  Sue-  (1886).     Pulnari's  papers,  including  the  manu 

cess,'    a   dramatic   poem   in   two   parts    0^62)  ;  script  'Journal'  and  correspondence  with  Fisher 

'Fifteen    Days'     (1866);    'Memoir    of    Charles  Ames,   Trumbull,   Washington,   and   others   are 

Lowell'    {1885) ;  etc.  preserved  at  Marietta  in  the  library  of  the  col- 

PHtnwn,  Ruhis.  American    Revolutionary  l^^'^^A  *^?  'I-.i''  Irl'^-^'^  Rowena  Buell 

wJdier;  b.  Sutton,  Mass..  9  April  1738;  d.  Ma-  i'^^  under  the  t.tle<The  Memoirs  of  Ruftis 

rietta,  Ohio,  i  uky  .824^    He  was  ipprentieed  ^"'"^"^  and  Certam  OiEc.a!   Papers  and  Cor- 

in  1?S4  to  a  millwright,  but  acquired  some  know-  reapondence. 

ledge  of  surveying  and  later  found  employ-  Putnam,  Sw«h  A.  Brock,  American  writer: 
ment  in  that  profession.  In  March  175?  he  *>.  Madison  Court  House,  Va.,  about  1845.  In 
enlisted  as  a  private  for  service  in  the  French  '883  she  was  married  to  the  Rev.  Richard  Put- 
8nd  Indian  war;  and  re-enJisted  yearly  until  nani.  an  Episcopal  clergyman.  She  has  pub- 
1761,  being  made  ensign  in  1760.  His  story  of  hshedr  'Richmond  durmg  the  War'  (1867); 
the  campaigns  in  which  he  served  may  be  read  IJhe  Southern  Amaranth'  (1869) ;  'Kenneth, 
in  the  'Journal'  which  he  kept  throu^out.  He  My  King'  (1872)  ;  <Myra,'  a  novel. 
was  a  farmer  successively  at  New  Brainiree,  Putnam,  William  Le  Baron,  American  ju- 
Mass,  (1761),  Broofcfi eld,  Mass.  (176s).  and  rist :  b.  Bath  Maine,  12  May  1835.  Hewasgrad- 
Rutland,  Mass.  (1780).  In  1773  he  went  to  uated  from  Bowdoin  College  in  i8ss,  admitted 
Florida  as  one  of  an  investigating  committee  to  the  bar  in  1858  and  engaged  in  law  practice 
appointed  to  examine  lands  granted  by  the  Crown  in  Portland,  Maine,  1858-92.  In  1887  he  accepted 
to  colonial  soldiers  and  officers  who  had  fought  an  appointment  by  President  Cleveland  as  com- 
in  provincial  regiments  during  the  French  and  missioner  to  settle  with  Great  Britain  the  rights 
Indian  war.  Putnam  was  made  deputy-surveyor  of  American  fishermen  in  Canadian  waters,  and 
of  Florida  by  the  governor  of  the  province,  and  was  also  a  member  of  the  commission  under 
accompanied  the  expedition  up  the  Mississippi  the  treaty  of  6  Feb.  1896  between  Great  Britain 
to  the  Yazoo,  up  the  Yazoo  to  Haines'  Bluff,  and  the  United  States.  He  had  twice  declined 
back  to  the  Big  Black,  and  thence  in  return  appointments  as  justice  of  the  Maine  supreme 
down  the  Mississippi.  He  planned  and  directed  judicial  court,  but  in  1892  accepted  an  appoint- 
thc  construction  of  the  Continental  lines  of  de-  ment  as  jut^e  of  the  United  States  Circuit 
fense  at  Roxbury,  and  for  the  excellence  of  his  Court.  In  iS^  he  was  the  Democratic  candidate 
work  was  detailed  by  Washington  as  acting  for  the  governorship  of  his  State, 
chief-engineer  of  the  army.  On  11  Aug.  1776  Putnam.  Conn.,  city,  one  of  the  county- 
he  was  appointed  by  Congress  chief  engineer  of  seats  of  Windham  County;  on  the  Quinebaug 
the  army,  with  colonels  rank;  but  weferrmg  Rfyer,  and  on  the  Norwich  &  W.  and  the  New 
service  n  the  field,  he  resigned  in  December  York,  N.  H.  &  H.  R.R.'s;  about  45  miles  east 
and  took  command  of  the  5th  Massachusetts  (^  no„t,  o(  Hartford.  It  was  incorporated  from 
regiment.  With  the  northern  army  m  1777  he  portions  of  the  towns  of  Thompson,  Killingly, 
did  conspicuous  service,  particularly  at  Still-  and  Pomfret,  by  the  State  Assembly  in  May 
water,  where  he  headed  the  4th  and  5th  rcgi-  igjj^  and  was  organized  as  a  municipality  3  July 
ments  of  Nixon's  brigade.  On  7  Jan.  1783  he  1855  and  in  1895  was  chartered  as  a  city.  Nearby 
was  promoted  brigadier-general.  He  was  for  are  Cargill  Falls,  noted  for  their  beauty.  It  is 
several  years  a  member  of  the  Massachusetts  jn  an  agricultural  region,  but  it  has  a  number 
legislature,  and  during  Shays'  rebellion  (q.v.J  of  manufacturing  interests.  The  chief  indus- 
(1786-7)  was  a  very  efScient  aide  on  the  stan  trial  establishments  are  cotton  and  woolen  mills, 
of  Gen.  Benjamin  Lincoln.  In  March  1787  he  tioot  and  shoe  factories,  silk  mills,  and  manufac- 
was  chosen  (with  Gen.  S.  H.  Parsons  and  Rev.  tories  of  heaters  and  castings.  The  number  of 
Manasseh  Cutler)  a  director  of  the  Ohio  com-  employees  in  the  manufactories  is  about  1.900. 
pany,  organized  (1  March  1786)  with  a  capital  It  has  the  Day  Kimball  Hospital,  Saint  Mary's 
of  $1,000,000  in  public  securities,  to  be  expended  Convent,  and  seven  churches.  The  educational 
in  the  purchase  of  land  in  the  Northwest  Terri-  institutions  are  Notre  Dame  Academy,  a  high 
lory.  In  July  a  contract  was  made  with  Con-  school,  public  and  parish  schools,  and  a  public 
gress  for  one  and  a  half  million  of  acres,  and  Ubrary.  There  are  two  banks,  one  National, 
soon  afterward  an  ordinance,  familiarly  known  with  a  capiul  of  $150,000,  and  one  savmgs,  and 
as  the  'Ordinance  of  1787,"  was  passed  pro-  <he  business  annually  is  over  $», 000. 000.  The 
Tiding  for  the  government  of  the  territory.  On  government  is  administrated  under  the  chariei 
7  April  1788  Putnam,  meanwhile  made  superin^  oijSos  which  provides  for  a  mayor,  who  holds 
tendent  of  the  company,  landed  with  a  parly  ?,*==  }'"°  years,  and  a  council  of  nine  members, 
of  emigrants  at  the  mouth  of  the   Muskingum,  ^°P-  <'9'o)  ?'2'*0- 

and  on  the  present  site  of  Marietta  commenced         puinam,  Fort,  a  former  Revolutionary  fort  at 

the  first  organued  settlement  m  the  Northwest  w-st  Point    N    Y 
Territory.     He  concluded  in   1792  at  Vincennes  „  .'„'„'    t-      c  r- 

a  treaty  with  eight  tribes  of  the  Wabash  In-         Puts  and  Calls.    See  Stock  E.-iCHANCE. 
dians,  and  in  1793  resigned  his  commission  in         Puttenham,  piit'en-am,  George,  English  au- 

the  army.    He  was  one  of  the  judges  of  the  thor:    b.  about  1.S30;    d.    about    1600.      He   is 

United   Slates  court  in  the  Terrif>r>-,    1790-^  reputed  to  be  the  writer  of  a  work  entitled  *The 

rind  from  1796  until  his  removal  by  Jefferson  for  Arte  of    English   Poesie,   contrived   into   three 

political  reasons  in  1S03  was  surveyor-general  of  bookes;  the  first  ol  Poets  and  Poesie.  the  second 

the  United  States.     He  was  the  founder  of  the  of  Proportion,   the  third  of  Ornament,'  which 

first  Bible  society  west  of  the  Alleghanies  ( 1812),  appeared  anonymously  in   1589.     The  .A.rte  is  a 

a  sturdy  Federalist  in  politics,  and  with  the  ex-  review   of    ancient  as   well   as   modern    poetry, 

ceplion   of    Lafavettc   the   last   survivor   of   the  and  was  written  for  the  cou"      '"'■ "■*- 
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in   1792.     Pye  was  a  voluminous  writer,  con-  of  tlM.,Wairi:>utti  by  Sitnlejr :  ScUichtcr  makes 

tributed  to  the  literature  of  the  stage  and  tranS-  tfie  average  statiire  4  feet  6  inches ;  complexion, 

lated  Aristotle's  'Poetics.'     He  seems,  howevfer,  from  yellowish  brown  to  reddish  brown;  usually 

not  to  have  set  great  store  on  his  pOeiry  himself,  heavy   growth    of   hair   on   body   and    face  —  a 

and  observed   that  he  had   rather  be  thought  a  curbus   item  of   accordance  with  the  report  of 

good    Englishman    than    the    best    poet   or   the  Ctesias  regarding  the  pygmii  of  India,  who  had 

greatest   scholar   tliat  ever   wrote.  "beards  and  hair  so  long  as  to  serve  for  vesture' ; 

-  Pye,  John,  English  engraver:  b.  Birmiug-  fclreatiag    forehead,    prognathic    jaw;    fingers 

■ham  23  April  1783;  d.  London  6  Feb.  1874.    In  long,  tapermg,  and  feet  strongly  arched:  m  their 

j8ca  he  went  to  London  and  canoe  under  tlie  villages  the  huts  (8  feet  long,  5  feet  wide,  4  feet 

iBdueoce  of  John  Heath.     Success  in  rendering  '"gh)  are  clustered  round  the  hut  o£  the  chief; 

landscape  brought  him  to  the  attention  of  Turner,  iheir  usual  food  is  vegetable,  but  they  eat  almost 

who  engaged  him  to  engrave  a  plate  from  his  anythmg:    in   hunting   tliey   show    great   intelli- 

'Temple  of  Jupiter  at  i£gina.>     A  long  Turner  pence;  one  tribe,  the  Wamhulii,  devise  exceed- 

scries  of  fcngravirgs  followed.     Being  a   Turner  ""Ely  ingenious  nets,  nooses  and  traps  for  secur- 

enthusiast  he  collected  one  of  the  finest  sets  of  ""B  Bame  great  and  small. 

plates  engraved  after  that  master.    He  published  Pylades,  pi'Ia-dei,  a  legendary  Greek  hero, 

'Patronage  of  British  Art'    (1845),  and  began  celebrated  for  the  friendship  which  existed  be- 

the  publication  of   'Pictures  from  Uie  National  tween  him  and  Orestes.    He  assisted  Orestes  in 

Gallery,*  terminated  after  29  parts  were  issued,  murdering  his  mother  Clytatmnestra,  and  event- 

Pvgmalion      pTg-ma'lT-on      (1)     in     Greek  "^"x  married   Electra,  the  sister  of  his   friend. 

legend  a  son  of  Clix  and  grandson  of  Agenor,  See  Obestcs. 

king  of  Cyprus.  In  the  story  told  by  Ovid  (Met  Pyle,  pil,  Howard,  American  artist  and 
X.  243)  he  conceived  an  aversion  to  women  and  author:  b.  Wilmington,  Del.,  5  March  1853.  He  ■ 
devoted  himself  to  art,  but  having  made  an  combines  literary  and. artistic  talent  and  in  this 
ivory  statue  he  became  so  enamored  of  it  that  double  capacity  began  his  career  in  New"  York 
he  entreated  Aphrodite  to  endow  it  with  hfe.  city  by  contributing  to  varions  periodicals.  Hav- 
This  was  done ;  the  statue  became  a  beautiful  ing  achieved  a  position  he  returned  to  his  native 
woman  whom  Pygmalion  married  and  by  whom  place  where  he  has  resided  since  -1879.  He  has 
he  had  Paphos,  founder  of  the  city  of  that  been  instructor  at  the  Drexel  Institute,  Phil- 
name  in  Cyprus.  W.  S.  Gilberfa  play,  'Pygma-  adelphia,  but  his  time  is  largely  occupied  with 
lion  and  Galatea,'  is  f6unded  on  this  story,  original  productions  for  current  periodicals.  In 
(2j  Tyrian  king  and  brother  of  Dido.  He  art  he  especially  affects  scenes  of  colonial  life 
murdered  Dido's  husband  Acerbas  or  Sichasus  and  of  medieval  folk-lore  and  is  remarkably  auc- 
upon  which  Dido  took  her  dead  husband's  treas-  cessful  in  conveying  their  spirit.  Some  of  the 
nres  and  sailed  for  the  coast  of  Africa  where  finest  acliievements  in  color  printing  in  the 
she  founded  Carthage.  magazines   of  recent  times  have  been  from   his 

Pyg:mies,  the  name  given  by  the  ancients  dfawings      Works  of  which  he  is  both  author 

to  a  race  of  dwarfish  men  reported  as  existing  in  ^""l .'"""■^'j'/  */U  T      <d '"^  Adventures  o£ 

various  parts  of  the  world.    Homer  (II.  iii   6)  Robm    Hood'    (18S3) ;    'Pepper   and    S^t,   or 

fixes  the  habitat  of  the  pygmies  in  the  far  soutji-  Seasonmg  /"^   Yo"ng  Folks',   (1885)  ;    *Withm 

■  land  whither  the  cranes  migrate  at  the  approach  ";««f.,?^P".     <i^5) :     'The     Wonder    Clock' 

of  winter-  after  Homer  the  battles  of  the  cranes  ('887;  ;  "The  Rose  of  Paradise'   (1887) ;  'Otto 

and  Ihe  pygmies  are  a  favorite  theme  of  poets.  °f  the  Silver  Hand'   (1888)  ;  lA  Modern  AUd- 

and   are   of?en  pictured  on   vases.     Ancient  an-  dm'  (1891)  ;  'Jack  Ballisters  Fortunes'  (1804): 

thors,   whether   travelers,  historians,   or  miscel-  'Twihght     Land'      (1895);      .'Se-nper     Idem> 

lanists,  like  Herodotus,  Ctesias  or  Pliny,  describe  (W3)-  .^e    also    wrote    'Rejected    of    >len> 

tlie  pygm:ei  as  little  men,  the  tallest  of  them  not  C1903).  the  story  of  the  Chnst  m  modem  setting, 
exceeding  in  height   two  pygm<s    (Gr.  pygme,  Pylos.    pilds,    or    Pylns,    three    ancient 

a  measure  of  length,  the  distance  from  the  elbow  Greek  cities.     (1)  Pylos  in  Elis,  on  the  Peneus 

to  the  knuckles  —  less  than  14  inches).    Hero-  and  Ladon,  was  an  outpost  of  the  Eleans.     (2). 

dotus  locates  his  pygmai  in  the  heart  of  Africa  Pylos    in    Triphylia,    modern    Biskini,    east    of 

in  a  region  traversed  by  a  great  stream  — prob-  Mount  Minthus,  was  reckoned  Nestor's  city  by 

ably  the  Niger — flowing  from  west  to  east,  and  Strabo;  but  this  honor  is  now  generally  bestowed 

modem  geographical  research  gives  support  to  on   (3)    Pylos,  a  city  on  the  western  coast  of 

his  story  after  it  had  long  passed  for  fabulous.  Messenia,  on  the  present  gulf  of  Navarino.     If 

In  recent  times  the  actual  existence  of  pygmies  this  identification  be  accepted,  Pylos  must  have 

has  been  ascertained  beyond  any  question,  though  been   a   flourishing  city   in   Homeric  times.      It 

when  Paul  B.  Du  Chaillu  (q.v.)   in  1861  pub-  resisted  Sparla  after  the  second  Messenian  war. 

Ushed    his    'Explorations    and    Adventures    in  and  upon  the  fall  of  Ira  the  inhabitants  deserted 

Equatorial  Africa'  his  description  of  the  py^my  the  city  and  settled  mostly  in  Sicily.    The  Athen- 

tribes  discovered  by  him  was  scouted  by  scien-  tan  general  Demosthenes  seized  the  ruined  city 

tific  men  as  mere  fiction.    But  when  his  report  early  in  the  Peloponnesian  war,  424,  intending  to 

was  confirmed  in  every  essential  particular  by  make  it  the  rallying  point  for  the  Messenian 

the   missionary   Father   des    Avanchers    (1869),  disaffection    against   Sparta,      He   got   a   strong 

by  Scbweinturth  (1871),  by  Stanley  (1876)  and  position  on  the  eminence  called  Coryphasium,  but 

Others,   scientific   skepticism   gave    way,   grudg-  was  hemmed  in  on  land  and  sea  by  the  Spartans, 

ingly,  to  conviction  of  Du  Chaillu's  good  faith,  who  made   Sphactcria  their  base.     Demosthenes 

Many  different  tribes  of  pygmies  arc  now  recog-  beat  them  back  by  laii^,  the  Athenians  defeated 

nized   as,  existing  in  the  interior  of  Africa,  all  jJie  Spartan  fleet,  and  the  Athenians  perfected  the 

possessing    these    characteristics ;    stature    rang-  blockade  of  the   island  Of  Sphacteria.    .Demos- 

ing  from  33  inches  to  4  feet  4  inches,  as  reported  thcnes,   reinforced   by    Cleon,   who_^  took  all   the 
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Wah.)    The  city  was  rebuilt  by  Epaminondas,  Academy  of  Arts  and  Sciences,  was  one  o£  the 

who  attempted  to  raise  up  a  new  Messenian  na-  founders  of  the  Meteorological  Society,  of  which ' 

lion.     The  present  name  is  Navarino,  either  be-  he  is  vice-president,  and  is  connected  with  vari- 

cause  of  an  Avar  colony  (so  originally  Avarino)  bus  other  scientific  societies  both  American  and 

or  because   of  a   Navarrese   settlement  in   1381.  foreign.     He  has  published:   'Treatise  on  Chem- 

See  Navamno.  ical     Physics'     (1869)  ;     'An     Examination    oi 
Bishop   Butler's   Analogy'    (1890). 

^ ,  ,  .j„,.  „. PynchOn,  William,  American  colonist  and 

l6«.  He  was  educated  at  Oxford,  and  in  1602  religious  writer;  b.  Springfield.  Essex,  England, 
«nt«red  the  Middle  Temple,  but  was  never  called  iS90;  d.  Wraysbury,  England.  29  Oct.  1662.  He 
to  the  bar.  He  became  member  of  I^rliament  was  a  man  of  education,  one  of  the  grantees  of 
for  Calne  in  i6ai,  but  from  1635  sat  for  Tav-  the  Massachusetts  charter  and  came  to  America 
istock.  He  was  prominent  in  the  impeachment  with  Governor  John  Winthrop  in  1630.  He  held 
of  the  Duke  of  Buckingham  in  i6ifi,  and  in  1639,  various  offices  in  llie  colony,  from  1632  to  1634 
wilh  several  others,  held  close  correspondence  acting  as  treasurer.  He  first  settled  at  Roxbary 
with  the  commissioners  sent  to  London  by  the  as  one  of  the  founders  of  the  village  and  organ- 
ScoltJsh  Covenanters.  When  Parliament  met  izers  of  the  church,  but  withdrew  in  1736  with 
again  in  1640,  Pym  was  one  of  its  most  active  the  comfany  led  by  Rev.  Thomas  Hooker  and 
and  leading  members,  and  in  the  Long  Parlia-  Rev.  Samuel  Stone  southward  into  Conntcticnt. 
ment,  which  met  laWr  that  same  year,  he  came  Pynchon  with  his  family  and  a  small  parly  set- 
most  prominently  to  the  front.  Possessed  of  tied  at  the  junction  of  the  Agawam  and  Con- 
great  eloquence,  he  made  a  vigorous  and  cfFeetive  necticut  rivers  and  founded  the  present  town  of 
Speech  as  soon  as  Parliament  had  opened,  dwell-  Springfield.  For  several  years  this  place  was 
in^  at  length  upon  the  grievances  of  the  nation  included  in  the  Connecticut  colony  and  Pynchon 
Witli  respect  to  parliamentary  privileges  and  civil  satin  its  legislature,  but  in  1641.  under  Pyn- 
«fid  religious  liberty.  A  few  days  after  he  foi-  chon's  influence,  the  Massachusetts  court  as- 
lowed  up  his  speech  by  bringing  a  charge  of  high  sumed  jurisdiction.  In  1650^  during  a  visit  to 
treason  against  the  Earl  of  Strafford,  prime  min-  England,  Pynchon  published  a  book  entitled 
ister  of  Charles  L;  and  in  the  impeachment  'The  Meritorious  Price  of  our  Redemption.'  In 
which  followed,  resulting  in  the  death  of  Straf-  this  the  author  took  an  anti-Calvinistic  view  of 
ford,  he  took  the  leading  part.  In  1641  a  mo-  the  atonement  and  so  stirred  up  the  colonists 
lion  was  carried  by  the  opposition  party  to  sub-  that  the  book  -was  ordered  to  be  burnt  and  the 
mit  a  remonstrance  to  die  king  exposing  the  author  cited  to  appear  before  the  general  co^rt. 
defects  of  his  administration  since  ascending  the  His  letter  of  expianation  was  deemed  unsatia- 
throne,  and  the  zeal  of  Pym  in  this  matter  led  factory  and  after  being  summoned  a  second  time 
Charles  into  the  imprudent  measure  of  going  he  left  the  colony  in  September  1652  and  re- 
to  the  Parliament  in  person  to  seize  him  and  turned  to  England.  He  passed  the  remainder 
four  other  members.  Carendon  relates  that  of  his  life  at  Wraysbury,  near  Windsor.  His 
Charles  L,  feding  tlie  necessity  of  gainiog  at  any  earlier  book  was  republished  with  a  rejoinder 
cost  an  enemy  at  once  so  implacabls  and  so  to  the  Rev.  J,  Norton,  as  'The  Meritorious 
skilful,  offered  to  Pym  the  post  of  chancellor  Price  of  Man's  Redemption'  (1655).  He  also 
of  the  exchequer.  In  November  161(3,  be  was  wrote 'Jews  Synagogue'  (1653);  'How  the  first 
appointed  lieutenant  of  the  ordnance,  but  died  Sabbath  was  ordained'  (1654)  ;  'Covenant  of 
the  following  December.  He  was  buried  with  Nature  made  with  Adam'  (1662).  Consult: 
sreat  pomp  in  Westminster  Abbey.  Consult:  Green, 'Springfield,  1636-1886:  History  of  Town 
Forster,    'Statesmen    of    the    Corani  on  wealth*  aod  City'  (1888). 

S'f^lT^*'  '/'Jt,''^"!^^*,.''*  ^''^  ^j"*^***";'",^^'  Pypin.    Alexander    Nicolaevitch,    Russian 

™,linf  ?     I(^^      r  fn   °"    ^    ■.^""^"^  s^^'"^'--  »^istorian  and  author:   b.  at  Saratov  in 


ir     1-  u     c       ('SooJlOoldwm    Smith,    'ITiree  ,833;  d.  Saint  Petersburg  g  Dec.1904.     Received 

English    Statesmen'     (1867);    S.    R.    Gardiner,  ^j^    academic    education    at   the  University   of 

•The  Great  Civil  War'  (1893).  s^jnt  Petersburg,  where  he  was  appointed  to  a 

Pynchon,      Thomas     Ruggles,      American  professorship  in  i860,  resigning  two  years  later 

Protestant   Episcopal  clergyman  and  physici.st:  to    en'er    the    literary    field.    He    contributed 

h.    New   Haven    Conn.    14  Jan.   1823.     He  was  largely  to  the   Sovremennik   {"Contemporary"), 

graduated   from  "Trinity   College   in    1841,    was  1865-7,   and    from   then   until   his   death   to   the 

fecttirer  on  chemistry  there  1843^7,  studied   for  Vestrifc  Evropy   ("European  Messenger").     His 

the  ministry,  and   was  ordained  priest   in   1849.  first  work,  a  comparative  study  of  Russian,  By- 

In    1849-SS   he    was    in    charge    of   parishes    in  wntine  and  Roman   folk-lore,  was  published  in 

Stockbridge  and  Lenox,  Mass.,  and  in   1854  ac-  '859,  followed  by  a  "History  of  Slavonic  Liter- 

eepted  the  chair  of  chemistry  and  natural  science  atnres'    (1865),     'The   Intellectual   Movements 

at  Trinity  College  which  he  held  until  1877  when  '«  The  First  Half  of  the  igth  Century^'  and  a 

he  exchanged  for  the  chair  of  moral  philosophy,  masterly  biography  m  two  volumes  of  Byelinski, 

He   was   prefident   of   the   college    1874-83,     In  *<:  «""■=,  in   l876_,     A  four-volume  work.   'The 

1874-8  he  superintended  the  erection  of  the  col-  Histofy    of    Russian    Ethnography,'    was    pub- 

lege  buildings  on  the  west  side  of  thf  quadrangle  ^^^^^   ■"    'f^^a-J,   a'"'   "1=   'History   of  Russian 

and  the'transfer  of  the  college  to  the  new  site.  Literature'  m  1898-9.    In  1897  he  was  appoinl- 

While  in  Europe  1855-6  he  made  a  tour  through  ed  a  member  of  The  Academy  of  Sciences  of 

Boutherti  Prance,  Italy,  and  Sicily,  engaged  in  Saint  Petersburg,  publishing  for  them  the  works 

geological  investigations,  made  ^  stuijy  of  vol-  •'^  Catharine   H. 
canic    action,   and    ascended    Mount    ^tna    at  Pyral'idae,  a  family  of  ijioths  (q.v,). 
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PYRAMID 

Pyr'amid,  in  architecture,  a  structure  of  top  down.  Diodorus  calls  the  builder  of  this 
masonry  generally  having  a  rectangular  base  and  pyramid  Chembes  or  Chabiyes,  and  by  Manetho 
four  triangular  sides  terminating  in  a  point  and  Eratosthenes  he  is  called  Suphis.  The  lat- 
According  to  Herodotus  the  Egyptians  consid-  ter  name  corresponds  to  Shufu,  deciphered  from 
ered  the  pyramidal  form  as  an  emblem  of  human  the  hieroglyphics  upon  some  stones  discovered 
life;  the  broad  base  was  significant  of  the  be-  by  Colonel  Vyse  in  his  important  invesdgatioos 
ginning,  and  its  termination  in  a  point  of  the  of  this  pyramid  in  1835.  The  pyramid  at  pres- 
cnd  of  our  existence  in  the  present  state ;  for  ent  covers  an  area  of  more  than  13  acres.  The 
whici:  reason  they  made  use  of  this  figure  in  base  is  about  750  feet  square^  but  was  fonnerlv 
liieir  sepulchres.  The  most  remarkable  pyramids  about  y6&  feet.  The  perpendicular  height,  ivhici 
are  those  of  Egypt  and  Nubia  and  those  of  before  the  disappearance  of  the  apex  was  about 
Mexico.  The  EfOTtian  pyramids  have  for  ages  48a  feet,  is  now  451  feet.  The  area  at  the  top  is 
been  a  source  of  interest  and  curiosity,  and  in  about  12  yards  square.  The  outer  casing  of 
ancient  times  were  regarded  as  forming  one  of  small  stones  has  been  removed,  and  the  appear- 
tbc  seven  wonders  of  the  world.  They  are  built  ance  the  sides  now  present  is  that  of  a  series  of 
mainly  of  a  hard  limestone,  but  large  blocks  of  ascending  steps.  By  these  steps,  which  nnmber 
granite  are  also  used,  especially  on  the  outside.  203,  the  ascent  is  made  comparatively  easy. 
The  four  sides  are  so  placed  as  to  face  the  four  though  the  lower  ones  are  4  feet  10  inches  high, 
cardinal  points.  Being  intended  both  as  monu-  The  content  of  solid  masonry  has  been  estimated 
ments  and  as  tombs,  they  contain  one  or  more  at  82,111,000  cubic  feet  The  only  entfance  is 
sepulchral  cliamhers,  quite  small  compared  with  on  the  north  face,  49  feet  above  the  base,  though 
the  total  mass.  They  appear  to  date  from  the  the  masonry  about  it  has  been  so  much  broken 
period  of  the  3d  dynasty  to  the  12th  (say  away  that  the  d6bris  reaches  nearly  up  to  it.  A 
3500-2000  B.C.),  after  which  none  were  built,  passage  3  feet  11  inches  high  and  3  feet  J^ 
Each  pyramid  was  commenced  over  a  sepulchral  inches  wide  conducts  from  the  entrance  down  a 
chamber  excavated  in  the  rock,  and  the  work  slope  at  an  angle  of  36°  41',  a  distance  of  3^0 
went  on  during  the  lifetime  of  the  king  for  whom  feet  10  inches,  to  the  original  sepulchral  cham- 
it  was  intended.  A  low  narrow  passage  was  her,  commaniy  known  as  the  subterranean 
kept  open  as  the  tiers  of  stone  were  added,  in  apartment  j  it  is  carried,  reduced  in  dimensions, 
order  that  access  might  be  obtained  to  the  ce»-  beyond  this  a  distance  of  53  feet  9  inches  into 
tral  chamber  from  without;  and  when  the  mon-  the  rock,  though  for  what  purpose  remains  a 
arch  died  the  work  ceased,  and  the  last  layers  matter  of  conjecture.  The  sepulchral  chamber 
ivere  then  finished  ofl  and  the  passage  closed  up.  is  46  feet  long  by  37  feet  wide,  and  iV/,  feet 
rbe  angles  formed  by  the  recession  of  each  sn-  high.  From  the  entrance  passage  another 
Krior  layer  were  filled  up  with  small  stones  branches  oH  and  leads  to  several  other  passages 
and  beveled  off,  so  as  to  give  a  smooth  sloping  and  chambers.  One  of  the  latter,  known  as  the 
surface  to  the  sides.  The  stones  used  varied  queen's  chamber,  is  situated  about  the  centre  of 
.n  thickness  from  z  feet  to  4  feet,  and  the  the  pyramid,  67  feet  above  the  base;  it  has  a 
mechanical  skill  requisite  to  quarry  these  and  to  groined  roof,  and  measures  17  feet  broad  by  18 
raise  them  to  such  great  heights  and  adjust  them  feet  9  inches  long,  and  20  feet  3  inches  hi|^. 
in  their  proper  places  continues  a  matter  of  The  otben  called  the  king's  chamber,  is  reached 
universal  astonishment  No  indication  of  the  by  an  ofrshoot  from  the  queen's  passage,  150 
mechanical  contrivances  used  for  this  purpose  feet  long.  Its  dimensions  are  34  feet  3  inches 
has  been  left,  though  that  they  possessed  such  long  by  17  feet  I  inch  wide,  and  19  feet  i  inch 
can  hardly  be  doubted.  The  fact  that  an  almost  high.  The  chamber  is  lined  vrith  red  granite 
fabulous  number  of  laborers  were  engaged  in  highly  polished,  single  stones  reaching  from  the 
erecting  these  pyramids  did  not  lessen  the  neces-  floor  to  the  ceiling,  and  the  ceiling  itself  is 
sity  for  the  employment  of  certain  machines,  formed  of  nine  large  slabs  of  polished  granite 
The  pyramids  now  standing,  all  in  Middle  Egypt,  extending  from  wall  to  wall.  The  only  con- 
are  divided  into  five  groups,  containing  in  all  tents  of  the  apartment  is  a  sarcophagus  of  red 
about  40  pyramids.  The  district  in  which  the  granite,  which,  judging  by  its  dimensions,  must 
pyramids  stand  begins  above  Dashur,  and  extends  have  been  introduced  when  the  building  was 
by  Sakkara  and  Memphis  along  the  western  mar-  proceeding.  It  is  supposed  to  have  contauicd  a 
gin  of  the  valley  of  the  Nile  for  about  60  or  wooden  coffin  with  the  mummy  of  the  king,  and 
70  miles,  the  last  or  Gizeh  group  being  but  a  that  these  long  since  disappeared  when  the  pyra- 
few  miles  above  Cairo.  The  ^roup  of  Gizeh,  mids  were  first  o|)ened  and  plundered.  The  see- 
in  the  neighborhood  of  the  anaent  Memphis,  is  ond  pyramid,  built  by  Suphis  H.  or  Cephren, 
the  most  remarkable.  It  consists  of  nine  pyra-  stands  on  a  higher  elevation  than  the  Great  Pyr- 
mids,  and  comprises  the  three  most  celebrated  amid.  Its  original  dimensions  were  707  feet  9 
monuments  of  the  kind  in  existence,  namely,  the  inches  square,  and  454  feet  3  inches  high ;  but 
pyramid  of  Cheops,  called  the  Great  Pyramid ;  these  now  stand  690  feet  9  inches  and  447  fee'  "S 
that  of  Cephren,  and  that  of  Mycerinus  —  the  inches  respectively,  with  an  angle  for  its  slope 
last  much  smaller  than  either  of  the  others,  of  ga"  30'.  Part  of  the  outer  casing  of  the  pyr- 
Aceording  to  Herodotus  the  Great  Pyramid  was  amid  is  slill  preserved.  This  pyramid  has  two 
built  by  CTheops.  It  took  100,000  men  working  entrances,  and  the  passages  to  which  they  re- 
fer 10  years  to  make  a  causeway  3,000  feet  spectiveiy  j;ive  access  lead  to  the  same  sepulchral 
long,  to  facilitate  the  transportation  of  the  stoue  chamber,  in  which  is  deposited  a  granite  sar- 
from  the  Turah  quarries ;  and  the  same  number  cophagus.  It  was  reached  with  great  difficulty 
of  men  for  20  years  more  to  complete  by  BeTzoni  in  r8l8.  Belzoni  found  in  it  a  Cufic 
the  pyramid  itself.  Herodotus  further  describes  inscription  recording  the  visit  of  the  Caliph  Alazit 
the  method  of  building  by  steps,  and  raising  the  Othman  Ben-Yusut,  and  the  opening  by  him 
stones  from  layer  to  layer  by  machines,  and  of  the  pyramid  in  1 196  a.d.  The  only  remains 
finally  of  facing  the  external  portion  from  the  met  with  were  those  of  a  bull.    The  third  pyt»- 
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PYRAICID  -  PYRBNSES 

mid,  built  by  Menkare  or  Myceriims,  is  only  354  Pyramus  arriving  shortly  after  and  finding  the 

feet  6  inches  square  and  203  feet  high.     It  also  hlood'Stained  garment  of  his  betrothed  imagined 

was  explored  by  Colonel  Vyse  in  1837.    He  dis-  her  to  have  been  killed  and  ended  his  life  be- 

covered   several   chambers,  one  of  which   eon-  neath  a  mulberry  tree,  the  fruit  of  which  has 

(ained  a  sarcophagus  and  a  mummy  case  bearing  since  been  of  a  blood-red  hue.    Thisbe  returning 

the  name  of  King  Menkare,  and  also  a  body,  finds  the  body  of  her  lover,  whereupon  she  then 

supposed  to  be  that  of  an  Arab.     The  two  lat-  kills    herself    in    despair.      The    legend    is    em- 

ter  are  now  in  the  British  Museum,  but  unfor-  bodied  in  Ovid's   'Metamorphoses^   and  is  cari- 

tunately  the  sarcophagus  wBi  lost  by  the  sinking  catured  in  the  farcical  interlude  in  Shakespeare's, 

.of  the  vessel  in  which  it  was  being  trarisported  'Midsurmner  Might's  Dream.* 

to  this  country.    This  pyramid  is  the  uest  con-  ^ ,^        ,    ._,.,   .     ,.  .    ,     _.,l„     -i 

strutted  of  the  three;  it  was  originally  cased         ,V^^*^u?^"'^,'^J':"*    ^''''„'     iJ  t 

half-way  up  with  black  granite.    The  six  smaller  ^T 1;. »  rbombohedral  mmeral,  usoilly  of  big., 

pyramids  which  complete  the   Gizeh   group  are  2!!S^'V''l"™"u"*  u^'^'j'  i."*''""   ^^'^^  ?^    T 

supposed  to  form  the  tombs  of  some  of  the  rela-  ^"^^  ''K'"-  '^'^^  rj^yred  by  transm.tted  light, 

tives  of  the  kings  who  constructed  the  larger  baldness  2.5,  specific  gravity  S-Ss.    It  is  a  s.I- 

ones,  and  are  of  much  inferior  interest  to  Sie  'J'    suiph-ant.monitc,    containing   60   per    cent 

three  above  mentioned.    Of  the  other  groups  of  °*  silver.    It  occurs  m  magnificent  specimens  m 

pyramids  that  at  Abusir  contains  five?  another  Germany,  Mexico,  Chile  and  Bolivia,  and  is  an 

mt  Sakkara  contains  eleven,  one  with  a  doorway  ™P?«ant  silver  ore  in  these  coun  r,es  and  in  th* 

inlaid  with  porcelain  tiles  and  having  a  royal  "»"""«  regions  of  the  Western  United  States. 
name ;  and  a  third  group  at  Dashur  contains  five,  Pyrenees,     pir'e-nez,     a     lofty     mountain 

Other  pyramids  are  at  Meydun  and  Illahun,  and  chain  forming  the  boundary  between  France  and 

there    are    two    at    Biahmu.    The   pyramids    of  Spain.     Its   length,   from  Cape  Creux,  north  of 

Nubta  are  very  numerous ;  a  single  group  north  the  Gulf  of  Rosas,  to  the  Point  of  Figuier,  near 

of  Gebe!  Barkal  comprises  no  fewer  than  120.  Fueoterrabia,    is    nearly    2;^)    miles;    and    iU 

In  Babylonia  the  Birs  Nimmd  or  Tower  of  Belus  breadth   near   the   centre,   where   it   is   greatest, 

was   a   kind   of    step-shaped   pyramid,   built   of  scarcely  exceeds  a  third  of  the  length.     Though 

bricks   of   different   colors.     It   was   erected   by  (he  chain  thus  defined  terminates  at  two  opposite 

Nebuchadnezzar,  and  dedKated  to  the  planets,  seas,  it  cannot  be  said  to  be  isolated,  since  to 

Its  height  was  33s  feet  and  its  circumference  the  west  it  is  obviously  continued  across  the 

3,a66  feet.    The  Mujellibe  in  Babylon,  of  which  oorth  of  Spain  by  the  Cantabrian  Mountains, 

the  ruins  are  still  to  be  seen,  was  another  pyra-  The  direction  of  the  chain  is  east-southeast,  to 

midal   structure   of   the    same   monarch.     Ruins  west-nortbwest.     It  does  not,  however,  lie  in  the 

of   pyramids    are  to  be   found   at   Benares  in  same  straight  line,  but  rather  consists  of  two 

India  and  in  other  parts  of  the  East.    Certain  lines,  whi^  form  parallel  ridges  about  ao  miles 

moninnents  of  the  ancient  inhabitants,  found  in  distant  from  each  other,  except  near  the  centre, 

Mexico,  are  also  called  pyramids.      (See   Mex-  where  they  become  united  by  means  of  a  remark- 

ICAN  Abch.wilogy.>     Consult:     Lepsius,  <Ueber  able   recUngular   elbow,   in   which   some   of  the 

den    Bau    der    Pyramiden>;    Vyse,    'Operations,  loftiest  summits  are  found.     Both  on  the  north 

carried  on  at  Gizeh  in  1837' ;  Petrie,  'The  Pyra-  and  south  sides  numerous  branches  are  thrown 

mids  and  Temples  of  Gizeh>   (1884);  Maspero,  off,  generally  at   right  angles  to   the  principal 

<L'An:beoiogie  Egyptienne>   {1887).  axis,  and  subside  rapidly  as  they  recede  from 

Pyramid,  in  geometry,  a  polyhedron  with  j"-    ™"*i   ''^'■/°"'    U-f'T"^'    ^"'  /*?'/'* 

a  polygon  as  base,  andtriangular  sides  meeting  JongitudmaL  valleys.    The  cham  rises  both  from 

in  a  common  point  called  the  vertex.    The  reg-  t^^  .east  and  west  toward  the  centre;  and,  m  ac- 

Olar   pyramid    is   bounded    by    four    equilateral  ^^d^  t"^""  f!!™""    .^"l^'^llJ^^.h   i;l%L"  ": 

inmi  the  base  and  the  vertex  is  the  altitude.  ..  r.  _.  ,  ... 
The  tlant  altitude  is  the  height  of  any  of  the  t"^"  '"=  ""'}''  ^Tope,  but  far  surpasses  it  in  . 
triangular  sides.  Pyramids  are  named  according  boldness  and  grandeur  of  its  scenen-.  As  al- 
to the  natures  of  their  bases;  they  may  be  tri-  "'"^^  observeMhe  loftiest  summits  of  the  cham 
angular,  quadrangular,  etc,  according  as  their  YV^\  ."V^l^'  It?,='''"l"''»J_"'.S  PO'fJ,  Mala- 
baies  are  triangles,  quadrilaterals,  pentagons,  ^'"'^  "t"^"^''  ']"=«'  J"^  'J""  •'"Rh;  of  il,l68 
etc.  The  base  and  lateral  triangles  Sre  called  f"*V?  "^  "  ^i'o  ."""'^'I  "V^.t"  '"  l*"^  fT 
faces;  the  lines  in  which  the  faces  meet  are  called  ''^al't?  exceed  8,soo  feet.  To  the  east  of  the 
edges;  the  points  in  which  the  edges  terminate  '^™'"  .'^e  cham  lowers  so  rapidly  that  its  aver- 
ar^criled  ttie  vertices  of  the  pyramid.  ?Se  height  soon  becomes  little  more,  than  2,000 
feet.  To  the  west  the  height  diminishes  much 
(pir'ai-mus)   and  Thisbe,  thla-^be,  more  gradually,  and   many  peaks   have   heights 


a   pair   of    unfortunate   lovers    whom    classical  varying  from  p.ooo  to  7,000  feet,  and  even  fooo 

legend  represents  as  living  in  Babylon.    Their  feet.    The    pnnetpal    passes    in    the    Pyrenees 

parents  were  enemies  and  would  not  sanction  the  formed  by  the  meeting  of  valleys  from  opposite 

marriage  of  the  lovers,  but  the  two  contrived  to  sides  of  the  axis,  take  in  the  east  part  of  the 

converse  with  each  other  in  secret  through  an  chain  the  name  of  Cols,  and  toward  the  centre 

opening  in  the  walls  of  their  adjoining  houses,  that  of  Ports.    No  fewer  than  75  are  counted. 

llKy  finally  determined  apon  a  meeting  at  the  of  which  26  may  be  crossed  on  horseback,  and. 

the  tomb  of  Ninus.    Thisbe  was  first  to  arrive  7  in  wheeled  carriages.    The  most  frequented 

and  meeting  a  lioness  who  had  just  killed  an  are  those  of  Pertus  and  La  Perche  in  the  east, 

ox  she  ran  away,  dropping  her  mantle  in  her  and  St.  Jean  Pied  de  Port  in  the  west    The' 

flight.    This  the  lioness  soiled  with  blood  and  nucleus  of  the  chain  is  evidently  granite,  whtdh. 
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'#itb  the  primitive  schists  which  overlie  it,  con-  Consult:    Taine,    'Voyage    aux    Pyrenees,' 

stilutes  the  loftiest  summits,  with  the  exception  especially  tile  4th  ed.    (l8?3>   with  Ulustrations 

of  Mont  Perdu  (10,994  feet),  Marbore  (10,673  by    Dore;    Schrader,    'Les    Pyrenees,'    in    the 

feet),  and  some  huge  adjacent  masses  which  are  'Annuaire  du  Club  Alpin  fran^is'   {1885)  ;  De 

formed    of    mountain    limestone.    The    granite,  Margeric  and  Schrader,   'Apercu  de  la  Struc- 

bowever,  seldom  forms  continuous  ridges  along  ture     geologique    des     Pyrenees'      (1891),    and 


the  principal  axis,  but  rather  appears  in  a  num-  'Apergu  de  la  Forme  et  Relief  des  Pyrenees' 
ber  of  remarkable  protubeiaitces  situated  to  the     (1892)  ;     Camena    d'AImeida,     'Les    Pyrenees: 

north    of   it.     Above   the   micaceous   schist   and  Developpemeat  de  la  Connaissance  geographiq'ue 

primitive  limestone,  which  occur  in  connection  de  la  Cliaine'  (1893);  Trutat,  'Les  Pyrenees* 
with  it,  lie  largely-developed  strata  of  argilla-  (1894);  Bubanus,  'Flora  Pyrenaea'  (i8g?- 
ceous  schist  and  transition  limestone,  forming  1902) ;  Spender,  'Through  the  High  Pyrertees' 
two  great  bells  parallel  to  the  primitive  chain,     (i8g8). 

one  on  the  north  and  the  other  on  the  south  side.  Pyreneea,  Peace  of  the,  in  European  his- 
Above  these  secondary  rocks  appear,  of  which  tory,  the  name  given  a  treaty  concluded  between 
by  far  the  most  common  is  the  mountain  lime-  France  and  Spain  by  Cardinal  Mazarin  and  De 
Stone,  which  occupies  the  greater  part  of  the  Haro,  on  the  lie  des  Faisans,  in  the  rivw  Bid- 
south  slope,  but  on  the  north  side  attains  little  assoa,  7  Nov.  1659,  terminating  a  war  which  bad 
elevation,  being  there  almost  entirely  confined  lasted  for  24  years.  By  this  treaty  Spain  ceded 
to  the  lower  heights  at  the  bottom  of  the  princi-  to  France  Roussillon,  with  the  fortress  of  Per- 
pal  chain.  Above  the  mountain  limestone  the  pignan,  etc.,  so  that  the  Pyrenees  have  since 
prmcipai  rocks  are  Jtu-a  limestone  and  trap,  formed  the  boundary  of  the  two  kingdoms;  and 
The  number  of  thermal  springs  existing  in  the  in  the  Netherlands.  Artois,  and  part  of  Flanders, 
Pyrenees  seems  to  indicate  the  presence  of  vol-  Hainault,  and  Luxemburg,  with  a  number  of 
came    agents^    but    basalt    and    other    rocks    of  fortified  towns. 

igneous,  orjgm  are  very  rare.    The  minerals  of         Pyr'ethnun,  a  group  of  composite  plants 

the  Cham  include  irtin,  copper,  lead,  jmc,  man-  formily  considered  a  gc^ua  but  npw  ranWng  as 

ganese.  antimony,  and  cobalt.     There  is  no  mine  a  section  of  the  genus  CAryjo-lAe-^um.     In  iar- 

either  of  silver  or  gold^  but  particles  of  the  lat-  ^^^  literature  the  name  is  generally  reslricJto 

ter  are  found  m  department  Ariege,  and  m  the  Pyrfihrnm  roseum.  several  hundr^  varieties  of 

streams    of    several    other    districts      The    only  ^i,ich  are  widely  popular  in  European  gardens. 

mineral  which  has  hitherto  been  worked  to  much  Under  the  name  Chrysanthfrnitm  coccileum  it 

advantage  is  iron.    Mmeral  springs,  both  cold  ig    extensively   cultivated    in    southern    Franc«i 

and    H«niial,_    are    numerous,    and    much    fre-  California    and   western    Ask   for    its    flowers, 

quented  by  visitors.     The  limit  of  vegetation  on  ^hi^h  are  dried  and  ground  as  the  material  of 

'h      '"'•?!."' i^j^j"' :?**"' W"'^^"T.^^  insect    powder.    Another   species    (C.    cimror- 

Alps.    The  rhododendrons,  which  in  the  latter  i^foHum)    is  also  cultivated  for  this  purpose. 

are  not  found  higher  than  5.000  feet,  are  here  The  welUknown  bedding-plant  «golden  feather^ 

found  at  5,500  feet,  and  alpine  plants  are  found  jg  ^  variety  C.  pr<tltuf>i,  but  is  widely  known  as 

on  the  loftiest  summits  bordering  on  the  region  Pyrtthrum  am-ettm  among  horticulturists.    The 

of   perpetual     snow.     In    the    Pyrenees     this    is  pi,ntg  are  easy  to  grow  in  any  good  garden  soil, 

found  only  on  the  north  slope,  where  it  does  not,  [f  deeply   dug  and  hirfily   enriched.     Since  the 

as  in  the  Alps,  form  a  snowy  zone,  the  lower  seed  is  often  disappointing  in  its   results,  the 

limit  of  which  looks  as  if  traced  out  by  an  al-  plants  are  best  propagated  from  choice  varieties 

most  horizontal   straight   line;  but,  on   the  con-  by   division   in  the   spring.     The  golden- feather 

trary,  forms   large   isolated  masses,  the  base  of  pyrethrum  is  often  propagated  by  cuttings  made 

which  IS  often  concealed  by  the  mountains  m  during  the  winter  from  stock  plants, 
front  of  them.     This  makes  it  difficult  to  fix  the  ■d,_.o.„.   „r,'„s^    r--  ■•  1     ■•       r  .1 

snow-line  with  precision,  but  according  to   the  „„;fjf  ?,f  VV,  ^, '^r**^'  ?Pf*'r,i'*^  -^  ^''^ 

most  accurate  estimate  it  is  9,190  f«t,  or  nearly  ?!?,  "l^f^.i! '■ /^  "i.les  west  of  Olympia,  on 

that  of  Mount  Canigou.    Glaciers  arc  not  numer-  Z^^.^^T^l.t^'^ol' ^' ^lZ"t^ 

ous  in  the  Pyrenees,  and  hence  the  torrents  and  p;^^^  ^„  OijTnpus.  and  wifh  branch  c^nec  ions 

nvers  whjch  rise  m  the  Cham  are  fed  chiefly  by  ^^^^    5^,    ^arU.   iCatakolon      The   surtound^ 

springs.  Those  on  the  south  side  flow  toward  ^^^^  5^  ^  f'^^;,  ^^  growing  currants 
the  fibro    and  are  carried  by  it  to  the  Mediter-  /    ^^  ^jie  conTmune  has  a^pu- 

ranean;   those  on  the  north  side  flow  l^rtly  to  j^^;  *  ^j  ^boJt  2*7^000;  the  town,   .3,000.     ^^ 

the   Mediterranean   and   partly   to   the   Atlantic,  -, .    ,.       ,  /  .  , 

the  water-shed  between  the  two  seas  being  car-  .      ^belwin  eter,  an  instrument  for  mcasnr- 

ried  northward  by  a  branch  which   ultimately  ^^™  '".tensity  of  the  heat  of  the  sun.    It  is  a 

links  with  the  Cevennes,     The  largest   river  of  shallow,  circular  vessel  of  sUver,.havmg  one  side 

the  chain,  and  the  only  one  of  importance  which  ^°^}''^   ^'^^   lampblack,   containing  mercury   or 

preserves  its  name  throughout  its  whole  course,  *='t'^'  ^1"!  ^^■^'"S  »  thennometer  let  into  it. 
IS  the  Garonne,    In  respea  of  average  height  and  Pyr'idineCCjIisN),  a  mobile  liquid,  boiling 

mass  the  Pyrenees  are  unquestionably  thesecoiid  *t  "l^  .  obtained  by  the  distillation  of  various 

mountain  chain  of  Europe,  but  its  culminating  organic    substances,    such    as   peat,    bone,    coal 

point,  Maladetta,  has  only  the  third  place,  being  naphtha,   etc.    It  has  an   alkaline   reaction,  and 

indeed  lower  than  Mulhacen  in  the  Sierra  Ne-  fortns  salts  With  acids. 

vada.    Contrary  to  the  general   rule,  that   the  Py'rite,  or   Iron  PyritCB,  the  commonest 

loftiest  summits  of  mountain  chains  are  found  metallic  mineral,   like  copper  pyrites,   is  often 

in -the    line   of   the   principal   axis,   Maladetta,  called  "fool's  gold,"  owing  to  its  resemblance  to 

Posets  (11.04?  feet),  and  Mont  Perdu,  the  three  gold.    It   may   readily  be  distinguished  by   its 

cabii»ating  points  of  the  Pyrenees,  are  situated  much  greater  hardness,  6  to  6.5,  brittleness,  pale 

on  the  south  slope.  brass-yellow   color,   greenish-black    streak,   and 


qoO^-^f  j(fti|^  ii  p^OiJBTEft 


specific  gravity;  4.95  to  5.10.    It  crystallizes  in 

isometric  crystals  often  of  great  beauty,  bot  is 
usually  found  massive  as  a  vein  material  or  in 
beds  of  great  extent  It  is  an  iron  disulphide, 
FeSi.  Its  high  sulphur  percentage,  534,  and 
the  ease  with  which  it  may  be  burned,  leads  to 
its  enormous  consumption  in  the  manufacture  of 
sulphuric  acid  Owing  to  its  ready  oxidation, 
it  IS  an  active  agent  in  the  disintegration  of 
those  rocks  throuj^  which  it  is  disseminated. 
It  frequently  contains  gold  and  to  some  extent 
Other  valuable  metals.  Its  most  importance  com- 
mercial occurrence  is  at  Rio  Tinto,  Spain.  It 
is  also  extensively  mined  near  Rowe,  Mass., 
in  Virginia,  the  Carolinas,  Georgia,  Colorado 
and  in  many  other  regions.  The  finest  crystals 
come  from  Elba,  Cornwall  in-  England,  Peru, 
Chester  County  -Pa.,  and  Ceatr^lCily.  Colo...  ; . 
I^«<tes,  either  of  the  Varioiis  metallic  sul-' 
phides,  of  which  the  most  important  is  iron 
pyrites  (see  PYHrre).  Copper  pyrites  (see 
Chalcopvhite)  is  an  important  ore  of  copper. 
Arsenical  pyrites  (see  Ahsehwyhim)  furnishes 
much  of  the  arsenic  of  commerce;  magnetic 
pyrites  (see  PYMHormE)  is  often  an  important 

P^mont,  per'mont,  Germany,  a  celebraterf 
watering-place  of  Prussia,  in  the  principality  of 
Waldeck  and  Pyrmont,  capita!  of  the  district 


Eramer,  34  miles  south-southwest 
It  contains  %  palace,  in  which  the  Prince  of 
Waldeck  and  Pyrmont  resides  during  the  water- 
ing season;  and  it  is  much  frequented,  partic- 
ularly by  the  aristocracy  of  Germany;  from 
lOjpao  to  20,000  visitors  are  here  annually.  One 
of  the  curiosities  of  the  place  is  the  Dunsthohle 
or  gas  grotto,  which  emits-vapors  stmil^f  in  na-. 
ture  and  effect  to  tbc^e  of  tbe  Grotto  del  CanC  iri 
Italy.    Pop.   (permanent)   1,500. 

Pyrochlore,  a  dark  brown,  resinous  min- 
eral of  complex  composition,  essentially  a  ce- 
rium and  calcium  niobate,  but  of  interest  be- 
cause containing  also  thorium  and  uraniiim.  It 
occurs  in  octahedrons  in  Norway  and  Russia. 
Tri-oiy-L  — 

__    _,.,_..  .  1  of 

heat  on  gallic  acid,  carbon  dioxide  being  elimi- 
nated in  the  process.  Fine  colorless  needles  or 
Slates,  readily  soluble  in  water,  less  so  in  alco- 
ol  or  ether,  meitipg  point  1^2°  ,C.  .  Valuable 
because  of  its  great '  affinity- for-  oxygen,  its' 
alicaline  solution  is  used  to  absorb  oxygen  in 
gas  analysis.  It  is  used  extensively  as  a  photo- 
graphic developer,  but  has  the  disagreeable  power 
of  darkening  the  skitL  It  forms  a  number  of 
derivatives,  some  being  valuable  dyestulfs. 

PjTTog'rtphy,  from  rip,  fire,  and  YP^^<»> 
to  write,  literally  to  write  by  fire.  A  method 
of  making  impressions  on  wood,  leather,  etc, 
by  means  of'hea'ied  'ftietatliij'instrumenis.  The 
art  was  early  practised  by  the  Egyptians  who 
used  crude  iron  bars  that  had  been  previously 
heated  in  fire.  The  modern  form  of  this  kind 
of  apparatus  consists  of  a  tube  about  six  inches 
in  length  and  about  half  an  inch  in  diameter 
provided  at  its  lower  extremity  with  a  screw- 
cap  and  a  small  support.  At  the  other  end 
there  is  a  rod  to  which  the  drawing  point  is  af- 
fixed.   For  the  formation  of  the  combustible  gas 


and  healing  of  the  rod  siilphmHc  ether  is  us^Ily 
employed.  The  gas  when  generafed  is  forced 
to  the  metallic  point  by  means  of  air  pressure 
and  after  the  flame  has  been  regulated  a  person 
may  work  for  two  consecutive  hours  at  an  ex- 
pense of  about  one  half  cent  per  hour.  The 
vapors  disengage  tbemselves  constantly  and  feed 
the  small  flame  which  is  barely  perceptible.  The 
heat  is  always  uniform,  and  even  on  leather  a 
sure  and  sharp  execution  of  the  design  is  pos- 
sible. The  effects  produced  by  the  pyrograph  are 
equal  in  many  respects  to  the  fine  crayon  draw- 
ings, and  when  colored  and  varnished  present 
a  very  pleasing  effect.  The  finest  and  most 
delicate  lines  can  be  drawn  and  there  is  no  dan- 
ger of  burning  holes  in  the  material.  The  right 
hand  beinfe  engaged  in  the  execution' of  the  piece 
to  be  ornamented  leaves  the  left  free  lo  turn  the 
object  in  any  desired  position  while  the  work  is 
in  progress. 

Ffom  a  eoirimercial '  standpoint,  work  in 
pyrography  offers  very  good  returns.  '  It  is 
taught  in  most  of  the  trade  schools,  and  by 
many  private  masters,  and  those  who  apply 
themselves  systematically  may  u^e  their  accom- 
plishment with  profit.  Apart  from  the  artistic 
and  financial  interest  the  work  ha^  a  substance 
and  lastingness' about  it' that  makes  it  seem 
worth  while  to  master. 

Pyrolig'neaiu  Aci4  impure  acetic  acid  pro- 
duced as  one  of  the  volatile  products  of  the 
destructive  distillation  of  wood.  The-  wood  is 
slowly  heated  in  laree  iron  retorts  or  ovens  so 
arranged  that  the  volatUe  products  may  be  con- 
densed and  gathered.  TTie  watery  portion  con- 
tains wood  alcohol  and  acetic  acid  mixed  with 
small  amounts  of  such  impurities  as  carbolic 
acid,  creosote,  and  the  like.  On  redistillation 
the  wood  alcohol  passes  over  first,  leaving  the 
impure  acetic  acid  or  pyroligneous  acid  in  the 
retort.  This  may  be  purified  (see  Acetic  Acid) 
or  used  as  such  for  various  purposes  such  as  the 
impregnation  of  wood  to  prevent  decay,  etc. 

Pyrolu'aite,  the  most  important^  ore  of 
manganese.  It  is  a.,  black  or  gray  mii)efal  ol 
brilliant  metallic  lustre.  It  is  distinguished  from 
manganite  and  polianite,  whidi  it  much  resem- 
bles, by  being  so  soft  (hardness  2  to  2.'i)  as  read-; 
ily  to  soil  the  fingers.  Its  black  streak  further 
separates  it  from  manganite.  While  its  crystal- 
lization is  orthorhombic,  it  is  usually  massive  or 


id  elsewher 

•ntral  Europe,  also  in  Nova  Scotia  and  BraiH. 
In  the  United  ■  States  it  Is  mined  in  Virginia, 
Georgia  and  Arkansas. 

Pjrroma'nia,  incendiary  monomania,  a 
form  of  insanity  characterized  by  an  irresrstihie 
desire  to  destr(^  by  fire,  .  In  most  forms  of  men- 
tal disease  self-control  is  lost,  but  in  pyromania 
the  loss  of  the  power  of  Inhibition  is  the  chief 
symptom ;  hence  the  affection  is  sometimes 
Spoken  of  as  a  form  of  inhibitory  insanity. 

Pjrrom'eter,  an  instrument  for  measuring 
temperatures  hijfher  than  (he  boiling-point,  of 
mercury  (350°  C).  Regnault  arid  other  careful 
experimenters  employed  the' expansion  of  air  and 
vapors  in  measuring  high  temperatures.    These 


Google 


FYROHORPHITE— PYRQXSHS  OKOUP 


oyromtttii  can  only  be  used  in  a  laboratory; 
tor  use  in  a  manufactory  less  accurate  methods 
of  measurenient  have  to  be  employed.  In  Wedg- 
wood's pyrometer  (178a)  it  was  assumed  that 
dry  clay,  when  exposed  to  heat,  contracted  regu- 
larly, and  the  instrument  was  constructed  on  this 
principle;  but  it  is  now  known  to  be  untrust- 
worthy. An  instrument  in  which  the  expansion 
of  a  metal  bar  (generally  of  platinum)  was  mag- 
nified by  means  of  levers  has  often  been  em- 
ployed to  measure  the  temperature  of  a  furnace. 
Morveau,  Bron^art,  and  Daniell  invented  in- 
struments on  this  principle.  The  thermo-electric 
law  of  Tait  may  be  used  to  calculate  the  temper- 
ature to  which  a  junction  of  copper  and  iron  bas 
been  siiijected,  the  electric  current  produced 
being  measured  by  a  galvanometer.  In  this  way 
high  temperatures  have  been  measured  with  con- 
siderable accuracy.  By  Siemens'  method  tem- 
peratures are  measured  by  observing  the  in- 
creased electric  resistance  of  a  platinum  .wire 
when  heated,  two  coils  of  the  same  kind  of  wire 
being  prepared  so  as  to  have  equal  resistances 
at  the  same  temperature,  their  ends  connected  by 
rather  long  thick  copper  wires,  and  the  current 
from  a  constant  battery  passing  through  them 
measured  by  means  of  a  galvanometer.  One  of 
the  coiis  is  kept  at  a  known  temperature,  the 
other  has  the  temperature  which  it  is  desired  to 
measure.    The    law    discovered    by    Siemens  — 

where  R  is  the  resistance  at  the  absolute  tem- 
perature T,  and  where  »,  P  and  y  are  certain 
numbers,  enables  the  temperature  to  be  calcu- 
lated. Pouillet  determined  the  fallowing  tem- 
peratures by  means  of  an  air-thermometer. 
They  correspond  to  the  stages  of  incandescence 
of  a  metal  bar. 
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Pyromor'phite,  a  mineral  occurring  in 
hexagonal  crystals,  often  cavernous  and  barrel- 
shaped,  or  in  curious  nearly  parallel  groups 
tapering  to  a  point.  It  is  a  lead  phosphate  and 
chloride  and  occasionally  occurs  in  sufficient 
quantities  to  be  an  important  lead  ore.  Its  hard- 
ness is  3.5  to  4.  specific  gravity,  6.5  to  7.I,  COtOT 
commonly  green,  yellow  or  brown,  lustre  resin- 
ous. Its  most  notable  occurrences  are  Ems, 
Germany;  Cumberland,  England;  Broken  Hill, 
New  South  Wales,  and  in  the  United  States  for- 
merly at  Photnixville,  Pa, 

PTTope,  or  Bohemian  Garnet,  a  £ne  dark- 
red  variety  of  garnet,  ofien  called  "precious  gar- 
iiet^  because  of  its  extensive  use  as  a  gem. 
Peridotite,  or  serpentine  derived  from  it,  is  the 
usual  matrix  of  pyrope  in  Bohemia  and  in  Kim- 
berley.  South  Africa,  but  more  commonly  it 
occurs  as  rounded  pebbles  loose  in  the  sands,  as 
in  _the  ant-hills  of  the  Navajo  Reservation  in 
Arizona..  It  is  often  incorrectly  called  •ruby.* 
See  CAimuNCLE. 

Py'rophope,  a  musical  instrument,  in  which 
the  various  notes  are  produced  by  the  Burning  of 
hydrogen  gas  within  glass  tubes  of  various  sizes 
and  lengths.  It  is  also  called  a  flame-organ,  and 
was  invented  about  1875  by  a  Frenchman  called 


PTTOphyUite,  or  Pencil  Stone,  a  mineral  of 
soapy  feel,  the  compact  form  of  wfiich  is  extei>- 
sively  mined  in  North  Carolina  as  soapstone. 
Its  uses  are  the  same  as  those  of  the  relatMl  min- 
eral talc  (({.v.).  Some  of  the  algamatoiite  used 
by  the  Chinese  for  carving  into  pagodas  and 
images  is  pyrophyllite.  The  mineral  js  usually 
found  in  coarse  lamellar  radiations,  occurring 
thus  in  fine  specimens  in  Switzerland,  Georgia, 
North  Carolina  and  California.  Chemically,  it 
is  a  hydrous  aluminium  silicate. 

Py'roacopfc  an  instrument  for  measuring 
the  intensity  of  heat  radiating  from  a  hot  boo^, 
or  the  frigorific  influence  of  a  cold  bo^-  It  is 
constructed  on  the  same  plan  as  a  diRerential 
thermometer, 

Pyro'ria,  or  Waterbraah,  a  disorder  of  the 
stomach  attended  with  a  sensation  of  burning  in 
the  epigastrium,  commonly  called  heartburn, 
accompanied  with  an  eructation  of  watery  fluid, 
usually  insipid,  but  sometimes  acrid.  See  Dvs- 
PEPSIA. 

Pyrotecb'nica,  a  term  applied  to  the  com- 
position, structure,  and  use  of  fire-works.  The 
ingredients  are  nitre,  sulphur,  and  charcoal, 
together  with  filings  of  iron,  steel,  copper,  zinc, 
and  resin,  camphor,  lycopodium,  etc  Gunpow- 
der is  used  either  in  grain,  half  crushed,  or  finely 
ground,  according  to  the  desired  effect.  The 
proportions  of  the  materials  differ  very  much  in 
different  fire-works,  and  the  utmost  care  and 
precaution  are  necessary  in  the  manufacture. 
Lampblack  produces  a  very  red  color  with  gun- 
powder, and  a  pink  with  nitre  in  excess.  It 
serves  for  making  golden  showers;  yellow  mica- 
ceous sand  serves  for  the  same  purpose.  Verdi- 
gris imparts  a  pale  green,  sulphate  of  copper  and 
sal-ammoniac  a  palm-tree  green.  Camphor  pro- 
duces a  very  white  flame,  with  aromatic  per- 
fumes, which  mask  the  bad  smell  of  the  other 
ingredients;  benzoin  and  storax  are  also  used  on 
account  of  their  a^eeable  odor.  Lycopodium, 
which  is  often  used  in  the  manufacture  of  stage- 
lightning,  bums  with  a  rose  color  and  a  magnifi- 
cent flame.  Sk}--rocket3,  an  important  feature  of 
pyrotechnics,  will  be  found  fully  described  in  the 
article  Pkojbchles. 

Py'roxenc,  a  mineral  formed  commonly 
in  crystalline  limestone  or  dolomite,  in  serpentine 
and  m  rocks  of  volcanic  origin.  Less  abundant 
in  granitic  rocks  and  metamorphic  schists.  Crys- 
talline form,  monoclinic  Brittle.  Hardness, 
5  to  6.  Specific  gravity,  3.2  to  3.6.  Of  a  vitreous 
or  resinous  lustre.  Color  is  usually  some  dull 
shade  of  green,  but  may  vary  to  nearly  colorless 
or  to  brownish  back.  Composition,  a  metasili- 
cate,  RLiOfc  where  R  is  Ca,  Mg,  Fe,  sometimes 
Mu  or  Zn,  rarely  the  alkali  metals.  Important 
varieties  of  pyroxene  are  diopside,  hedenberg- 
ite,  schefferite,  augite.  Pyroxene  is  one  of  the 
most  important  of  the  rock-forming  minerals 
being  an  essential  constituent  of  basalt,  diabase 
trachyte,  syenite,  gabbro,  pyroxenite  and  many 
other  rocks.  It  is  thus  widely  distributed  in  aV. 
parts  of  the  world.  Especially  fine  crystals  occur 
m  the  Piedmont,  in  Sweden,  northern  New  York 
and  southern  Canada,  and  in  New  Jersey. 

P^ozene  Croup,  a  name  given  to  a  gron^ 
of  minerals  of  which  the  mineral  pyroxene  is 
an  important  member.  Composition,  simple  sili- 
of  the  type  RSiO.  where  R  is  Ca,  Mg,  Ft 
times  Mu,  or  Zn,  or  compound  silicates  at 
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AetypesR"  (FeAl),SiO,orR'Al(SiO,)t  While  PyrrhoniBtB.  S«e  Reugious  Sects. 
the  speciM  included  in  the  pyroxene  group  be-  pyrrhotite,  plr'6-tit,  or  UunetiG  PyritM. 
long  to  three  distmct  crystal  systems  — ortho-  ^  meUllic  mineral,  in  composition  an  iron  suH 
rtiombic,  monociinie  and  Iriclmic  —  they  all  phide,  probably  Fe.iSu,  differing  from  commoii 
have  a  prismatic  angle  of  Sj'.  parallel  to  which  fron  pyrites,  FeS.,  in  percenUge  composition,  in 
cleavage  IS  usually  emment.  They  are  distm-  being  attracted  by  the  nu^et,  in  its  bronze 
gTiished  further  by  their  optical  properties.  The  color,  inferior  hardness  (3.5  to  4.5),  and  specific 
most  important  species  in  the  pyroxene  group  gravity  (4.6).  It  rarely  crystallizes  in  hex- 
are  enstatite,  hypersthene,  pyroxene,  acmite,  agonal,  tabular  crystals ;  usually  it  occurs  mas- 
Bpodumene,  woUastonite,  pectolite,  and  rho-  give.  Though  pyrrhotite  contains  over  60  per 
donite.  cent  of  iron  and  nearly  40  per  cent  of  sulphur, 
X^TOx'ylin.  See  Gun-cotkui.  't  'S  only  very  recently  that  it  has  been  re- 
Pyrrhic    (plrlk)    Dance,    a    famous    war-  ??/<'«'  ",,^L'*"'',r''!l'*°^  """".■  ^^'.^'":t.'- 

^LTc4iv\ir±tri^'l;rcr^;;^  ^^^T^^^^''ii^i^^.Tfi'^%^i 

gSnes  by  Julius  Gesar,  and  was  danced  by  male  ^iSf  w^^'Iv^^n.^l.f  *  n,W  S  ^^^h^*^"' 

and  female  dancers,  having  much  of  a  dramatic  'fc"";7"^,ri^?™f!^  J^^^fi  .,  V^^Km^ 

Character.    In  the  mountainous  districts  of  Thes-  »che^a"d  more  extensive  deposits  at  Sudbury, 

nly  and  Macedonia  a  dance  called  the  Romaika,  O"*^"'  "L^"'^  ^^?'^^i^"'^"  °*  l""^?^' 

^^d'6ZTtt\:xt.t,'if'^':L^^i  ^°^?-  ^-- iSLTr-st3u^rword 

]^J^  I^H  Jnr^,  '  i°  Vermont     Choice  crvslallized  specimens  are 

muskets  and  swords.  ^^^^  i„  ^^^^^^^  B^/^^  ^^^  ^4  fjjly  p^^j^ 

Pyrrhjc  Victory,  so  called  from  the  defeat  New  York, 
of  the  Romans  at  Asculum  2^  B.a  by  ft'rrhus,         py„bu,,  pft'fis,  Greek  military  leader,  king 

■whose   losses   however   were  so  heavy  that  the  ^  Eoh-cTb.  about  118  bc  ■  d.  Armw  a^  nr 

term  has  become  proverbial  for  a  fruitless  Tie-  ge^S^  the  s^n  cVm«,  who^a^  hi^ 

""y*  descent  from  Pyrrhua,  son  of  Achilles:    He  spent 

Pytrho,  plr'5,  Greek  philosopher:  b.  Elis  an   eventful  yonth.   r^ained  the   throne   from 

about  376  B.C.;   d.  about  270  u.c.    He  was  a  which  his  father  had  been  deposed,  and  was  him- 

pupil  of  the .  Democritean  philosopher  Anaxar-  self  eitpelled  several   years  later.    He  became 

chus  of  Abdera,  whom  be  accompanied  to  India  the  friend  of  Demetrius   Poliorcetes.  whom  he 

in  the  train  of  Alexander  the   Great     During  accompanied   on   the   fatal   campaign  closed   by 

this  journey  he  became  acquainted  with  the  doc-  the  battle  of  Ipsus  (301  B.C.),  then  proceeded  to 

tfines  of  the  Brahmans,  Magi,  and  other  eastern  Egypt  as  hostage  for  Demetrius,  and  there  mar- 

eilosophers.  His  doubts  concerning  positive  ried  Antigone,  dau^ter  of  Queen  Berenice, 
owledge  were  strengthened  as  he  proceeded  in  With  the  aid  of  Ptolemy  Soter  he  recovered  his 
his  studies,  until  at  length  he  came  to  hold  all  Idngdom  (296),  agreeing  to  share  the  sovereignty 
knowledge  uncertain,  and  considered  virtue  alone  witfi  Neoptolemus,  who  had  been  king  since  his 
as  valuable.  In  all  disputes  his  answer  to  his  expulsbn,  but  soon  after  pat  his  ct^league  to 
opponents  was,  "What  you  say  may,  or  majr  not,  death,  and  succeeded  by  courage,  aSability,  and 
be  true;  I  cannot  decide,*  and  he  taught  in  his  generosity  in  gaining  the  admiration  of  his  sol- 
school  that  truth  cooid  not  be  attained,  and  that  diers  and  people.  He  temporarily  conquered 
we  must  be  content  to  suspend  our  judgment  Macedonia  and  in  280  went  to  southern  Italy  at 
on  all  subjects.  He  spent  much  of  his  lite  in  the  head  of  a  large  army  to  assist  the  Tarantines 
solitude,  and  b;^  abstaining  from  all  decided  a^inst  the  Romans.  Near  Hcraclea,  on  the 
opinions  concerning  moral  and  physical  phenom-  Siris.  the  consul  M.  Valerius  Lsevinus  was  de- 
em, end^vored  to  attain  a  state  of  tranquillity  feated  by  Pyrrhus,  whose  elephants  played  an 
unafEectedhy  fear,  joy.  or  sorrow.  His  country-  important  part  in  the  conflict  Another  battle 
men,  the  Abderites,  made  him  high-priest,  and  was  won.  but  his  loss  led  Pyrrhus  to  say,  "An- 
exempted  all  philosophers  from  the  paj^ment  of  other  such  victory  and  I  must  return  to  Epirus 
taxes.  The  Athenians  erected  a  statue  in  honor  alone.*  He  made  proposals  of  peace  to  the 
of  him,  and  hb  countrymen  raised  a  monument  senate,  which  were  rejected.  After  having  ap- 
to  his  memory.  Hia  skepticbm  is  easily  ac-  proached  within  24  miles  of  Rome  he  returned 
counted  for.  His  master.  Demoeritus,  held  that  to  Tarentmn.  In  27P  he  again  defeated  the  Ro- 
except  the  immediate  elements  of  bodies  (atoms)  mans,  but  was  glad  to  accept  the  offered  truce, 
nothing  was  real,  and  that  all  perception  was  and  passed  with  his  arm^  into  Sicily,  where  he 
subjective.  He  was  confirmed  m  these  views  assisted  the  Greeks  against  the  Caiifaaginians. 
bj  the  doctrines  of  Socrates,  to  whom,  in  hia  At  first  he  met  with  brilliant  success;  but  his 
character,  he  bore  great  resemblance,  and  his  attack  upon  Lilybxum  failed.  The  war  ended 
skepticism  is  allied  to  the  irony  of  that  philos-  ia  the  following  year  with  the  total  defeat  of 
opher.  Led  by  his  temperament  and  manner  o£  Pyrrims  by  the  Romans  tmdcr  Curius  Dentatus. 
life  to  esteem  uninterrupted  tranquillity  the  near  Beneventum.  On  this  occasion  the  famous 
great  Object  of  ^1  philosophy,  believing  that  elephants  of  Pyrrhus  rushed  back  upon  his  own 
nothing  tended  so  much  to  destroy  this  quiet  as  army  and  contributed  to  his  loss.  He  reached 
the  interminable  disputes  of  Ihe  schools  of  the  Epirus  with  a  small  remnant  of  his  once  splendid 
dogmatists,  and  that  uncertainty  was  increased  army.  Nothing  daunted,  he  again  invaded  Mace- 
by  their  contentions,  he  determined  to  seek  in  donia,  and  became  its  king  a  second  time.  He 
some  other  way  the  peace  which  he  despaired  afterward  turned  his  arms  against  Sparta,  but 
of  finding  in  dogmatical  philosophy.  A  dis^si-  was  driven  from  before  the  walls  of  diat  city, 
tion  to  doubt  is  often  called,  from  this  philbs'  In  a  night  attack  made  upon  Argot  he  was 
o^er,  Pyrrhonism.  stunned  by  a  tile  thrown  by  a  woman  from  a 
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house-top,  and  being  rccogniied  by  the  enemy's  ligious  order,  which  in  time  assumed  the  char- 
soldiers  was  slain.  acter  and  exercised  the  influence  of  a  political 

abom  40  specie.,  natives  of  the  nSrthem  hemi-  f'',;?L°L*,V  "u'T  S.„    'I  ^'i™.    .-^^ 

jSr  St  Sre=S!faU?'si5e'S've,"3SS  S"dly'''irsti?SicT.«S  '  rSct'S'.VSstS; 

.    nftpn    spnafstpH    intn    HUfinrt    aenera  attacked  the  hOllSe  01  Mlkl,  where  a  number  of 

'£'..S"S\T^t^Tl!"S.  f?*??""",^    ""    assemblei    .„,„„„«    i. 

'^^     '  With  his  partisans,  and  set  it  on  fire.    Forty  per- 
sons perished,  and  but  few  escaped.    Pythagoras 

Pythagoras,    pT-th5g'6-raa,    Greek    philos-  was  probably  not  in  the  house.    Other  anthori- 

opher:  b.  Samos  about  582  B.C.;  d.  about  507.  ties  set  down  this  event  long  after  the  death  of 

His  father,  Mnesarchos,  was  a  merchant  (prob-  Pythagoras,  who,  they  say,  was  simply  banished 

ably   of   Tyre   or   some   other    Phcenician   city)  by  Cylon  to  Metapontum,     He  fled  to  the  Lo- 

who  traded  with  Samos,  wliere  he  received  the  crians,  and  when  these  refused  to  receive  him, 

rights  of  citizenship,  and  settled  with  his  family,  to   Metapontum,   where,   according  to  traditiwi. 

The   biography  of   Pythagoras  is   mingled  with  he     perished     from     hunger.     Consult:     Lewes, 

many  fables.     He   received  his  first  instruction  <BiographicaI    History   of    Philosophy';    Grote, 

from  Creophilus  in  his  native  city.    He  then  <Historj    of     Greece*;     Zeller,     *Pre-Socratic 

went  to  the  island  of  Scyros,  and  was  a  scholar  Schools.' 

of  Pherecydes  till  the  death  of  the  latter;  others  Pythttoraa  of  Rhegiom.  re'jT-am.  Greek 

make  him  also  a  scholar  of  Thai es  and  Anaxi-  KulptoTTT,.  Samos  towa.d  the  end  of  the  5th 

mander.  _  lamblicbus  says  that  Pytiiagoras,  dur-  ^^           j^^^^^  q^^j^j     ^^  ^^  _,^j^^j  j^^.  ^-^ 

ing  his  journey  to  Egypt,  spent  some  time  m  j^;,,  ;„  ^5^,;^^  ,h^  fi^^j  ^^^  j^^test  proportions 

Fhcenicia  m  mtercoursc  witn  tne  successors  01  j^  [jjg  sUtuea  which  often  represented  the  human 

Moschus,  and  other  priests  of, the  country,  by  ^ody    in    altitudes    most   difficult    to    represent, 

whom  he  was  mitiated  into  their  mysteries    and  g^^-i,     ^^^     j^j,      <Limping     Philoctetes'      (in 

that  he  traveled  through  various  parts  of  Syna  ^,„^^j     ^j^  ,^     „q  ;„  Combal  with  the  Draj- 

in  order  to  become  acquainted  with  the  most  „„,      ^j^    .pue!    of  Eteoeles    and    Polynices?; 

important  reltgious  usages  and  doctrines     He  <Europa  and  the  Biill.>     His  favorite  subjects 

IS    said   to    have    been   recommended    by    Poly-  ^^.^   !;(^tor3   in   the  public   games,   and   it   was 

crates,   king   of    Samos,   to   the   Egyptian   fang  ^j^   ^^^jj   ^  ^^   ^^^^^^  ^^   elaborate   the   details 

Amasis.     In  Egypt  he  became  acquainted  with  ^f  (^j^  g     ^^    5,^  ^^^  ,^^,n,.j  ^^  3,,  anatomist 

the  whole  range  of  Egyptian  learning.    He  re-  ^^^  ;^  ^j^  g,atues  the  hair    sinews    and  even 

mained  in  Memphis  and   Thebes  M  years,  and  ^^j^^  ^^.^  represented  with  life-like  distinctness 

was  in  Egypt  when  that  country  was  conquered  ^^^^  individuality. 

by  Cambyses.  Like  many  others  of  the  sages  m  ^  ..  ,  — .  ,  , 
that  kingdom,  he  was  carried  captive  to  Babylon,  .  PyOwgore  an  TTieorern,  the  47th  proposi- 
where  he  conversed  with  the  Persian  and  Chal-  tion  of  the  first  book  of  Euclid  s  Elements, 
dsean  Magi;  and  traveled  as  far  as  India,  and  wn'C"  «hows  that  in  any  right-angled  triangle 
visited  the  Gymnosophists.  After  his  return  be  "^^  ^^^y^  «"  ^*  hypotenuse  is  eniial  to  the 
opened  a  school  at  Samos,  in  which  he  taught  sum  of  the  squares  on  the  other  two  sides. 
his  doctrines  in  a  symbolic  form,  in  imitation  of  Pythagore'tmism,  the  philosophical  doc- 
the  Egyptians.  He  also  visited  Crele,  where  trine  of  the  Pythagoreans,  or  followers  of 
the  priests  of  Cybele  totic  him  to  the  caverns  Pythagoras  (q.v.).  The  system  of  the  Pylha- 
of  Ida,  in  which  Jupiter  had  been  cradled.  Here  goreans  was  comprehensive  and  included  a 
he  met  Epimcnides,  whom  he  initiated  into  the  theory  of  being,  that  ia,  a  metaphysic ;  a  cos- 
sacred  mysteries  of  the  Greeks.  From  Crete  he-  mological  theory;  and  a  mathematical  theory, 
went  to  Sparta  and  Elis,  and  from  thence  to  Pythagorean  Metaphyiict. —  The  Pylhago- 
E*hlius,  where,  being  asked  by  King  Leon  what  reans  taught  that  the  essetice  of  all  things  was 
was  his  profession,  he  replied  that  he  was  a  number;  that  everything  in  its  final  analysia 
philosopher  (or  lover  of  wisdom),  declaring  could  be  resolved  into  number.  This  statement, 
that  the  name  of  sage  (jophot)  belonged  solely  which  is  recorded  in  Aristotle's  Metaphysics, 
to  the  Divinity.  With  augmented  knowledge  he  where  he  is  enumerating  the  Greek  schools  of 
returned  home,  where  he  now  founded  a  philo-  philosoi^y,  has  occasioned  much  dispute.  We 
sophical  school  with  great  success.  He  laid  may  perhaps  see  in  this  doctrine  the  basis  of 
claim  to  supernatural  powers,  and  his  extraor-  the  10  antitheses  of  Pythagorean  teaching,  espe- 
dinary  qtiabtica  gained  over  great  numbers  of  cially  that  of  the  opposite},  odd  and  even,  the 
the  noble  and  wealthy  classes.  Three  hundred  definite  and  indefinite,  which  are  placed  first  in 
of  these  were  formed  into  a  select  fraternity  or  the  list.  Number  was  also  an  idea  in  which 
order,  which  has  been  frequently  compared  with  these  opposites  were  each  included,  and  was 
the  still  more  fanwus  order  founded  by  Loyola  therefore  sometimes  spoken  of  as  harmony.  But 
in  modem  times.  The  members  were  bound  other  interpretations  of  the  Pythagorean  num- 
by  a  vow  to  Pythagioras  and  each  other,  for  her  make  unity  and  duality  as  the  root  notion, 
the  purpose  of  cultivating  the  religious  rites  and  pronounce  that  these  terms  may  be  reduced 
and  ascetic  observances  of  their  master,  and  of  to  the  opposition  of  the  spiritual  and  corptn-eal, 
studymg  hb  system  of  philoso[^y.  They  thus  of  form  and  substance,  of  the  Supreme  Being 
formed  at  once  a  philosophical  school  and  a  re-  and  the  material  worid.    The  Deity  is  the  ont^ 


PYTHEiAS  —  FrtHIAN  6aHES 

the  Original  Unity,  the  Infinite,  out  of  which  covered  the  connection  between  the  length  of 

all   finite    things    have   come.    The    opposition  the  string  in  a  lyre  and  the  character  of  the 

between  the  lisiited  or  finite,  and  the  unlimited  note  which  was  sounded  on  percussion.    They 

or  infinite  is  by  some  philosophers  regarded  as  taught  the  transmigration  of  souls. 
me  fundamental  idea  in  the  Pythagorean  num-  Pythagorean    Geometry.-^  The    Ionic    school 

ber.    It  is  possible  that  the  doctrine  was  from  of  Greek,  philosophy  imported  BEoraetry  from 

u-  L  ^*  .propounded  is  a  vague  generalization  Egypt  into  the  Greek  world  of  intellectual  ac- 

which  might  be  and  was  interpreted  in  different  tivity.     lis    early    development   in    Europe    was 

ways  by  different  members  of  the  school.     It  is  mainly  due  to  the  followers  of  Pythagoras,  who 

evident  that  nothing  can  etist  without  number,  himself  enunciated  the  theorem  now  known  as 

as  IS  stated  in  the  apocryphal  Book  of  Wis-  the  4;th  proposition  of  the  first  book  of  Euclid, 

oom.  "1  some  respects  a  product  of  Alexandrian  The  three  proportions,  arithmetical,  geometrical, 

Neo- Pythagorean  ism.     The  numbers  themselves  and   harmonical   were  known  to   them   and   the 

are  divisible  into  odd  and  even,  and  thus  sug-  so-called  most  perfect  proportions,  such  as  6: 8  = 

gestmg   the   contrast   between   the   limited    and  9:12,  were  familiar  to  them,  having  been  intro- 

nnlimited,  the  conditioned  and  the  unconditioned,  duccd  into  Greece  by  Pythagoras  who  learned 

the  relative  and  the  absolute,  matter  and  spirit,  it  from  its  inventors  the  Babylonians. 
man  and  God.     On  the  other  hand,   it  is  pos-  Ti_»u™        jtU'i     .      ^       r  ■     i.  w 

Bible    that    the    Pythagorean    number    was    not  „  *7^*^  P'*!^,*-?''.  ^^reek    navigator;    b. 

arithmetical   but  geomWrical.     The  great   disci-  J?^"''"^    (Marse.Uea)    m   the   4th   cen  ury   ac 

pie  of  Pythagoras  in  the  time  of  SScrates  was  "«'"''''<:  *'"°  J°yW"  "J  discovery  along  the 

^hilolaus,    but    of    the    writings    in    which    he  western  coast  of  Europe  from  G.bralUr  to  Ice- 

expounded    his   views   only    fragments    survive,  ^^"*-     ^S*"?.      "^"^t*'' !il''i'' ^t°"^-  u*^"t."'' 

and  these  are  of  doubtful  authenticity.     Phil(?  ^""n  '=°^^^  °l  ^"'°I«-  th^^e*"  ^^e  English  Chan- 


laus    may    have    been    under    the 


nel,  and  after  somewhat  extensive  explorations 


DraooriMs,  uid  hi.  thtory  of  numbtth.ve  bom  "Bniam  1=  pmcKded  northward  .nd  rc.ched 

based  on  geoimUical  axiom,  uid  the  inteivaH  T!"'\  "'"'K  ?"";    identical    „ith    Ictiand. 

in   (he  solnda  .truck  from  the  «n.en-.rinjed  ""«  ''f  "■"  *'"«''  ".'""j 'V'!'"  .f""";  ■" 

Ijre.    Probably  he  was  .n  alomist.    The  iodi-  '^¥    'T    md    con.idei-ed    hmjelf    tt    have 

vidtial  atom  Would  in  thai  case  represent  to  '.'"''^!''l  •"!""  "■""  S"  ""••  '!"'"'■    ^"^ 

him  a  material  spatial  point,  two  of  which  made  •'^^'"'^  '?=  '^  "j  '  m""!'"?""  snhstaice,  i« 

a  line    three  a  surface    four  a  solid-  of  these  "'^'^  "'"'■'  *"^'  ^'^  "^  mingled  and  m  which 

solids.'  represented  alw«s  by  even  nuiibers.  the  ">•  ™""=  "'  f'VT^'f-    "i"  '■""l''  ^.V^' 

consiiiuei,  of  e.rth  were  cibical ;  those  of  fire  "="!•  " J»™  ""^,i  ■'"W  *'  ""    °'  Pf!' 

letrahedral,  those  of  water  icosahedial,  etc.    From  ""''  ""l  »  ""  ■  "ji""- ,  ?,"  '^T      °?  "l" 

the  use  of  numbers  as  the  ontolojical  basis  of  ""EJ"  "J"  ',T".i:  "  '  ^        j""?u "■ 

things  the  passage  was  easy  enoug!,  to  the  wild  ■"<;!  though  celebralrf  as  >  navigator  and  ma  h.^ 

and  fanciful  application  of  them  as  mere  sym-  5"'""i"'.i.    f°  <"    5°T"    °      v"    "V^".™ 

hols.    Thn.  the   later   Pythagoreans   made  the  'hrough  the  brief  and  adverse  criticism  of  later 

soul    correspond    with    the   number   six,    while  S"       '   ™°"^  whom   are   Strabo  and    Phny. 

seven  was  the  counterpart  of  reason  and  health.  H"  "f?™"!",'"  without  doubt  in  the  mam 

The    imagination    here    stepped    in    and    with  J^^,"*  J;J,*'!„''^;.°Lll!"  .7."?  "I^'li 

ingenuity  labored  to  give  a  rational  basis  ''"       "  "'*''    "'"      '     """     ^  "  "'         "  """ 


cult  to  ascertain  his  real  status.    He  was  said 


1  these  a 


)  have   been  the  first   to   determine   the   s 


e  the  famous  oppositions  ">  ^.^Y^  ""^  "'^  ,,  .,, 
of  this  philosophical  sect;  namely  C'T  limited  meridian  altitude  at  Marseilles  f 
and  unlimited;  (2)  even  and  odd;  (3)  one  and  f'='"*  ^  ""*=."?  "*  a  gnomon.  The  scanty 
many;  {4)  right  and  left;  (5)  male  and  fe-  f"^'?^" /""^"""K,  ***  ^'^  wntmgs  were  pnb- 
male;  (6)  rest  and  molioA;  I7)  straight  and  !«'»«=''  ^y  Arvedson  (1824). 
crooked;  (8)  light  and  darkness;  (9)  good  and  PyHi'ian  G«mes,  in  ancient  Greece,  a  name 
evil;  (10)  square  and  rectangle.  It  will  be  per-  given  one  of  the  four  seasons  of  games,  insti- 
ceived  that  in  these  oppositions  the  idea  of  com-  tuted  in  early  times  in  honor  of  Apollo,  the  con- 
pleteness,  as  represented  by  an  even  number,  queror  of  the  Python.  They  were  celebrated  in' 
and  incompleteness  by  an  odd  number  is  the  the  neighborhood  of  Delphi  (formerly  called 
ruling  element,  and  in  the  idea  of  incompleteness  Pytho),  in  the  Crissxan  fields,  which  for  this 
is  implied  the  potentiality  of  indefinite  exten-  pnrpose  contained  a  hippodrome  or  race-course; 
sion,  multiplication,  or  variation.  a  stadium  of  1,000  feet  in  length ;  and  a  theatre, 
Pythagorean  Cosmology. —  Pythagoras,  or  at  in  which  the  musical  contests  took  place.  Ae- 
least  the  Pythagoreans,  had  some  vague  idea  of  cording  to  the  popular  mythological  legend  the 
a  heliocentric  solar  system.  They  taught  that  Pythian  Games  were  instituted  by  Apollo  him- 
the  universe  had  as  its  centre  a  fire  round  which  self.  They  seem  to  have  been  originally  only  a 
the  earth  and  stars  revolved.  This  central  fire  musical  contest,  which  consisted  in  singing  a 
was  not  identified  with  the  sun;  the  stars  were  hymn  to  the  Pythian  god.  Until  about  586  b.c 
luminous  from  reflecting  its  light  They  they  were  under  the  management  of  the  Del- 
taught  that  this  fire  was  not  visible  from  the  phians,  and  took  place  at  the  end  of  every 
ewSi;  that  there  was  a  counter  earth  which  eighth  year;  but  after  that  date  they  were  con- 
made  up  with  the  five  known  planets,  the  fixed  ducted  by  the  Amphietyons,  and  were  celebrated 
stars,  sun,  and  moon  10  celestial  phenomena,  at  the  end  of  every  fourth  year,  and  prizes  were 
The  distance  of  the  spheres  from  the  central  added  for  flute-playing,  athletic  sports,  and  horse 
fire  was  determined  according  to  simple  nu-  and  chariot  racing.  Eventually  contests  in 
merical  relationships.  The  harmony  of  the  tragedy  and  other  kinds  of  poetry,  painting, 
spheres  was  a  melodious  sound  resulting  from  sculpture,  and  historical  narratives  were  intro- 
the  revolution  of  the  heavenly  bodies  in  ac-  duced.  At  first  the  prizes  were  silver  or  gold, 
cordance  with  the  intervals  of  their  disUnce  but  afterward  they  consisted  of  the  laurel  wreath 
from  the  central  fire.     The   Pythagoreans  dia-  ^^^  *c  symbolic  palm-branch.     The  statues  ol  i 


PYTHIAS  — PYXIE 

the  victors  were  erected  in  the  Crisssean  plain,  is  largely  mechanical.    The  inake  oeitber  sees 

They  continued  to  be  celebrated,  it  is  believed,  nor  tastes  the  object,  and  the  mandibles  work 

until  the  end  of  the  4th  century.  back  and  forth  alternately  to  force  it  down  the 

Pr«McL     pithl-as.       See     Damok     amd  lJ>.':?at,  and  largely  independenUy  of  the  snake's 

iPhintiab.  *"'■     Thus  a  number  of  cases  are  on  record  in 

—  ., .        —  ._.          t      r-        -wr-  which  blaiAets,  having  become  entangled  in  the 

PytbiM,    Km^tB    of.      See    Knights    of  ^.^th  of  large  serp«its,  were  reluctantly  swal- 

PyrniAs.  lowed  and  caused  their  death. 

Py'lhon,  a  genus  of  serpents  included  in  Pythons  lay  numerous  e^s,  about  which  the 
the  family  Boida,  and  the  popular  name  for  the  female  coils  more  to  protect  than  to  incubate 
same.  They,  form  a  subfamily  (Pyihonidx)  them.  This  habit  is  frequently  observed  in 
distinguished  from  the  true  boas  by  having  teeth  zoological  gardens.  The  African  pythons  rarely 
in  the  premaxillary  bone,  a  pair  of  supraorbital  exceed  12  or  15  feet  Others  occur  in  Australia, 
bones,  and  the  ventral  plates  of  the  tail  mostly  The  only  American  representative  of  the  sub- 
in  two  rows.  With  one  exception  all  the  py-  family  is  Loxocemtts  bicolor,  of  Mexico  and 
thons  belong  to  the  Old  World,  while  the  boas  Central  America.  Consult;  Bumpus,  'Standard 
occur  in  both  hemispheres.  These  snakes  may  Natural  History,>  Vol.  III.  (Boston,  1885)  ; 
possess  more  than  400  vertebrae,  and  P.  relicu-  Boulanger,  'Fauna  of  British  India*  (London, 
laiui,  of  the  Malay  Islands,  and  P.  moluins,  of  i8go).  See  Boa. 
India  and  Ceylon,  may  attain  a  length  of  30  feet  p^  ancientlv  anv  casket  and  in  oarttcular 

"l!tJ  11    °  '"^1?  ;■   5^1^  S.t  S?S  ,i  ""'l  "•:     <■>  •"■'  v».d.  of  gold  or  silwr- 

jcr.tri  .Wries  of  the  hug,  talk  which  thi  ""'  '"I  "  ""'^  ""  •"''  »'  *=  f^' 
serpents  are  able  to  swallow  have  been  circu-  P]^e.  The  pyxie,  or  flowering  moss 
lated,  but  no  doubt  a  goat  or  sheep  can  readily  (Pyxidanlkera  barbulala),  is  one  of  the  most 
be  disposed  of.  The  teeth  of  these  serpents  are  beautiful  and  early-flowermg  plants  of  the  moist, 
simply  conical  recurved  structures,  which,  while  sandy,  pine-barren  regions  of  New  Jersey  and 
useless  for  mastication,  will  tend  to  fix  and  re-  North  Carolina.  It  is  found  only  in  certain 
tain  the  prey  in  the  mouth,  and  prevent  its  localities  even  in  this  restricted  district,  but  is 
egress  during  the  movements  of  swallowing,  abundant  in  its  chosen  haunts,  blooming  in  April. 
The  jaws  may,  through  the  loose  and  disjointed  The  pyxie  belongs  to  the  Diapensia  family,  very 
arrangement  of  the  squamosal  and  quadrate  closely  related  to  the  heather  tribe,  and  is  a 
hones,  be  very  widely  separated  from  the  skull,  small,  evergreen,  shrubby  plant,  lying,  cushion- 
so  as  to  largely  increase  the  size  of  the  mouth  like,  flat  on  the  sand,  and  having  long,  tapering 
from  ^bove  downward ;  while  the  halves  of  the  branches  trailing  in  all  directions.  Tlie  small, 
lower  jaw  being  but  loosely  connected  by  elastic  rigid,  pointed  leaves  are  tinged  witfa  red  at 
ligafhents,  the  cavity  of  the  mouth  can  thus  be  blossoming  time,  and  are  verv  numerous,  but 
greatly  enlarged  from  side  to  side  also.  The  are  nearly  hidden  by  the  profusion  of  waxen, 
UToat  is  also  exceedingly  dbtensible,  and  from  symmetrical,  five-lobed  flowers,  coral-tinted  ia 
a  consideration  of  the  foregoing  points  it  is  the  bud,  creamy  white  when  open.  The  twin 
easy  to  conceive  how  the  bodies  of  even  large  antber-cells  of  die  five  anthers  are  globose  and 
animals  may  be  slowly  and  gradually  swal-  transversely  valved,  whence  the  Gredc  generic 
lowed.    The  process  of  deglutition  once  begun  name,  meaning  box-anther. 
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PYTHON  {Python  molurus) 
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the  scTenteenth  letter  of  the  Eng-  lieutenant-cominander  in  1863.  In  the  earlypart 
Ush,  Latin  and  other  aljthabets  of  the  Civil  War  he  had  charge  of  the  DeU- 
of  western  Europe.  As  in  Latin  ware,  Unadilla,  Fequot,  Patapsco,  and  Mingo  in 
so  in  English  it  is  always  fol-  the  blockading  squadron,  covered  Gen.  Bum- 
lowed  by  the  vowel  k:  as  in  side's  aimy  at  Aquia  Creek  and  Roanoke  IslandL 
English  so  probably  in  ancient  participated  in  the  battles  at  Elizabeth  City  and 
Latin  qu  was  equal  to  c»  New  Berne,  M.  C.  engaged  the  Confederate  bat- 
ur  mti:  q  i3  therefore  a  superfluous  letter  and  teries  at  Winton,  N.  C.,  and  destroyed  the  town, 
has  no  place  in  a  scientific  alphabet,  save  He  later  took  part  in  the  engap;ements  at  Sew- 
as  standing  for  some  sound  differing  from  ell's  Point  landing,  Wilcox  landing,  and  Malvern 
that  of  i:  in  A.  J.  Ellis's  palxotype  Hill,  and  received  at  the  last  mentioned  place  a 
alphabet  a  stands  for  nasal  ng.  Some  of  the  wound  from  which  he  lost  his  right  leg.  In  1863 
ancient  Latin  grammarians  regarded  Q  as  he  captured  the  Princess  Royal  loaded  with  ma- 
a  contracted  form  o£  CV  (that  is  i:u) ;  but  terials  for  a  Confederate  ironclad.  In  1864 
others,  and  with  them  modem  philologists  recog-  while  dredging  Charleston  harbor  for  torpedoes 
nize  in  Q  a  modified  form  of  tne  kappa  of  early  his  ship,  the  Patapsco,  was  struck  by  a  tontedo 
Greek  Q,  derived  from  the  FhtEnician  alphabet,  and  sunk.  Later  he  was  in  command  of^  the 
This  character  occurs  in  very  ancient  Latin  in-  Mingo,  protecting  Georgetown,  S.  C.  He  be- 
scriptions ;  but  later  the  down  stroke  was  writ-  came  rear-admiral  in  1884  and  was  retired  in 
ten  aslant,  <},  whence  the  form  Q.     Q  was  not  1885. 

3'°Kial  ™S.r'S";  "Sis,.  Z  Si  ,  ««*  '"^•■'1  "•  •»"•»<  PO»»M.P-pl. 

nor  was  it  used  in  earlv  Teutonic  writine.  ex-  ^*   southeastern   Germany,   of   the   Suevic   race, 

cept  for  words  borrowed  from  Latin ;  b«  after-  S^?.''^",^^ V';!J?r^'2;,«.""?^f  ^™«?,'1J 

ward  words  of  native  Germanic  origin   were  Gabreto,  the   Hercynian  forest,  the   Sarmatian 

spelled    with    q:    quSl^.    to    torment;    quer,  ?"oumains  and  the  Danube;  their  neighbors  be- 

aOiwart               t       t          •                          '     ^       '  mg  the  Golhini  and  Osi  on  the  north,  the  Jazyges 

_  Metanastse  on  the  east,  the  Pannonians  on  the 

Qua  (kwa)  Bird.     See  Heron.  south,  and  the  Marcomanni  on  the  west    With 

Qoackenbos,    kwiWen-bSs,   Qcorge    Para,  the   last  named  people   they  were  on  terms  of 

American  educator:  b.  New  Yorit  4  SepL  i8z6;  alliance.    In  the  reign  of  Tiberius  the  Romani 

d.  New  London,  N.  H.,  04  July  1881.    He  wat  erected  a  kingdom  ot  the  Quadi;  but  in  the 

graduated  at  Columbia  in  1S43  and  admitted  to  reign  of  Marcus  Aurelius  the  Quadi  joined  the 

the  bar.     Later  he  abandoned  law  and  for  many  great   German   confederacy   against   the   empir^ 

years  conducted  a  large  private  school  in  New  and  in  1?4  were  on  the  point  of  destroying  the 

York.     He   jpublished:     'Advanced    Course    of  imperial  legions  in  a  great  battle  when  a  sud- 

Rhetoric  and  Composition'  (1854)  ;  'School  Hi»-  den  storm,  attributed  to  the  prayers  of  the  Chris- 

torjr   of   the   United    States'    (1857)  '•    'Natural  tian  soldiers  in  the  emperor's  array,  enabled  the 

Philosophy*  (1859);  and  many  other  once  popu-  Romans  to   recover  from  their  confusion  and 

lar  text-books.  achieve  a  complete  victory.     The  independence 

Qoackenboa,  John  Duncan,  American  phy-  of  the  Quadi  was  reeognizad  by  Commodus  u» 

•iciai.:K.nofG.l'.  Quackenboi  (q.v.):b.&ew  '?°-     They  dwappear   from  history   about  the 

York  M  April   1848.     He  was   graduated   from  ^^  °^  ^  **  ^"^'"n'. 

Columbia  in  18(56  and  from  die  College  ot  Phy-  Quadrages'lma,  the  period  of  the  40  days' 

sicians   and  Surgeons  in   1871,  and  has  smce  fast  preceding  Eaater:  ttie  season  has  a  like 

practised  m   New   York.    He   became   adjunct  name    in    Greek,    TesserakosU,    fortieth.    The 

professor  of  English  at  Columbia  in  i8a4,  and  first  Sunday  ot  Lent  is  sometimes  called  Qua- 

was  professor  of  rhetoric  in  Barnard  College  dragesima,  butinthe  Roman  calendar  it  UZ>omh 

1891-3-    He  IS  a  specialist  in  mental  diseases  «fco /.rtMo  QBarfrogejim*,  first  Sunday  of  Lent: 

and  has  published  among  various  other  works,  and  the  Sundays  following  are  denominated  re- 

'History  of  the  World' ;   'History  of  Ancient  spectively,    the   second,    third,    and    fourth    of 

Literature' ;  'Tuberculosis' ;  'Typhoid  Fever' ;  Quadragesima,  Passion  Sunday  (DomUica  Pai- 

'.New    England    Roadfl   and   Roadside   Attrac-  ,i(^ii)    ^nd  Palm  Sunday   {Dominica  Falmiy- 

tions';  'Hypnotiam  m  Mental  and  Moral  Cul-  ^„),    in  the  Book  of  CimnMin  Prayer  these 

ture.'  six  Sundays  are  called  the  first,  second,  third, 

Qiuu:k«nbtii]i,       kwkkifnbillsh,       Stephen  fourth,  and  fifth  ot  Lent  and  'Sunday  next  fae- 

Platt,    American    naval    officer:    b.    Albany,  fore  Easter*;  but  this  Sunday  is  also  styled  in 

N.  Y,  23  Jan.  1823;  d.  Washington.  D.  C,  4  England  and  the  United  Stales  *PaMion  Sun- 

Feb.  1890.    He  entered  the  navy  as  midshipman  day,"  and  its  week  "Passion  Week" ;  its  fanutiar 

in  1840,  received  rank  as  lieutenant  in  1855  and  name  among  Catholics  is  "Holy  Week.* 


IJgitizodbyGoOgle 


QUADRANGLE  — QUADRATURE  OF  THE  CIRCLE 

Quad'rangle,  a  square  or  four-sided  court  an  equation  of  the  second,  of  the  fourth,  or   of 

or  space  surrounded  by  buildings,  as  often  seen  some  higher  degree,  whose  solution  involves  the 

in  the  buildings  of  a  college.     Also  in  geometry,  extraction   of   square   roots   and   rational  opera- 

a  figure   having   four   angles,  and  consequently  tions  only.     Conversely,  the  necessary  and  suffi- 
four  sidea.                                                                ^    '   ^ient  condition  that  unknown  quantities  can   be 

OuadranL     See  Sckveving.  :  instructed    with    the    straight   edge   and    com- 

'  (Asses  IS  that  the  unknown  quantities  can  be  ex- 
Quadruit   Electrometer,   in   electricity,  Xn^  pressed  explicitly  in  terms  of  the  known  by   an 

instrument   constructed  by   Sir  William  Thoio*  analytic  expression  involving  only  a  finite  num- 

son    (Lord  Kelvin)    to  measure  with  great  ac-  bcr  of  rational  operations  and  square  roots.      In 

curacy  small  charges  of  electricity.     See   Elec-  other  words  a  Euclidean  geometrical  solution   is 

TBOMEI^.  impossible     when     no     corresponding    algebraic 

Quadrate  Bone,  the  squarish  bone  devel-  equation  exists.    When  a  number  like  v^  is  the 

oped  in  reptiles  and  birds,  by  means  of  which  root  of  an  algebraic  equation  with  integral  co- 

the   lower  jaw   is   articulated   or  joined   to   the  efficients,  for  example,  x'  —  a^^o,  a ni' still  «an 

skull.    The  lower  jaw  of  these  forms  is  thus  not  be  expressed  exactly  in  terms  «f  a  fitiite 

not  articulated  directly  or  of  itself  to  the  skull,  series  of  numbers  it  is  an  algebraic  irrational 

as  in  mammals;  and  in  reptiles  and  birds  each  number.     When  the  number,  like  t,  (fee  natural 

half  of  the  lower  jaw  is  composed  of  a  number  base     in    the    theory    of    logarithms,  or    ■■,   the 

of   distinct   pieces.     In    mammals,    on    the   con-  ratio   of   the   circumference   to   the   diameter,    is 

trary,    the   lower   jaw    consists    simply    of    two  not  the  root  of  any  algebraic  eqiwtion,  with  in- 

halves  united  together  in  front.     The  os  quadra-  tegral   coefficients,   it   is   a  transcendental   num- 

tuin,  or  quadrate  bone,  which  thus  forms  a  char-  ber.    Lindemann  proved  that  r  is 

acleristic  structure  of  birds  and  reptiles,  is  gen-  dental   number   and,   hence,   since   it 

erally   regarded   as   corresponding   m   mammals  root  of  any  algebraic  equation,  it  can 

to  one  of  the  little  bones  or  auditory  ossicles  of  structed  to  an  assumed  unit  by  the  e^..o,...ui>  u* 

the  internal  ear,  named  the  malleus.     See  Ear.  square  roots,  that  is  by  using  the  straight  edge 

Qiud'ntiiie  of  the  Circle.  The  prob-  and  compasses.  ,  ■  ,  ,  . 
lem  involved  in  the  quadrature  of  the  circle  re-  The  possibility  of  a  geometrical  solution  in 
quires  the  determination  of  the  length  of  a  general  depends  uptm  a  theorem  m  the  theory 
Straight  line  such  that  the  square  constructed  9*  numbers  to  the  effect  that  the  dtgree  of  the 
thereon  shall  have  an  area  equal  to  that  of  a  trredncMe  tqwlion  tatis6ed  by  a»  exPristwn 
given  circle.  It  can  be  shown  in  a  varied  of  composed  of  square  roots  only  «  always  a  Power 
ways  that,  if  r  is  the  radius  of  the  circle,  the  of  a;. whence,  conversely,  tf  m  trrcduetbte  tqm- 
area  will  be  equal  to  ir"  where  *  can  only  ''on  u  not  of  degree  a",  tt  cannot  he  tolved  by 
be  obtained  approximately  in  terms  of  a  finite  iQ'tare  rooU  -  .  -  ,  ^ 
Dumber  of  fractions.  On  the  other  hand,  it  has  ^  Next  to  the  squanng  of  the  circle,  the  most 
become  a  matter  of  general  information  that  the  famous  problems  of  antiquity  are  the  DeluiH 
quadrature  of  the  circle  is  impossible,  and  this  is  problem  or  the  duphcation  of  the  cube  aad  the 
true  only  when  the  ancient  Greek  problem  is  Iriseclion  of  an  arbitrary  angle.  Granting  the 
understood,  which  involves  a  serious  limitation;  preceding  general  theorem,  these  are  easily  shown 
that  is  the  quadrature  must  be  effected  by  to  be  impossible  when  restricted  to  the  straight 
means  of  a  geometrical  construction  in  which  ««»?,  and  compasses.  ■ 
the  mathematician  is  limited  to  the  use  of  but  Ttie  duplitation  of  the  cube  requires  the  de- 
two  instruments,  the  straight  edge  and  a  pair  of  termination  of  the  edge  of  a  cube  x,  such  that 
compasses.  The  problem  is  not  solved,  there-  "s.  cube  shall  be  twice  the  -volume  of  a  giveti 
fore,  if  any  other  instrument  or  any  equivalent  """*•  That  is  *'  =  3.  This  equation  is  irreduci- 
analytic  method  is  employed.  For  four  thou-  ble,  since  otherwise  f'T^  would  be  rational. 
sand  years  innumerable  attempts  have  been  made  Moreover,  the  equation  is  a  cubic  and  its  degree 
to  discover  this  construction,  all  destined  to  tail,  is  not  of  the  form  z".  Hence  the  solution  is  in 
as  it  was  demonstrated  by  Lindemann  in  i88z  to  general  impoesible. 

be  impossible.     In   reaching  this  conclusion   we  The  problem  of  the  trisection  of  an  arbitrary 

are   confronted   by   the    fundamental    question :  angle  corresponds  to  the  solution  of 
What  geometrical  constructions   are,   and   wliat  x*  ~  oo»  i^  +  t/^  i /in  ^ 

are  not,  possible,  when  restricted  to  the  use  of  and  it  follows  that  in  gweral  this  is  impossible 

these  instruments  ?     In  analysis,  operations  cor-  by  Euclidean  methods. 

respond  to  constructions.  The  operation,  0x6,  History. —  The  quadrature  of  the  circle  is  at- 
involves  taking  b  units  a  times,  which,  with  an  tempted  in  the  Rhind  Papyrus  (2000  B-c).  the 
assumed  unit  of  length,  is  equivalent  to  laying  oldest  known  mathematical  work,  in  which 
off  a  line  having  axb  units  of  length,  whicir  Ahmes,  an  Egyptian  priest,  lays  down  the  em- 
is  accomplished  by  using  the  method  of  proper-  pirical  rule:  "Cut  off  one  nimh  of  the  diameter; 
tions.  In  a  similar  manner,  the  raticnal  opera-  the  square  on  the  remainder  will  equal  the  area 
tionS  of  addition,  subtraction,  multiplication,  and  of  the  cirde."      This  rule   affords    w  =  (ij?)'  ^ 

division  find  a  geometrical  solution  involving  the  3.16 a  value  reasonably  accurate  as 

straight  ed^e  alone.  compared  with  *  =  3,  the  value  assumed  in  the 

Irrational   operations   are   divided   into  alge-  Bible     (i     Kings    vii.    23,     Chronicles    iv,    a), 

braic   and   transrandental.     Any   operation   that  Archimedes   (300  B.C.)  invented  the -method  Still 

involves  the  extraction  of  a  square  root  only  pre-  used  by  students  of  plane  geometry  that  depends 

sents  the  simplest  case  of  an  algebraic  irration-  on  ittKribing  and  circnmtcribing' etgnlar  poly- 

ality,   and   any  construction  involving  the   de-  gons,  which,  save  for  an  improvement  by  Huy' 

termination  of  the  points  of  tntersection  of  two  sens  (1^54),  remained  in  use  until  rAe  invention 

drdes,  or  a  circle  and  straight  line,  leads  to  of  the  calculus  of  Newtol)  and  Leibnitz  (1670-' 
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1770).    Htp(>ocrates  of  Chios  (470  b.c.)  was  the  and    any   transcendental    appar^ti^s    which,  will 

first  to  investigate  areas  bounded  by  curves  and  trace  the  sinusoid  by  contitmdus  motion  would 

to  bring  into  prominence  the  problems  of  squar-  afford_  a   geometrical    construction    of    ir.     Such 

ing  tile  circle  and  duplication  of  the  cobe.    Ac-  an  apparatus  has  been  invented  recenfly  by  a 

cording    to     Philoponus,     the    Athenians    were  Russian    engineer,    Abdank     Abalcanowicz,    and 

snfTering  from  a  severe  plague  of  typhoid  fever  constructed  by  Coradi  of  Ziirich.     It  is  called  the 

in  430  a.c.,  and  were  told  by  the  oracle  at  Delos  integraph,   and   with   its   aid    it   is   possiUe   not 

that  Apollo  required  an  altar  in  the  form  of  a  "ily    to   lay  off   w   but    to   trace    the  ittUgral 

cube    twice    tlie   size   of  the  one    existing.     A  curve. 

new  one  was  therefore  constructed,  having  each  y  =  ^  (^j  =  (y ,^j  ^^  ^^^^  ^^^  differential 

edge  twice  the  length  of  the  old  one,  but  the  ,,  ,  .  *' . 

pUVit  »•>  worn  ftm  mr.     Suspmting  some  ™rf'>  =/(»)«  ip.en. 

problem  to  die  determination  of  two  mean  pro-  »■— i       i-j-i       f  +  -     -     ■ 

portionals:    for,   if   0;  ^  =  r:  y  =  y:  20,   then  .r"  After   the    iitTcntion   of   iogarithms   by    Napier 

^  ay  and/ =  207,  the  equations  of  two  parabolas,  ('6'4),   Eulcr,   by   the  introduction  of  complex 

which  intersect  in  a  point  whose  abscissa  is^r*^  quantities,  developed  the  celebrated  relation  be- 

aa*.    This  is  equivalent  to  a  graphical  solution  by  tweeo  the  Napenan  base  4  and  r, 

means  of  conies,  but  to  draw  the  curves,  a  dif-  «><  =  cm  x  + 1  sin  jt 

ferent  instrument  would  be  required  than  those  which  for  *  =  x  reduces  to  the   most    rvmark- 

prescribed  by  Euclid.    The  problem  was  there-  able  relation  in  mathematics, 

after     known    as    the    Delian     problem.    The  -    _ 

Cissoid  of  Dioclet  {150  b.c,)  and  the  Conchoid  „,           ,                '  ,  ~  ~  '" 

oi  Nicomedes  (150  b.c.)  are  curves  of  the  third  T^^  modem  proof  of  the  tranececdency  of  t 

and  fourth  degree  respectively,  invented  for  the  «  •>"«d  upon  this  relation,  smce  they  all  dg«nd 

special  purpose  of  duplicating  the  cube  and  tri-  "^P""  ""*  of  e.    In  .1^3  Hermile  {'Sur  la  Func- 

secting   any   angle.     The  curve  known   as  the  "on  exponentielle,'  Comptes  rendus,  1873)  first 

(IKarfra/njro^flinoj/radu  (350  B-C.)  which,  how-  proved    the   transcendence   of   e,   and   this    was 

ever,  had  previously  been  constructed  by  Hippias  wllowe^.  in   1882,  by  an  analogous  demonMra- 

of  Elis  (430  S.C.)  for  the  trisection  of  the  angle,  "O"  fo^T,  given  by  Lmdemaiin  ('Ul^r  die  Zalil 

sufficed  also  to  determine  the  length  of  a  circular  '•     Math emabsche  Anna len,  XX.  i88a).    This 

arc  and  for  the  quadrature  of  the  circle.     It  be-  demonstration  is  equivalent  to  proving  that  the 

longs  to  the  class  known  in  modern  times  as  in-  Sucl"*^  problem  of  the  quadrature  of  the  cir- 

tegf-o/  cuTVtt.  since  the  ordinate  can  be  expressed  ^^   '«  impossibie.  and  closes  m  this  generation 

as  an  integral,  such  a  curve  being  known  to  the  «  question  that  has  occupied  mathematicians  for 

ancients  as  a  q%adralrix.     II   OA  and  OB   ar«  4,a»  years     The    long   and   difficult   proofs   of 

two   perpendicular   radii  of   a   circle   and   two  %'T'«  ^"^k^w^^^"*""  have  b«n  muchsnn- 

poinls    M   and   L   move   with   constant   veloc-  P^^^'*-  ^'^}  ?»'  Weierstrass   (Berliner  Benchte, 

ity  one  upon  the  radius  OB  and  the  other  upon  '^■5'',.='"^   '«  ^'."'u"  "'  .Ij^    "'l^ert,   Hurwitz; 

arc  AB.  such  that  surting  from  O  and  A  at  the  =",'', ,,'^'''2!!     (Mathematischc    Annalen     Vol. 

same  time  they  both  arrive  simultaneousiy  at  B;  XLIIL).     The  quest.ons  involved  treated  with- 

(hen    the    intersection    of    OL   and    MP    dn.wn  «"»  ■"equ.rmg  a  knowledge  of  th*  calculus. lave 

parallel  to  OA  is  a  point  on  the  quadratrix.    The  ^"""l  ,?'"l'''^^  *f     5."«i'±,    ""I^T'^'f.t'S 

ordinate,^,  is  proponional  to»,  the  angle  between  *™"?''  *«  translation  by  Beman  imJ  Smith  of 

^        ,  Klecns   'Famous  Problems  of  Elementary  Ge« 

0LandOA,iindsince^  =  i,<riien*  =  -.#  =  -^j'.  oraetry>  (f8()7). 

22  J'  Bf.^CE  CHtTTEVDEN,  Ph.D., 

y  Professor  of  Mathematics,  Brooklyn  Polytech- 

But  9  =  tan~'  -,  the  equation  of  the  quadratrix  nic  Institute. 

^            ,  Quadriennium  Utile,  kwad-ri-*n1-ihn  ii^ti- 

becomes           -  =  tan-v  '^    (Latin,    meaning    'four   yesT^    useful"),    n 

^            2  phrase  in  Scotch  law,  referring  to  the  four  yeara 

It  cuts  the  axes  of  X  at  the  point  whose  ab-  »*»«'"  majority,  during  which  period    a  person 

.    .                      2  majr   set    aside    or    revoke    any    deed    executed 
Bcissa  iB :r=     ""'  — - —  =  -,  during  hit  minority,  if  sudvdeed  is  to  his  preju- 
J'  =  <'taD5i'      w  tl'ce-    The  same  law  existed  among  the  Romans, 
2  to  protect  the  rights  of  minors  by  giving  them. 
It  follows  that  the  radius  of  the  circle  is  the  after   majority,   an   t^wrtunity   to   revoke    any 
mtm  proportional  between  the  length  of  the  quad-  ^'^  which  had  been  made  to  their  disadvantage, 
rant  and  the  abscissa  of  the  intersection  of  the  when  they  were  inexperienced  minors  or,  in  the 
curve  with  the  axis  of  X.    Hence  any  apparatus  eyes  of  the  law.  infants. 
that  will  describe  the  quadratrix  will  enable  us  to  OTiar1ri'i7»      <;«.  rmoifrr 
determine  ir   graphically.     Evidently    the    curve  Q^daga.     bee  Chariot. 
r=^t\n-'x  is  much    more  convenient  for  this  Quadrilaferal,   a   common  -nanle   for   th< 
[lurpose,  since  -r  is  one  of  the  ordinates  of  this  four   fortresses   of   North   Italy:    Mantua,   Leg- 
curve  when  X  equals  lero;  bat  this  curve  does  nago,   Peschiera.  and  Verona,  which   form  ui 
not  appear  to  have  been   used  by  the  Greeks,  outwork  to'the  bastion  of  the  mountains  of  th« 
It  is  called  the  sinusoid,  the  a:(es  being  vertical,  Tyrol.    Th^  have  ftgfured  prominently  in  the 
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wan  between  Anstria  »ad  the  different  Italian  an  alliance  to  ptit  down  Don  Carlos  wid  bit 

itotes.  partisans. 

Russia  has  a  combination  of  four  fortresses  ^  .        ,,..,..       .  ,       ,        ,  , 

in  Poland,  which  are  called  the  Polish  Quadri-  Q'M»Btor,  kw«st6r    the  tide  of  a  dasa  of 

lateral  magwtratei  m  ancient  Rome  who  had  charge  of 

■  ..,.,-      ri  *"    peciiniary   aSairs    of    the   cammonwealth : 

QuadntateraL     See  Polygon.  thej  were  the  treasurers  of  sute.    Of  these  one. 

Quadrille,  kwad-dl',  or  ki-drTI',  (l)  a  guastor  urbaniu  or  q.  ararii  (urban  quxstor, 
dance  of  French  ori^n,  but  now  popular  in  Quzstor  of  the  treasury),  who  remained  at  Ronic^ 
most  civilized  countries  of  the  globe,  and  which  administered  the  public  revenues  and  expendi- 
consists  generally  of  five  consecutive  figures  tures.  Other  quxstors,  called  provincial  or  mili- 
or  dance  movements,  danced  by  four  couples,  ta''y  Quastors,  served  as  assistants  to  the  pro- 
each  forming  the  side  of  a  square;  or  by  four  consuls  or  pro^rartors  who  governed  the  several 
sets  (often  pairs)  of  couples.  (2)  Also  an  provinces:  their  duty  was  to  provide  for  the 
obsolete  game  of  cards  played  by  four  persons,  payment  and  provisioning;  of  the  troops,  to  col- 
The  game  is  celebrated  by  Pope  in  "The  Rape  lect  the  imposts,  and,  m  the  absence  of  the 
of  the  Lock.*  governor,   to   act   in  his   Stead.     In   very   early 

meribSSC  a  tern  oASgicalWaemkap-  «"''"'"'.  ■J'"^«<''*    i^<=^^'  .<>*    murder)    who 

^wTMelanchTh,^  and  the^uUifranTto  ^  T^^J^^  S,^:^",';^'^'*  T^^T""^  "f  ^^ 

tain  of  the  Reformers  in  Wittenberg  and  its  t^                                          to  a  seat  m  the 

vicinity  who  maintained  the  divine  mstitution  *"'*'^ 

and  necessity  for  salvation  of  four  sacraments  Qu>Sg*>  kwag*^,  a   species  of  the  horse 

(Latin,    quadri'^ quatvor,    four,    sacramentvm,  (Eguut  quagga),  nearly  allied   to  the  zebras, 

sacrament),  namely,  in  addition  to  the  two  ap-.  formerly  found  on  the  plains  of  southern  Africa, 

proved  by  Luther,  Baptism  and  the   Eucharist,  but  now  quite  extinct     It  was  striped  like  the 

Other  two,  namely,  Confession   (or  Absolution,  zebra,  but  did  not  possess  bands  on  the  limbs, 

or  Penance)  and  Order,  The  color  was  dark  brown  on  the  head,  neck, 

Quadriv'iiini,  the  name  given  in  the  Mid-  f^l.'^°"^iT' ^^'^  *^''  ""^  ^'"^  quarters  bdng 

die  Ages  to  the  four  mathematical  branches  of  ^'^^      '  "!*       /l  ""^T  "**  ™'^^!!^-     ^' 

study,  arithmetic,  music,  Beometry,  and  astron-  ""^"^  parts  of  the  bo^y  were  white,  the  upper 

omy;  in  contradistinction  to  the  ¥nvium,  which  PV"   <>*"«=  ^^   ^^  *»''  ^^  marked   by 

consisted  of  the  three  remaining  branches  taught  "*"t"^   •""■.  ^"   """KS*    was    5™"""    thim 

in  the  mediaeval  schools,  and  which  consisted  of  **  ^ebra   and  bore  a  closer  resemblance  to  the 

grammar,  rhetoric,  and  dialectics,  the  whole  coin-  ''°"«-   ,"*   ■?,"  J«^«  J*?**^   ^*  J«!f*' ^"»S 

prehending  what  was  called  the  seven  liberal  "'.^Tvely  small.    The  ta>l  was  tnfted.    These 

nr[c  animals  were  gregarious,  the  herds  which  m- 

'       ,         ,           _                                           ,  habited  the  Kaffrarian  plains  numbering  each 

Quadroon,   or    QuMteroon,  a   person    of  several  hundreds  of  individuals,  whfch  would 

mixed  blood,   usually  one  who  is  one  quarter  niingle  with  the  zebra  herds.    The  quagga  wis 

negro  and  three  quarters  white ;  that  is,  one  of  active,  nimble,  and  elegant  in  its  movements, 

whose  grandparents  was  white  and  the  other  The  Bushmen  and  Kaffirs  esteemed  the  flesh  aa 

negro;    and   one   of   whose    immediate   parents  p^xi  palatable  food,  and  these  animals  were  on 

was  white  and  the  other  mulatto.  the  same  account  unremittingly  punned  by  the 

Quadru'maiUI,  the  name  applied  by  Cuvier  lion.     It  was  tamed  without  much  difficulty,  but 

and  others  to  denote  the  order  of  *four-handed»  domestication  ^iparently  altered  its  dispositioa 

mammalia  rq)resented  by  the  lemurs,  monkeys,  and  rendered  it  dull  and  less  active  in  habits, 

and  apes,  from  the  fact  that  these  forms  agree  The  Dutch  colonists  were  said  to  be  iu  the  habit 

in  possessing  a  great  toe  so  constructed  as  to  of  keeping  quaggas  along  with  their  cattle;  and 

be  capable  of  opposing  the  other  digits  of  the  the  quaggas  defended  the  cattle  from  the  attack 

feet,   instead  of  being  placed  parallel   with   the  of   hyscnas   and   other   camivora,   by   trampling 

other    toes,    thus    forming   a   kind   of    'hand*  on  the  invaders  and  otherwise  injuring  them. 

adapted  for  supporting  the  foot  on  the  ground.  The  quagga  bred  with  the  common  horse ;  and 

Cuvier  separated  man  as  a  collateral  order  .Bi-  a  mixed  race  of  this  kind,  possessing  great  beauty 

■nana     or     *twOr-handed*     mammdia.     But     in  of   fonn,_  and   retaining  in   a   great   degree   the 

modem  zoology,  man  is  included  in  one  order  characteristic  markings  of  the  quagga,  is  said  to 

with  the  apes  and  monkeys — the  order  PrimaUt  have  existed  in  England  at  one  time.    The  name 

(q.v.).  "quagga*  was  derived  from  the  cry  of  the  ani- 

Quad'mple  AlHance,  a  union  of  fonr  SOV-  mal.  which  may  nwst  nearly  be  expressed  by  the 

ercigns  or  sUtes  to  forward  their  common  poll-  ""P^^  Coua-ag.    The  animal  has  recnvcd  a  va- 

cies.     Notable  among  such  unions  was  tiie  alii-  ."'t^   "*    ^""^^^    *">■"    authors :    thus    Pennwit 

ancc  between   Great    Britain,    France,   and  the  Jf""= ,'}  *«  quacha.  znd  Masson  the  ppeagha. 

German   Empire,  concluded  at  London  in  1718.  ^°".*"'**  ,^^''"'  'N^t""  and  Sport  in  South 

in  which  Holland  joined  1719:  its  objects  were  ^fnca'     (1897),    and    early   wnters    on    South 

to  secure  to  the  house  of  Hanover  the  succession  :^'""■  specially  Hams,  Lrchtenstein,  and  Gor- 

to  the  British  crown;  to  secure  France  to  the  don-Cumming. 

house  of  Bourbon ;  and  to  prevent  the  union  of  Quaglio,   kwale-o,   name   of   a   family   of 

France  and  Spain  under  one  crown.    Another  painters,   originally  betcKiging  to  Laino,   Lago 

memorable  quadruple  alliance  was  that  of  Aus-  Maggiore,  Italy,  but  afterward  dwellers  in  Mu- 

tria,  Russia,  Great  Britain,  and  Prussia,  farmed  nich.     The  most  eminent  among  them,  Domenico 

in  1814  to  regulate  the  political  system  of  Europe  f  b.  Munich  i  Jan.  1786 ;  d.  Hohenschwangau  9 

after  the  fall  of  NapcJeon.    And  in  1834  Eng-  April  1837),  was  for  II  years  decorative  painter 

land,  France,  Spain,  and  Portugal  entered  into  for    the     Munich     Theatre.    He    subseijuciit^ 
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QUAHA— QUAIL 

turaed  his  attention  to  oil-painting  and  also  ex-  old  birds  and  their  numerous  progeny  of  one 
ecuted  etchings  and  lithographs.  He  traveled  or  two  broods  —  which  remain  in  company  until 
through  Germany,  along  the  Rhine,  to  the  the  next  pairing  season.  They  live  on  partially 
Netherlands,  to  France,  Switierland,  and  Italy,  open  land  where  thickets,  woodbnd  bordera, 
■with  the  object  of  studying  mediaeval  archi-  or  fence  rows  offer  suiuble  cover.  Throughout 
tecture  as  a  subject  for  painting.  During  the  lat-  most  of  the  year  they  feed  upon  berries,  seeds, 
tet  period  of  his  !ife  he  was  engaged  by  the  and  mast,  but  also  frequent  the  grain-fields, 
Crown  Prince  Majtimilian  of  Bavaria  in  the  especially  after  harvest,  to  glean  the  »llen  seeds, 
restoration  and  decoration  of  the  castle  of  Ho-  Occasionally  they  attack  fields  of  buckwheat,  of 
henschwangau.  He  was  member  of  the  Acad-  which  they  are  very  fond,  but  the  slight  damage 
emy  of  Munich  and  Berlin  and  one  of  the  thus  done  is  repaid  many  fold  in  the  destruc- 
first  German  artists  to  produce  in  painting  tion  of  grasshoppers  and  other  insects  in  the 
architectural  effects  of  a  thoroughly  artistic  late  summer  and  autumn.  Most  of  their  life 
quality.  He  also  published  books  on  the  media-  is  speot  on  the  ground,  on  which  they  scratch 
^L  ^"'.'.'''."KS  of  Bavaria;  on  the  most  notewor-  like  hens.  When  whistling  or  sometimes  when 
thy  buildmgs  of  Munich ;  and  on  the  architec-  alarmed  they  will  perch  upon  trees  or  fences, 
tural  statuary  of  Bavarian  medifeval  buildings,  but  under  the  latter  circumstances  they  usually 
His  brother,  Lobenz  Quaglio  (b.  Munich  ig  run  to  a  cover,  where  they  remain  perfectly  mo- 
i>ec-  '793;  d.  there  15  March  i86c)),  directed  his  tionless,  or  spring  suddenly  into  the  air  with  a 
studies  to  genre  painting  and  lithography.  In  loud  whirr  and  fly  swiftly  straight  away  to  3 
this  latter  department  of  art  he  reached  the  thicket  At  night  they  conunonly  huddle  to- 
highest  excellence.  His  paintings  consist  of  in-  gether  in  a  close  bunch  with  heads  outward  in 
cidents  from  medieval  life,  and  his  landscapes  the  concealment  of  a  bush,  but  may  occasionally 
are  taken  from  the  highlands  of  Bavaria.  The  roost  on  trees.  The  call  is  a  clear  loud  whistle 
third  brother,  Siuos  Quaglio  (b,  Munich  23  of  two  or  three  notes,  variously  interpreted  as 
Oct  ITQS;  d.  there  8  March  1878),  was  scene  bob-white,  and  ah,  bob-white;  buckwheat  and 
painter  and  decorator  to  the  Hof  Theatre  and  no  buckwheat;  or  more  wet,  and  no  more  wet, 
executed  many  exceedingly  clever  pictures  in  oil,  according  to  the  point  of  view  of  the  listener; 
chieily  of  architectural  subjects  and  distin-  the  last  has  reference  to  the  bird's  supposed  gift 
guished  for  faultless  perspective,  beauty  of  de-  of  meteorological  prophecy. 
Sign,  and  brilliancy  of  coloring.  Ancelo,  son  Being  non-migratory,  the  bob-white  is  fre- 
of  the  last  (b.  Munich  13  Dec  iBag;  d.  there  5  qucntly  exposed  to  privation  during  the  winter. 
i?"i  S?°^'  *"^  scene  painter  to  the  Bavanan  Durii^  a  heavy  snow-storm  the  members  of  a 
flof  Theatre,  and  by  his  architectural  decora-  covey  will  often  huddle  together  to  keep  warm 
tions  gained  a  world-wide  reputation.  and  3H0W  themselves  to  become  completely  eov- 
Qnali*,  the  side-striped  African  jackal  ei^-  Under  ordinary  circumstances  they  find 
(Canif  lateralis).  See  Jackal,  their  way  out  without  difficulty,  but  should  a 
Ouahoi'  or  Round  Clam  See  Clam  *^'"*^'  ^*''™  "*"  ^'^^  surface  many  will  sometimes 
A!_f^«  V^,r^'  -•^^^^'^-  perish  miserably  from  hunger,  cold,  and  lack 
Qnai  D'Otmr.  kft  d6r-sa.  See  Paris.  S  air.  In  April  and  May  they  construct  simple 
QoMil,  one  of  several  partridges  {q.v.) ;  in  nests  of  coarse  grass  stems,  usually  arched  over 
the  eastern  United  States  the  bob-white  iCoUnus  at  the  top,  in  a  depression  on  the  ground  under 
virginuiims),  and  on  the  Pacific  coast  par-  the  shelter  of  a  bush  or  tuft  of  grass.  The  eggs 
tribes  of  other  genera.  The  eastern  bot^whitc  are  pure  white  and  top-shaped.  Numerous  eggs 
requires  no  description  beyond  a  Statement  of  — from  16  to  32  —  are  found  in  each  nest  and 
the  differences  between  the  sexes.  Besides  being  are  very  neady  arranged  with  the  pointed  ends 
larger,  the  male  has  the  superciliary  line  and  downward.  Whether  they  are  the  product  of 
throat  pure  white,  these  parts  being  buff  and  *>"«  or  of  several  females  is  a  matter  of  dispute, 
without  black  borders  in  the  female  which  also  but  certain  it  is  the  bob-white  is  typically  monog- 
has  the  colors  generally  more  blended.  The  amous,  though  occasionally  he  may  take  two 
bob-white  is  widely  distributed  throughout  the  wives.  The  young  run  immediately  after  hatch- 
eastern  United  States ;  on  the  Atlantic  coast  it  ing,  and  are  wonderfully  interesting  and  pretty 
barely  enters  Maine,  farther  west  it  is  found  creatures  with  a  marvelous  skill  for  concealing 
northward  in  New  York,'  Ontario,  and  Minne-  themselves  when  alarmed.  Sometimes  a  second 
sota ;  southward  it  is  abundant  in  the  Gulf  and  brood  is  raised  in  August.  When  this  is  the 
South  Atlantic  States,  and  westward  reaches  to  case  the  male  takes  sole  charge  of  the  first  until 
the  elevated  (antral  plains  from  South  Dakota  the  second  is  hatched,  when  both  parents  join 
to  Texas.  Farther  westward  at  many  points  the  combined  broods ;  thus  arc  formed  the  largest 
in  this  country,  in  Jamaica,  and  other  West  In-  coveys. 

dian  islands  ttiis  species  has  been  very  success-         The  bob-white  combines  all  of  those  qualities 

fully  introduced,  but  Btmilar  attempts  in  Europe  which  a  sportsman  seeks  in  an  ideal  game  bird 

seem  to  have   failed.     The   Florida  and  Texan  and   it   is,   without   question,    the   most   sought 

birds  present  extremes  of  variation  which  are  and  most  generally  appreciated  by  gunners  of  any 

considered  worthy  of  recognition  as  sub-species,  game     bird     in     this     country.     Every     condi- 

and  a  related  species  of  Cottnvs  (C.  ridgwayi}  tion  unites  to  make  the  sport  exhilarating  and 

occurs  in  Arizona.    Althoui^  in  New  !&igland  healthful,  to  test  the  skill  of  the  sportsman,  and 

and  elsewhere  called  'qua!!,*  and  in  the  Middle  to  please  his  appetite  at  the  close  of  his  labors. 

and  Southern  Slates  very  generally  'partridge,'  In  most   Slates   this  perfect  game  bird  is  now 

neither  of  these  names  is,  properly  speaking,  cor-  rigidly  protected   by   laws   prohibiting   snaring, 

red.    The  bob-white  of  the  farmer's  boy  is  a  far  netting,  and  trapping,  by  the  enactment  of  a  close 

more  characteristic  and  appropriate  name.    Like  season  covering  the  breeding  period  and  contin- 

related  species  it  is  gregarious,  but  the  coveys  uing  nntil  the  young  birds  are  strong  of  wing, 

consist  of  members  of  one  family  —  a  pair  of  by  prohibiting,  under  penalty  of  a  heavy  fine. 
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QUAIN  — QUANTIFICATION  OF  THE  PREDICATE 

ti»e  «hipment  of  birds  outside  of  the  State's  known  ^Dictionary  of  Medicine*  fiSfc-  new 
jurisdiction,    by    requiring    the    payment    of    a    ed.  1894). 

license  fee  by  non-resident  shooters,  or  by  other  rt„_v-.  n;»„  1         ■  1  i-    j 

measures  designed  to  meet  local  conditfons  or  ,„  ?iSl„H^wt,£?^l\  ^ut^"""  S''''''.**' 
.buses.  Although  the  bird  is  so  prolific  it  has  1°  ^  I  ?1Fii-  '  o  *"!,  P'V'"«'  «"d  colo- 
numerous^natuS    energies,    especially    hawks.    ^^y^tf^'f^HS  "    "  "''"''^"   °* 

weasels,  skunks,  cats,  etc,,  which  check  its  in-     "e^<^'ety  01  fnenas. 

crease.    When  to  this  natural  loss  is  added  the  Quaker  Hill,  Battle  of,  in  the  American 

enormous  number  annually  sacrificed  to  the  de-  Eevolution,  a  notable  battle  fought  29  Aug. 
servedly  popular  sport  of  quail- shooting,  the  ^77o-  On  the  previous  night,  the  28th,  the  Araer- 
nccessity  of  legal  protection  becomes  manifest.  "^"*  "">  Rhode  Island  fell  back  toward  Bulla 
The  nature  and  method  of  the  sport  differs  so  Kill  at  the  northern  end  of  the  island.  Con- 
much  with  the  varied  actions  of  the  birds  due  to  ^rary  to  Greene's  advice  the  enemy  were  ailowetl 
season,  locality,  character  of  ground,  etc.,  and  *'>  occupy  Quaker  and  Turkey  Hills.  From 
to  the  local  and  personal  idiosyncrasies  of  *^**  '''"'  ^^  British  assailed  the  Americans, 
gunners,  that  the  reader  must  be  referred  to  ^^^  "ere  repulsed  and  driven  back  to  Turkey 
some  of  the  numerous  sporting  books  for  de-  ^'^^-  The  hottest  of  the  battle  took  place  on 
tails.  The  general  method  is  to  hunt  singly  or  tl'e  'ow  ground  between  the  hills.  The  Araer- 
in  couples,  with  one  or  two  dogs,  which  quar-  >'^^^  '"^s  j".  *"Iled  and  wounded  was  206;  that 
ter  the  ground  under  the  guidance  of  signs  and     ■>*  •''^  British  222. 

whistled  signals  from  the  sportsman.    When  the  Quaker  Lsdies,  or  Quaker  Bonnets.    See 

birds  flush  they  spring  up  suddenly  and  imme-    Houstonia. 

diately  attain  full  speed,  which  keeps  the  gun-  Quaker  Poet,  The,  a  name  often  applied  to 

ners  always  on  the  7(,i  vtve.  Either  pomter  or  John  Greenleaf  Whitticr,  and  long  before  his 
setiers  may  be  used  according  to  the  character  day  bestowed  upon  the  English  poet,  Bernard 
of  the  ground  and  the  personal  preference  of    Barton  (q  v  ) 

the  sportsman.    By  many  the  Uewellyn  setter  «.    ,1.     c       t-  n  c 

is  considered  to  be  the  most  perfect  dog  for  Qu«IiMi.    See  Fwenos.  Religious  Society 

rapid    guartering   of   the    ground   and   general    "'■ 

adaptation  to  this  class  of  sport.    As  to  guns  Quality,  in  the  language  of  logicians,  is 

tastes  differ ;  but  a  6rst-cla£s,  hammerleHs  arm    u^d  to  designate  the  nature  of  prc4>oS)l><ms  as 

of  moderate  weight,   long  range,  and  la  or   14     «ffirmBtiTe.of  negative:- the  propoation  'gold  is 

bore  has  the  preference  of  experts.    Smokeless    a  yellow  substance"   is  of  ^finnative  quality ; 

powder  is  hi^ty  recommended.  "gold  is  not  easily  fiisiblo"  ie  a  propoBftion  of 

J.  PtaCY  MooiE,  negative    quality.    In    mctaptaysics    quality,    is 

University  of  Fennsylvanta.        "^cr  primary,  or  secondary:  primary  quaiiiirs 

■■_.,  ,  „,,,,..  ■     are  those  which  are  essential  to  the  existence,  or 

Quain,  kwin,  JonM,  Englwh  physician:  b.     even   the    conception,    pf   the   thing;    secondare- 

MbIIctw.  Ireland,  1796;  d.  London  27  Jan.  j86s.    qualities  are  those' Tiof  essential  to  such  concep- 

He  studied  medicine  at  Dablm  and  Pans,  and    tion ;  whether  primary  of  secoiTiiaey,  »-  Qnalily  is 

was  professor  of  anatomy  and   physiology   at    that  which  makes,  or-helps  to  make,  .anything 

London  University  i83x-o.     He  was  the  author    g„^  ^s  it  is 

of  Quain's  .'Elements  of  Anatomy>   (i8z8,  loth  _.,      '_  ,        ,-.  r.       u.o. 

ed.  1890);  and  published  also  a  series  of  < Ana-  „  9^'^  S.''"S"^^M^*'i■ii  ''■  ^^^  l^' 
tomical  Plates>  (1858).  and  a  translation  of  He  is  the  most  mftucnlial  chief  among  the  three 
Martinet's  'Patho  o^  (i8js).  confederated  tribes  of  Kioira.  Comanche,  ai.d 

"     "•  ^"'  Apache  in  southwestern  Oklahoma,  and  js  a  hali- 

Quain,  Richard,  English  anatomist,  brother  breed,  his  mother  being  a  white  captive  married 
of  J.  Quain  (q.v.)  :  b.  Fermoy,  Ireland,  July  to  a  Kwahadi  chief,  Quana  became  prominent 
1800;  d.  London  14  Sept.  1887.  He  was  ap-  in  j8?4,  when  he  acted  as  leader  of  the  hand  of 
pointed  professor  or  anatomy  and  clinical  sur-  700  picked  warriors  from  the  confederated  tribes 
gery  .in  University  College,  London,  jn  1837,  in  an  attack  on  the  South  Canadian  River  fort, 
and  was  elected  president  of  the  Royal  College  Adobe  Walls.  He  was  active  in  the  Indian  up- 
of  Surgeons  in  1S68.  _  Among  his  works  are :  risings  of  the  following  year,  and  was  the  last  to 
'Anatomy  of  Arteries,*  with  folio  plate*  surrender  when  peace  was  ultimately  made.  His 
{1845J  ;  'Diseases  of  the  Kectum'  (1854);  'Ob-  auperior  intelligence,  however,  induced  him  to 
servalions  on  Medical  Education'  {1865)  ;  acquire  white  habits  and  custwns,  and  after  some 
'Some  Defects  of  Medical  Education'  (t8?o).  time  spent  in  Texas  he  became  tlioroughly  con- 
He  bequeathed  nearly  $3?5.000  to  University  vinced  of  the  benefits  of  civilized  lif-e  and  on 
College,  London,  for  the  "education  in  modem  hia  return  to  his  tribe  endeavored  to  persuade 
languages  (especially  English)  and  in  natural  them  to  adopt  his  views.  In  l88a  he  proposed 
hcience.*  leasing  the  surplus  pasture  lan^s  of  the  reserva- 

Quain,  Sir  Ricliard,  English  physician,  'i?"'.  ^^'"*l'"'f  *'''<=*'  increased  the  income  of 
cousin  of  J.  and  R.  Qu?in  (gv.)  :  b  -Mallow  ^^"^  \'^'^  ^V.  «>«>.'>«»  ywr'y.  _  In  1888  he  was 
County  Cork,  30  Oct  1816;  d.  London  13  March  appomted  a  judge  of  the  Indian  court,  and  m 
1898.  He  studied  medicine  in  University  Col-  ^^^  ^?  the  first  signer  of  the  treaty  which 
lege,  London,  whence  lie  was  graduated  in  °P^^  'he  reservation  lands  to  settlers  in  1901. 
i^.    He  was  elected  a  member  of  the  Royal  Quantifica'tion   of  the   Predicate,   supply- 

College  of  Physicians  in  1846;  in  1871  was  ing  to  the  predicate  in  a  logical  proposition  a 
chosen  a  fellow  of  the  Royal  Society,  and  he  word,  as  "some,*  or  *all,*  or  •no,"  eta,  to  in- 
was  president  of  the  General  Medical  Council  dicate  whether  the  whole  of  it  or  only  a  part 
from  i8qi  till  his  death.  His  practice  in  Lon-  agrees  with  or  differs  from  the  subject.'  In  the 
don  was  large  and  lucrative,  and  besides  pub-  proposition  'all  mclals  are  elements'  the  sub- 
lishing  several  medical  treatises  he  edited  a  well-    ject  "metals*  is  qiiantiGed  by  the  use  of  SiU*; 
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QUANTITY  —  QUAEANTIN& 

but  the  predicate  is  not  (juantified,  and  in  form  devastated.    His  operations  were  then  continued 

the  proposition  does  not  distinctly  assert  whether  through   western   Missouri   and   eastern   Kansas, 

metals  constitute  the  whole  list  ot  elements  or  but  upon  his  extending  his  ravages  to  Kentucky 

not.     But  by  inserting  "some"  before  the  predi-  in  1864  he  was  outwitted  and  killed. 
cate,   'elements"   is   quantified  —  'all   metals  are  n„««',m         ■  t  hi  •  c      v 

some  elements"    It  was  assumed  by  Aristotle  Q«an za. a  nver  of  Africa.    See  Kwanz.x, 

and  was  maintained  by  all  logicians  after  him  till  Quapaw  (kwa'pa)  Indiana.    See  Siouan. 

Moucquet  and  Lambert  in  the  18th  century  and  Quarantine,   a   stated   period   (formerly  40 

Sir  Wilham  Hamilton  in  the  19th,  that  the  predi-  days)  during  which  a  ship  coming  from  a  port 

cate  of  all  aifirmative  propositions  is  «undistrib-  suspected  ol  contagion,  or  having  a  contagious 

«ted»  (nottafcen  in  its  universal  comprehension),  sickness  on  board,  is  forbidden  intercourse  with 

while  the    predicate    of    a    negative    proposi-  the  place  at  which  it  arrives.    Quarantine  was 

tion  IS  always  distributed.     But,  after  Sir  Wil-  first  introduced  at  Venice  in  the  14th  century.     It 

ham     Hamilton    had  _  given     notoriety    to    the  ;s  no„  required  to  be  performed  in  almost  every 

■  doctrine  of  quantification,  this  was  seen  to  be  an  important  country  except  Great  Britain.     In  the 

*"*""'    ^""'Sh    which    an    infinite    number    of  United  States  quarantine  enactments  were  passed 

affirmiitive  propositions   which  are   universal   in  by   the   colonial   legislatures   and   afterward    for 

both   t^rms    are   excluded    from   the   system   of  many   years   by   the    States.     The   first   national 

lorm-Ai  logic.     Among  the  numerous  changes  in  quarantine    act    was    passed   23    Feb.    I7gg,    re- 

the  theory  of  formal  logic  which  follow  from  the  quiring  Federal  officers  to  aid  in  the  execution  of 

adcvplion  of  the  quantified  predicate  the  most  im-  State   or  municipal  quarantine  regulations.     On 

portant  are  the  reduction  of  the  conversion  of  29   April    1878,   a   national   quarantine   act   was 

propositions  from  three  species  to  one,  reduction  passed.     On    3    March    1883,    $100,000   was    ap- 

of  all  the  genera!  laws  of  categorical  syllogisms  propriated    for    maintaining    quarantine    points 

to  a  single  canon,  and  the  abrogation  of  all  the  along    the    coast.    On     1     Sept.     i8g2,    owing 

special  Jaws  of  syllogism.    But  the  doctrine  of  to  the  presence  of  cholera,  President  Harrison 

the  quantification  of  the  predicate  has  never  been  proclaimed  a  30  days'  quarantine  of  New  York, 

generally   adopted   in   the   e:icpos!lion   of   formal  By  Jaw  it  is  made  a  misdemeanor  punishable  by 

logic,  on  the  ground  that  there  is  no  proposition  fine  or   imprisonment,   or  both,   for  the  master, 

that  cannot  be  dealt  with  under  the  Aristotelian  pilot,  or  owner  of  any  vessel  entering  a  port  of 

forms,   and  that   quantification   does   not   really  the  United  States  in  violation  of  the  act,  or  regu. 

simplify  the  theory  of  logic.  lations  framed  under  it.     During  the  period  of 

Quand^.  in  the  language  of  Mathe«iotics,  is  quarantine,  all  the  goods  clothing,  etc.   that  might 

■whatever    can    be    increased    or    diminished    or  be  supposed   capable  of  retaining  infection,  are 

measured ;   space,  time,   weight,  number,   force,  subjected  to  a  process  of  disinfection,  which  a 

etc,  are  quantities.     Quantities   ace   represented  ^  most  important  part  of  the  quarantine  system, 
in   mathematics   by   symbols,  and  these   too   are  F«»n  7  JJov._  1896,  the  system  of  quaraotmc 

called  quantities.    In  algebra  quantities  are  dis-  ceased  to  exist  m  Great  Britain    so  far  as  re- 

tinguisbed  as  known   Mid   unknown,   real  and  ea"^!  the  British  Islands.    The  Quarantine  Act 

imaginary,  constant  and  variable,  rational  and  ?*  "SaS  required  that  quarantine  should  be  per- 

iirational :  a  real  quantity  is  one  not  involving  formed  by  vessels  coming  to  the  British  Islands 

an  impossible  operation;  varUble  quantities  are  from  places   from   which   "the  pUgue   or   other 

those  which  admit  an  infinite  number  of  values  in  infectious  disesae  or  diatcmper  hi|hly  dangerous 

tbe  same  expression;   rational,   those  which   do  }°  the  health  of  his  Majesfirs  subjects"  tmght  be 

aot  involv*  any  radicals.    A  simple  quantity  is  brought ;  but  in  recent  years  this  act  has  ap- 

expressed  by  a  single  term,  as  a  or  b:  a  com-  pl'«l  0"'^,  *«  '"=  Pl»B"e  ^°^  y^""*  fever,  and 

pound  quantity  is  one  expressed  by  two  or  more  ^a?  "»*  oft"*  1^*"  "^ed.    Vessels  arriving  from 

terms  connected  by  the  sign  of  plus    (+)  or  infected  places  or  carrying  goods,  etc,  from  such 

mbus    (— ).      Quantnies   having   the  plus   ^gn  Piaces,  were  required  to  be  kept  at   some  safe 

prefixed  are  called  positive  or  affirmaUve:  those  distance  from  the  shore  and  from  other  ships - 

with  the  minus  sign  prefixed  arc  called  negative  ='l  their  passengers  and  crew  beingf  detained  on 

quantities.     Similar  quantities  are  such  as  con-  board —  till    all    danger   of   spreading   mfection 

sist  of  the  same  letters,  and  the  same  powers  of  "^s  considered  to  have  passed,     H^lthy  persons 

the    letters,    as    06c,    —iabc,    +  ^abc,    etc.     In  «ere   thus   exposed   to   the   risk  of   tahng   any 

Logic,  quantity  is  the  extent  to  which  the  predi-  d'sease  there  might  be  on  the  ship. 
cate  in  a  proposition  is  asserted  of  the  subject:  I"    sfU'e    places    quarantine    establishments 

when  the  predicate  is  affirmed  of  the  whole  of  were  maintained  for  receiving  persons  from  sus- 

the  subject  the  proposition  is  a  universal  one,  as  Pf^ted  vessels,  but  most  of  these  were  long  since 

in  the   example   -all  metals  are  elemenls":  but  abolished,  and  lately    he   only   such   receivmg 

when  the  pr^icate  is  affirmed  only  of  a  part  of  J^'P^T^f  ^°^^  ""'  **         ^  l^  l"^^"^^^-"" 

the  subject,  as  in  «some  metals  are  brittle,-  the  Jhe  Solent.     These  were  mamtained  by  the  Privy 

proposi  ion  is  called  a  particular  one.     In  Cram-  Council  on   whom   devolved   the  admmistration 

^r  and  Prosody,  quantity  is  the  measure  of  a  °f  ':}''=  J^T'^'^'T  ^"'■    °'?"^  '\^T''t  ^■l^ 

syllable,  or  the  time  in  which  it  is  pronounced  ^^^'^,t  tix^/y!*^™  of  quarantine.     By  the  Public 

lu  Muiic.  quantity  is  the  relative  duration  of  a  "<^^"*'  A"  of  1875.  the  defense  of  the  country 

j^  '  ^  '  against  cholera  was  placed  in  the  hands  of  the 

_         .  ,  ,  r.       ,,  Local  Government  Board,  and  regulations  were 

QuantiT'alence.    See   Valekcy.  Ki.v.eA  by  that  board  for  the  purpose.    Instead  of 

Quan'trelL  William,  American  guerrilla;  d.  quarantining  the  entire  crew  of  an  infected  or 

Kentucky,   1864.     His   depredations  first  became  suspected  vessel,  the  method  adopted  consisted  in 

widely     known     when     he     raided     Ijiwrence,  the  medical  inspection  of  the  persona  on  board, 

Kan.,  destroying  185  buildings,  killing  140  in-  and  the  separation  and  detention  of  those  who 

habiUnts    and    leaving    the    town    completely  were  suffering  from  cholei •■• — 
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pected  of  beins  affected.  All  olhers  were  per- 
mitted to  leave  the  ship,  but  were  traced  and 
watched  by  the  local  authorities.  Infected 
articles  on  board  were  to  be  disinfected  or  de- 
Quarantine  has  long  been  considered  in- 
effective against  the  introduction  of  disease, 
besides  being  a  source  of  much  danger  to  those 
who  were  compulsorily  detained  under  the  sys- 
tem. The  sanitary  ideas  of  our  day  favor  the 
less  showy  but  safer  methods  long  used  in  Eng- 
land in  case  of  cholera. 

In  the  United  States  under  the  law  of  28 
March  189O1  known  as  the  Interstate  Quarantine 
Act,  the  supervising  surgeon- general  of  the 
Marine  Hospital  Service  is  charged  with  pre- 
paring the  rules  and  regulations,  under  direction 
of  the  Secretary  of  the  Treasury,  necessary  to 
prevent  the  introduction  of  certain  contagious 
diseases  from  one  State  to  another,  and  he  has 
also  supervision  of  the  medical  inspection  of 
alien  immigrants,  which,  under  the  law  of  3 
March  1891,  is  conducted  by  the  medical  officers 
of  the  Marine  Hospital  Service.  Under  the  act 
of  IS  Feb.  1893,  he  is  charged  with  the  framing 
of  recfulations  for  the  prevention  of  the  intro- 
duction of  contagious  diseases  and  the  preven- 
tion of  their  spread ;  and  he  is  also  charged  with 
the  conduct  of  the  quarantine  service  of  the 
United  Stales,  He  has  the  direction  of  labora- 
tories established  to  investigate  the  cause  of 
contagious  diseases,  and  publishes  each  week, 
under  the  title  of  'Public  Health  Reports,' 
sanitary  reports  received  from  all  parts  of  the 
United  States  and  (through  the  Slate  Depart- 
ment) from  all  foreign  < 


bookseller :  b.  Worbis, 
April  1819;  d.  Hampstead,  Middlesex,  17  Dec. 
ift)<).  In  1839-42  he  was  employed  in  a  publish- 
ing house  in  Berlin,  and  in  1846  established 
himself  in  London.  He  was  naturalized  as  a 
British  subject  in  1847,  and  in  that  year  issued 
his  first  book  catalogue,  a  single  leaf.  In  1848  he 
began    issuing   a   monthly   catalogue,   which 


creased  rapidly  and  he  became  known  as  an 
authority  on  rare  and  valuable  books  of  all 
classes.  For  30  years  he  practically  controlled 
the  rare  book  market,  attending  in  person  or  by 
proxy  everj-  important  book  auction  in  England 
and  America.  His  catalogues  are  remarkable 
productions,  the  first  large  one  being  published 
under  Ihe  title  'Bibliotheca  Xylographica,  Typo- 
graphica,  et  Palaographica'  (1873)  and  after- 
ward re-issued  from  time  to  time  with  valuable 
additions,  the  last  complete  catalogue  being  the 
'General  Catalogue  of  Old  Books  and  Manu- 
scripts' (1887-8,  index  1892,  7  vols.)  and  in- 
creased by  supplements  in  1894  and  1897. 

Quarlea,  kwariz,  Francis,  English  poet:  b. 
near  Romford,  Essex,  1592^  d.  London  8  Sept. 
1644.  He  was  educated  at  Cambridge  and 
before  1629  went  to  Dublin  as  private  secretary 
to  Archbishop  Ussher.  In  1639  he  was  ap- 
pointed chronologer  to  the  city  of  London  and 
at  the  opening  of  the  civil  wars  wrote  a  work 
entitled  'The  Loyal  Convert.'  Of  the  works 
of  Quarles.  in  prose  and  verse,  the  most  cele- 
brated is  his   'Divine  Rmblems,'  a  set  of  de- 


signs illustrated  by  verses.  A  great  part  of 
them  are  borrowed  irom  the  'Emblems'  of  Her- 
manus  Hugo,  but  the  verses  are  his  own. 
His  'Enchiridion  of  Meditations'  (1641)  is  a 
collection  of  brief  essays  and  aphorisms,  in 
vigorous  and  occasionally  eloquent  language. 

Qiurrying.  Although  there  are  at  this  time 
in  the  United  States  about  6/x>0  quarries  in 
operation,  with  an  annual  product,  valued  at 
$75,000,000,  the  quarrying  industry  has  not  kept 
pace  with  modem  tendency  and  progress  towar<J 
cheaper  production.  In  building  operations 
revolutionary  changes  have  come  about  in  the 
last  few  years  in  the  erection  of  steel  buildings 
and  the  manufacture  of  terra  cotta  and  clay 
products,  while  quarrying  has  been,  generally 
speaking,  stationary.  The  natural  result  of  this 
has  been  a  large  increase  in  the  use  of  those 
materials  for  general  bridge  and  building  work, 
where  the  natural  preference  would  have  been 
for  stone  as  an  ideal  and  more  permanent  mate- 
rial, but  for  its  prohibitive  cost.  As  the  rapid . 
increase  in  the  use  of  these  other  building  ma- 
terials is  the  direct  result  of  the  use  of  mod- 
em methods  and  machinery  to  the  elimination 
of  hand  labor  in  the  greatest  degree,  it  follows 
that  in  this  direction  also  lies  the  continued 
prosperity  of  the  stone  business.  As  a  com- 
promise between  the  minute  subdivisions  desired 
by  scientists  and  the  extremely  general  and 
often  erroneous  classification  of  quarrymen,  the 
following  division  may  be  adopted  for  quarry- 
ing operations : 

Limestones  and  Dolomites. — The  sedimentary 
and  bedded  rocks,  composed  essentially  of  lime 
carbonate,  or  the  mixed  carbonates  of  lime  and 
magnesia.  Such  have  been  found  to  pass  into 
each  other  by  insensible  gradations,  certain 
quarries  producing  at  die  same  time  material 
which,  if  classed  on  purely  chemical  grounds, 
would  be  relegated  to  both  divisions. 

Mar6i?.— Including  stones  identical  in  com- 
position with  those  noted  under  limestones  and 
dolomites,  but  which  through  changes,  mainly 
physical,  have  come  to  possess  properties  ren- 
dering them  desirable  for  high-grade  building 
or  ornamental  work.  The  marbles  of  New  York, 
recently  brought  to  light  by  The  Adirondack 
Lumber  and  Mineral  Corporation,  for  instance, 
are  largely  limestone,  while  those  in  Massa- 
chusetts. Berkshire  County,  are  largely  dolomite. 
With  the  marbles  are  also  included  a  small 
series  of  serpentine  rocks,  which  are  likewise 
utilized  for  decorative  purposes. 

Sandstones  and  Quartiites.~-  Rocks  com- 
posed essentially  of  consolidated  sands,  being 
made  over,  as  it  were,  from  the  detritus  of 
preexisting  rocks.  Those  classed  as  quartiiiis 
are  sandstones  which  have  been  rendered  more 
or  less  crystalline  through  the  deposition  of 
silica  between  the  original  sand  particles,  as  in 
the  case  with  the  jasper  of  Sioux  Falls.  South 
Dakota,  or  the  Potsdam  sandstone  of  St.  Law- 
rence County,  New  York.  The  tuffs  and  other 
volcanic  fragmental  rocks  are  also  here  in- 
cluded. 

Silica  Sand, —  Silica  or  siliceous  sand  in- 
cludes not  only  sand  suitable  for  the  manu- 
facture of  glass,  but  also  a  large  quantity  desig- 
nated as  engine  and  furnace  sand.  It  exists 
ill  several  states  as  a  sandstone,  requiring 
crushing    and    screening;     as    a     stone    that 
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readily  disinteErates  when  exposed  to  the  ac- 
tion of  the  elements,  and  needs  only  washing 
or  burning  to  reduce  the  amount  of  organic 
matter  and  other  impurities. 

Siliceovs  Crystalline  Rocks, —  Here  are  in- 
cluded the  true  granites  and  syenites,  together 
with  trappeau  rocks,  such  as  are  often  desig- 
nated as  black  granites;  the  gneisses  or  so- 
called  striped  or  bastard  granites';  the  mica 
schists  ;  and  melaphyre,  basalt,  andesite,  syenite, 
elaeolite.  diabase,  gabbro,  diorite,  and  other  vol- 
canic rocks. 

Slate. —  Including  argillaceous  rocks,  which, 
through  the  process  of  shearing  and  incidental 
chemical  activity,  have  undergone  a  partial  meta- 
raorphism,  resulting  In  the  development  of  a 
pronounced  tendency  to  split  along  certain 
planes,  which  may  or  may  not  be  parallel  with 
the  original  bedding;  into  thin  sheets  suitable 
for  roohng  purposes.  It  is  necessarily  a  conse- 
quence that  such  are  restricted  to  the  regions 
of  pronounced  earth  movements,  such  as  have 
resulted  in  the  formation  of  mountain  ranges. 

The  possible  resources  of  the  various  States 
of  the  Union  are  as  follows : 


State  or  Terrhory,      PrcKnt  and  Proapecilye  Resources. 


Granite,    Limeatone,    Marble,    Sand- 

DoioBilie,  (iraalie.  OnTX  Marble  Sand- 
none,  Traopeas  ho«k«.  Volcanic 
Rooks,  and  Tuffs. 

Elaoolhe  Syenite,  Granite,  Limestone 
Marble.  Sandabuie,  Slate. 

Granite,  Lineaioo^  Marble,  Sand' 
atone,  Slale,  Trappean  Rocks,  Verd 
Antique  Marble,  Volcanic  Roc&a.  and 
Tofs. 

Granite,  Limesione,  Marble,  QuartiKs, 
Sandstone.  Trappean  Rocks,  Volcanic 
Recks  and  Tuffs. 

DIahaae,  Gnetat,  Grankei  UmeaWM, 
Marble,  Sanditoae,  Verd  Aalsqac 
Marble.  ^ 

Gabbro,  Gneiss,  Dmestme,  Qnarttlie, 
Serpentine. 

Limestone  (sbellaud  oqlUlc). 

GnelM.  Granite,  LliBeslone,  Marble, 
SlndMsae,  SlMi,  Verd  Antique 
»^rble. 

Dolomite,  Granite,  Limestone,  ] 

..Rork^,! 


F,  Trappean  Ri 
Id  Tuffs. 

[4tnenan*,5aiids(on 
Granite,  SandUone, 


Ooionlt*,  LloieMonc,  Sanilstone. 


Slate.   Trappean  Rocks, 
(i(|ue  Marble. 
Gneiss,   Granite, 


lestone.   Ml 

Td  Andque 


Marble, 


Gneiss,    Gran ,   _. 

SaDfbtiMC.  SUM.    ...„ — , 

Verd  Antique  Marble. 
Dolomite,  Gneiss,  Granite.  Limestone, 

Sandstone,  Slate. 
DolomlLe,  Gneiss  Granite,  Limesione, 

Uuaniite^ndstime,  Slate. 

Diataue,  Dnloin  lie.  Granite,  Limestone, 

SanilHaae. 
Dolomite,  Gnelsa,  Granite.  Llmeatone, 
Marble.  Sandstone,  Trappean  Rocks, 
Volcank;  Rocka,  and  TuBs. 


.  Viricanic  iada,  and  Ti 


State  or  Terrltorf. 

Present  and  Proapective  Reaourccs. 

NewMeiko 

Graniie,  Limesione  Marble,  Sandstone, 
Trappean      Rocki,    Verd     Antique 
Marble,  Volcanic  Rocks,  and  Tulfa. 

North  Carolina.... 
North  Dakou 

Trappean     Rocka,     Verd     Antique 

Peonaylrania 

Rhode  IsUnd 

SSSJES::;; 

stone.    Trappean    Rocks,    Volcanic 
Rocka,  and  TulTa. 

Serpentine. 
Dolomite.  Gneiss,  Granite.  Limestone. 
Gneiw,  Granite,  Limestone. 

Granite.  Limestone,  Marble,  Sandstone, 

Slale,     Trappean    Rocks,    Volcanic 
Rocka,  and  TuQs. 

Tejtas 

in-M. 

^S£.»aSle,1JSSinnt^fc 

Graolie,  Limesione,  Marble.  Sandstone, 
Trappean  Rocks.  Verd  Antique  Mar- 
ble. Volcanic  Rocks,  and  TuSs. 

Washington 

WmVlrginta 

W     mln 

In  the  earlier  days  of  the  stone  industry 
hand  methods  were  employed  almost  exclusively 
in  the  work  of  quarrying  and  dressing.  The 
past  [wenl7-five  years  has,  however,  witnessed 
the  introduction  of  machinery  and  consequent 
changes.  The  old  method  of  drilling  and  blast' 
ing,  formerly  applied  to  all  classes  of  rodcs,  is 
now  done  away  with,  excepting  in  the  very 
hardest  and  toughest  of  materials,  or  where,  as 
in  the  case  of  the  trappeau  rocks,  the  material 
is  to  be  utilised  only  for  roads.  Even  where 
drilling  and  blasting  are  now  resorted  to,  it  is 
the  custom  to  drill  a  series  of  holes  in  the  line 
along  which  it  is  desired  the  stone  shall  break; 
these  holes  are  then  charRed  somewhat  lightly 
and  fired  simultaneously.  In  this  way  the  force 
of  the  explosion  is  delivered  along  a  consider- 
able surface  and  the  danger  of  shattering  the 
material  through  the  sudden  jar  is  reduced  to  a 
minimum.  This  process  is  at  present  largely 
1  united  to  granite  rocks  which  are  too  hard  lo 
be  quarried  by  means  of  channeling  machines. 

Plug  and  Feather  Work.~-  In  quarries  where 
good  breaks  reftuire  that  the  splitting  strain  he 
exerted  well  down  in  the  ledge,  experience  has 
shown  thai  the  best  method  for  getting  out  the 
material  is  usually  the  plug  and  feather  system, 
in  which  a  series  of  holes  from  i^  to  *  inches 
in  diameter  and  of  a  depth  from  3-3  to  the  full 
thickness  of  the  sheet  are  drilled  at  intervals 
depending  upon  the  character  of  the  stone  and 
its  manner  of  cleavage.  Long  metal  wedges  or 
plugs  are  then  driven  into  these  holes  and  the 
material  split  away  in  fairly  regular  blocks 
which  must  otherwise  be  cut  to  size  by  hand. 
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In  soft  material  such  as  sandstone,  a  drill 
mounted  on  the  usual  tripod  finds  frequent  use, 
and  this  is  far  superior  to  hand  methods,  still 
in  certain  classes  of  work  a  drill  mounted  on 
qu^r/y  bar  will  do  much  more  and  hetler  work. 
The  advantages  of  the  quarry  bar  are  thai  all 
the  holes  are  drilled  to  double  length,  intermedi- 
ate ones  being  shallow.  The  lower  half  of  the 
deep  holes  is  drilled  with  a  smaller  drill  bit  so 
as  to  alternate  tbc  plug  sirain  top  and  bottom 
and  control  Ihe  break  by  skillful  sledging. 

The  n-edges  of  the  short  hole  tend  to  split' 
along  the  top  and  those  of  the  lone  hole  split 
along  the  bottom,  thus  distributing  the  pressure 
and  lending  to  split  the  stone  in  a  clean,  smooth 
plane,  and  largely  avoiding  any  tendency  to  run 
off.  This  distribution  of  splitting  strains  is  to 
lie  worked  out  by  experience  in  the  peculiarities 
of  tie  different  ledges.  TTie  wedges  or  plugs 
need  not  in  all  cases  he  of  a  length  equal  to  the 
depth  of  the  holes.  In  some  marble  quarries, 
plug  boles  only  5-^  inch  in  diameter  arc  put 
clear  through  the  blocks,  sometimes  10  feet 
deep,  10  weaken  the  line  and  insure  a  straight 
break;  the  plugs,  however,  being  shorter. 

Broaching. —  !n  granite  aad  other  hard 
stones  holes  must  be  placed  do!er  together  and, 
as  a  rule,  splitting  across  the  ^Bin  is  abandoned 
in  favor  of  broaching.  In  this  system,  a  series 
of  holes  is  drilled,  usually  about  3  inches  apart 
from  center  to  center,  depending  upon  the  hard- 
ness of  the  rock,  and  a  flat  bit  or  "  broach  "  is 
substituted  for  the  regular  stael.  This  has.  a 
face  about  3-4  by  3  inches,  and  is  forged  with 
a  blunt  end  to  crush  this  thin  wall  or  web  be- 
tiveen  the  holes.  Drills  used  for  broaching  must 
have  the  release  rotation,  which  is  a  simple  de- 
vice to  throw  the  pawls  out  of  action  and  allow 
the  drill  lio  worle  withont  rotating.  Broach 
channeling  is  the  best  and  cheapest  method  of 
cutting  out  key  blocks,  lumps,  and  makiti);  wall 
cuts,  etc.,  in  granite  qaarries,  where  the  rock  is 
too  hard  to  be  cut  advantageously  with  the  reg- 
ular channeling  machine. 

ChanHelinfi  Machines. —  ChanneliiiK  machines 
are  utilized  m  the  case  of  rocks  of  the  nature 
of  marble,  limestone,  and  the  softer  sandstone, 
since  they  would  be  liable  to  injury  through 
blasting  and  since  it  is  desired  to  remove  (he 
materiaJs  from  the  quarry  bed  with  a  minimum 
amount  of  waste  and  in  such  siie  and  shape  that 
they  may  he  cat  into  suitable  dimensions.  The 
Wardwetl  channeling  machine,  the  earliest  in 
use,  has  given  way  to  the  directracting  stone 
channeling  machine,  the  design  of  which  was 
based  upon  the  conviction  that  the  same  princi- 
ples which  had  made  the  I ngersoll- Sergeant  drill 
famous,  would,  properly  applied,  give  the  best 
results  in  cutting  a  channel.  It  was  believed  that 
the  direct-acting  machine  possessed  points  of  de- 
cided advantage  over  the  slow,  cumbersome  dia- 
mond and  lever  types  of  rock-cutting  machinery 
of  that  day.  Although  certain  shortcomings  ap- 
peared in  the  first  models,  still  it  is  an  interest- 
mg  fact  that  some  of  these  first  machines  are  in 
service  today  after  more  than  fifteen  years  of 
continuous  use  and  are  still  doing  good  work. 
The  success  of  these  pioneer  types  demonstrated 
beyond  question  the  merit  of  the  direct-acting 
principle  now  everywhere  conceded  as  the  cor- 
rect one  and  it  remained  only  to  develop  to  the 
utmost  the  details  of  mechanical  construction. 

This   machine  is   primarily   suited   for  the 


heaviest  work  and  the  deepest  cut^  in  open 
quarries  of  limestone,  sandstone,  slate,  and  otDcr 
materials,  where  the  output  is  in  dimension 
stone.  In  this  service  it  has  foui^d  its  greatest 
field  in  making  the  long,  deep,  longitudinal  cuts 
which  are  preliminary  to  further  breaking  by  Lha 
plug  and  feather  method.  It  has  found  another 
valuable  field, of  application  in  certain  classes 
of  heavy  contracting  work,  such  as  canals  a,nd 
reservoirs.  The  advantage  of  the  track  chan- 
neling machine  in  this  work  is  threefold;  first, 
the  limits  of  excavation  can  be  distinctly  marked 
by  channeling  along  the  limiting  line  and  shoot- 
iflcr  out  within  this  mark ;  second,  the  quantity 
of  rock  to  be  broken  and  removed  is  confined 
strictly  to  the  limits  of  cut  —  an  item  often  of 
great  consequence  when  competition  is  keen  and 
prices  low;,  tbiri  the  walls  of  the  excavation  are 
left  smooth  and  solid,  requiring  the  minimum  of 
attention  and  maintenace.  A  notable  instancy  oi 
this  canal  work  was  seen  ig  the  Chicago  Drain- 
age Canal,  where  more  than  thirty  tracl(„chan- 
nelers  of  an  earlier  type  were  employed.  The 
machines  were  also'  used  in  qertain  work  in  the 
enlargement' of  the.  Erie  Canal  and  their  per- 
formance was  eminently  satisfactory. 

The  average  cut  \V''h  these  channeling  ma- 
chines is  from  eight  to  sixteen  feet  in  depth, 
depending  uoon  the  nature  of  the  stone.  The 
guage  of  width  of  the  fut  will  depend  upon  the 
final  depth  g ought.  It  may  be  from  one  and  one- 
half  to  four  inches  at  the  start  reducing  to  a 
width  of  one  and  one-eighth  inches  with  ^^ 
last  steels.  The  length  o£  th«  channel  is  limited 
only  by  the  length  of  track  \Thich  can  be  used. 
Cutting  speeds  >'ary  with  the  quality  of  rock 
and  the  handling  of  the  machine.  There  are 
cases  on  record  where  the  machine  channeled 
700  square  feet  in  ten  hours  in  volitic  limestone, 
durtttg  part  of  which  time  over  loo  sqnare  feet 
per  hour  was  cut  In  Ohio  sandstone  of  medium 
hardness,  26a,  280-  and  300  square  feet  per  day 
of  ten  hours  have  been  channeled  and  these 
rates  are  being  maintained  as  an  average  by  the 
month.  The  average  cost  in  this  case  runs  from 
two  and  one-half  cents  to  three  and  one-half 
cents  per  square  foot  cut  On  the  Chicago  Canal 
the  cost'  was  fifteen  cents  per  square  foot 

Helicoidal  Saws. —  Recent  attempts  have  bttrt 
made  to  introduce  the  so-called  hcKcoidal  saw 
for  quanting  the  softet  rocks,  as  limestone  and 
marble,  but  with  only  partial  success  and  that 
in  the  larger  limestone  quarries  of  the  Middle 
West,  owing  apparently  to  the  large  amount  of 
labor  necessary  for  putting  the  sa^w  in  position 
and  the  waste  involved  in  cutting  out  the  comers 
in  which  the  pulleys  are  mn.  The  saw,  as 
is  well  known,  consists  of  a  twisted  iron-wire 
rope,  generally  three-«iKleenth£  of  an  ioich  in 
diameter,  running  ov«t  sliding  pulleys,  the 
abrading  material  being  either  sand  or  chilled 
iron,  as  the  case  may  be. 

After  the  stone  is  removed  from  the  QOarry 
bed  it  is  worked  into  the  desired  shape  and  size 
by  a  process  dependent  largely,  upon  the  hard- 
ness of  the  stone.  Formerly  a  block  after  being 
reduced  to  an  approximately  reciangidar  form 
by  means  of  hand  plvg  and  feather  splitting,  was 
still  further  reduced  by  pitching  tools,  followed 
when  necessary  by  such  imnlements  as  the  point, 
ax,  pean  hammer,  and  biishhammer.  Pneumatic 
tools  are  gradually  replacing  thesf  hand  imple- 
ments.    Pneumatic  surfacing  machines,  lathes 
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and  planers  are  now  in  use  at  the  tarter  quarries. 
Indmd,  the  production  of  cylindrical  columns  by 
the  old  hand  method  has  been  almost  entirely 
superseded  b^  the  use  of  lathes  similar  to  those 
used  in  turnmg  metals.  Except  on  Ihe  harder 
stone,  like  granite  and  quartjite,  saws  are  ex- 
tensively used  for  splitting  up  material  into  rec- 
tangular masses  :ind  slabs  where  smooth,  even 
surfaces  are  desired. 

Electricity  in  Quarrying. —  The  quarrying  in- 
dustry today  constitutes  an  important  lield  for 
the  application  of  electric  current,  and  the  sub- 
ject has  become  so  important  as  to  create  a 
literature  and  a  technology  of  its  own,  for  many 
oi'  the  problems  involved  are  such  as'  do'  not 
aiise  in  connection  with  other  work.  The  flexi- 
bility of  electric  circuift  and  the  ireneral  adapt- 
ability of  electric  power  have  led  to  a  wide 
rantte  of  applications,  some  of  which  are  still 
in  the  experimental  stage.  Motors  and  other 
necessary  equipment  have  be«n  designed  for 
special  requirements.  Beginning  with  a  sniall 
direct  current  station  and  leading  up  to  a  com- 
plete high  tension  traiisinission  and  converting 
system,  the  use  of  electricity  in  mining  and 
quftrrying  is  very  similar  to  ita  application  to 
street  railway  work.  Special  motors  for  the 
equipment  of  mine  locomotives  have  been  de- 
signed to  meet  the  peculiar  conditions  con-  < 
fronted  in  mining  and  quarry  work.  A  recent 
application  is  that  of  the  gathering  locomotive 
which  is  to  a  great  extent  replacing  animal  haul^  . 
age  completely.  This  locomotive  is  equipped  with 
a  reeland  cable,'  supplying  power  ro  it  when 
gathering  cars  from  rooms  where  no  trolley  is 
installed  and  where  wooden  rails  are  used. 
Standard  motors  are  applicable  to  and  are 
largely  used  on  hoists,  ventilating  fans  and 
drainage  pumps. 

The  transmission  of  power  over  lonf;  dis- 
tances by  polyphase  alternating  current  is  one 
of  tbe  most  notable  and  important  developments 
in  electricity.  It  has  been  ?  chief  factor  In  the 
marvelous  development  of  the  far  west  Much 
of  the  progress  in  the  country  west  of  the 
Rockies  IS  directly  traceable  to  the  use  of  elec- 
tricity which,  in  many  cases,  generated  at  a  dis- 
tant waterfall,  is  transmitted  to  commercial  cen- 
ters where  the  power  can  be  used  as  desired. 

In  a  typical  quarrying  operation  lOO  men  were 
formerly  required  to  produce  s,oootons  of  marble; 
now,  since  scrapping  most  of  the  plant  and  sub- 
stituting modem  machinery,  lo  men  produce 
6000  tons  in  the  same  time.  The  argument  has 
been  presented  in  all  sincerity,  that  mechanical 
methods  cannot  be  used  to  the  same  advantage 
in  quarrying  rridc  as  in  the  case  of  general  man- 
'  ufacturing.  To  some  extent  this  is  true,  de- 
pending upon  the  class  of  quarrying ;  for  in- 
stance, in  some  quarries  producing  rough  rubble 
without  regard  to  size  or  dimensions,  the  me- 
chanical features  are  confined  to  drilling,  elec- 
trical blasting  and  suitable  hoisting  apparatus 
and  perhaps  pumping  or  crushing,  witli  the  oc- 
casional use  of  steam  shovels.  There  can  be  no 
question  as  to  the  economy  of  machine  drilling 
cv;r  hand  drilling,  and  the  harder  the  material 
and  the  more  difificult  to  drill  b^  hand,  the 
greater  is  the  advantage  of  machine  drilling. 
Successful  quarries  are  those  which  closely 
approach  the  ideal  of  eliminating  hand  labor 
and,  as  in  other  profitable  operations,  are  the 
residt  of  heavy  investments  in  all  the  machinery 


which  can  be  used  up  to  that  point  where  addi- 
tional apparatus  will  not  reduce  the  waste.  The 
modem  methods  of  danneling,  plug  and  feather 
work,  power  wedge  hole  cutters  and  the  use  of 
compressed  air,  very  nearly  reach  this  point  as 
it  calls  for  few  machine  operators,  a  few  men  to 
bar  o»t  the  stone  so  loosened,  and  a  gang  of 
derrick  men  to  place  it  on  the  cars  for  shipment 
in  that  attractive  form  best  calculated  to  hold 
and  expand  the  market  at  the  highest  trade 
price  for  the  product.  In  most  quarries,  the 
operating  period  is  limited  by  tlie  comparative 
shortness  of  the  working  season,  and  therein 
lies  another  advantage  of  machinery.  Again, 
the  smaller  the  force,  the  more  easily  it  h  con- 
trolled and  the  better  the  opportunitv  for  sifting 
the  men  down  to  a  picked  gang  of  machine  run- 
ners, men  who,  at  a  slight  addition  over  the 
prevailing  rate  of  wages,  will  not  only  do  very 
much  more  wdrk,  but  will  come  nearer  to  the 
production  of  a  perfect  output  without  wasteage. 
There  exists  in  the  stone  industry  the  same 
tendency  toward  the  concentration  of  capital  and 
the  formation  of  stock  companies  as  in  other 
branches  of  trade.  This  is  doe  not  altogether 
to  the  desire  for  combination  with  a  view  to  - 
controlling  trade,  but  in  part  at  least  to  a  change  ' 
which  has  taken  place  in  the  character  of  the ' 
industry.  The  installation  of  costly  machinery  - 
attd  the  fact  that  the  quaniet  in  many  cases 
now  contract  not  merely  to  furnish  the  stone, 
but  to  furnish  it  cut  and. ready  for  its  d<efinite  ' 
position  in  the  structure,  even  if  tbey  da  not 

larger    capitalization    and    supply    of    available 
funds.    See  Mines  amd  Mining;  Mining  and 
MiluncMacsinesv;  Building  Matekials  ;  etc 
Edwasb  S.  Farkow, 
CotUMlling  Mining  Engineer, 

Quart.    See  Weights  and  Measuxes. 

QOBiter.    See  Weights  aha  Mbasvms. 

Quarter-crack.    See  Sandciack. 

Quarter  Daya,  the  days  which  begin  the 
four  quarters  of  the  year,  namely:  35  March, 
or  Lady-day ;  34  June,  or  Midsuromer-day ; 
29  September,  or  Michaelmas-day ;  and  25  De- 
cember, or  Christmas -day.  In  England  and 
Ireland  it  is  usually  contracted  between  land- 
lord and  tenant  that  rent  should  be  paid,  and 
that  houses  may  be  entered  or  left  on  these  days. 
In  Scotland  there  are  two  legal  term  days,  Whit- 
.sunday  (15  May)  and  Martinmas  (11  Novem- 
ber). There  are  also  two  conventional  terms,. 
Candlemas  (z  February)  and  Lammas  (i  Au- 
gust), on  which  rents  are  frequently  paid.  In 
the  United  States,  in  law,  quarter  days  are  the 
1st  of  January,  April,  July,  and  October.  In 
the  relation  between  landlord  and  tenant  in 
some  of  the  States  they  are  the  ist  of  May, 
August,  November,  and  February,  respectively. 

Quarter  Dollar,  in  American  coinage,  a 
silver  piece  of  the  value  of  25  cents.  Its  issue 
was  first  authorized  (weight,  104  grains)  by 
Connrress  in  1792,  and  its  cottuge  was  begun  in 
1796.  It  was  reduced  to  93  grains  in  l8s3-  This 
coin  is  legal  tender  to  the  amount  of  $10.  There 
were  no  issues  of  the  quarter  dollar  during  the 
years  179B  to  iBo.l,  inclusive,  1808  to  1815  inclu- 
sive, 1817.  1834,  1826  and  1830, 


Quarter  Sesaiona.    See  Court. 
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QUARTBR'STAPP->- QUARTZ 

Quarter-BtaS,    an    old     English    weapon         Quarlier     Latin,     kar-te-i     la-tin. 

formed  of  a  stout  pole  of  heavy  wood,  about  six  Fasis- 
feet  long,  loaded  with  iron  at  both  ends. 

Quartering  Acts,  acts  of  the  British  Parlia-  ..--^  _._,_.    __ 

ment  which  did  away  with  certain  of  the  penal-  1886.    Coming  to  the  United  States  h      ._  ,     _ 

ties  of  high  treason  as  prescribed  by  law   in  studied  in  Baltimore  and  New  York  and  was 

ancient   times.    The   offender,   if   a    man,    was  elected  National  Academician  in  18S6.    His  most 

drawn   on  a   hurdle  to  the  place  of  execution,  important  works  are  marines,  and  among  them 

there  hanged  by  the  neck  till  he  was  dead,  the  may   be    mentioned    'New    York    from    North 

head  severed  from  the  body,  the  body  disem-  River*;     'Afternoon     in     August  —  Coast     of 

boweled  and  cljvided  into  four  quarters,  and  the  Maine*    ('?78)  ;    'Low   Countir   on   the   North 

'  head  disposed  of  at  the  pleasure  of  the  king.    If  Shore  of  Long  Island*    (1881);  and   'Off  the 

the  offender  was  a  woman  she  was  drawn  to  the  Shoals. ' 

place  of  execution  and  there  burned  aUvt    By  Quarto,  the  name  applied  to  the  siie  of 

successive  acts  of  the  parliament  (30Geo.in.ch.  ^  ^^^^  ;„  „hich  a  sheet  makes  four  leaves. 

4^  and  54  Geo.  n.  ch.  146)  the  punishment  ofa  frequently    abbreviated    to    4to.    Also    a    b«A 

female  traitor  was  changed  to  hangmg;  and,  in  formed  by  foldii^  a  sheet  twice,  making  four 

the  case  of  men,  the  crown  might  change  Oie  leaves,  eight  pages.    The  term,  by  modero  usage, 

sentence  to  beheading,  or  niight  remit  itwholly.  refers  to  a  book  of  nearly  square  form. 
Under  the   felony  act  of  1870  hanging  is  made  #>       ,.  j  _i  .      -     .,   j-  »  t 

the  one  penalty  of  treason:  but  as  tie  act  54  Quartodecimans.    kwar-td-des.-manz.    the 

Geo.  III.  ch.  146  was  not  repealed,  the  offender,  n="r«  Pf «  '0  those  Chnsnans  in  the  early  coi- 

if  a  man,  may  by  crown  warrant  be  beheaded  *""*^  7*^"  i*1ebratcd  the  Easter  festiv^  on  the 

_     _1      '    ' „  .  same  day  as  the  Jews  celebrated  the  Passover, 

Quartennaater,  (i)  in  mditarv  affairs    an  namely  the  i4fh  day  of  the  month  Nisan.     Most 

officer  who  superintends  the  issue  of  stores,  food,  ^f  the  churches,  both  of  the  East  and  West,  cele- 

and  clothing,  and  arranges  transportation  for  a  trated  the  Christian    Passover  always  on   (he 

■"">-"♦    when    n«essaiy.     (2)     In    iwutical  Sunday  next  succeeding  the  day  observed  by  the 
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_ ,    ..    petty    officer    who,    besides    having 

chaige  of  the  stowage  of  ballast  and  provisions,  ^„„  ,„,,   .^u^i.v..  «.  nm   ,3*3  ^  u  ,    tn- 

coilin^  of  rope^  etc..  attends  to  the  aleering  of  joined  on  all  the  faithful  this  rule;  thereafter  the 

the  ship.    He  is  anointed  by  the  captam.  Quartodecimans  were  held  to  be  heretics. 

Qttarterraaster-general,  in  the  army  of  the  iQuam,  the  name  given  native  oxide  of 

United  Stales,  a  staff-officer  with  rank  of  bng-  silicon,  SiC5..    It  is  a  widely  distributed  mineral. 

adier-general.    He  la  chief  officer  in  the  quaHer-  occurring    not    only    as    veins    and    segregated 

masters  dejiartraent.    In  England  he  is  a  staff-  masses,  but  as  a  common  constituent  of  igneoui 

olhcer,  spcaaily  appointed  tor  duties  conne«ed  rocks.    Detrital  grains  form  sands,  sandstones, 

with    quartering,     encamping,    embarking,     and  gnd   quartiites.     Owing  to   differences   in   color 

moving  doops.    In  both  armies  in  the  field  he  is  and  texture  and  its  use  as  a  semi-precious  stone. 

responsible  for  the  surveys  and  reconnaissance  the  names  given  varieties  of  quartz  are  many, 

necessary  for  the  conduct  of  the  army,  and  has  All  these  varieties,  however,  are  included  in  two 

the  genaral  direction  of  the  railway,  postal,  sig-  classes,  the  plainly  crystalline  or  vitreous,  and 

nahng,  and  telegraph  services.  ,|,g  obscurely  crystalline  called  crypto-cry  stall  inc. 

Quartermaster-Berg eant.     In     the    United  All  varieties  have  about  the  same  hardness,  7, 

States  army,  an  officer  whose  duty  it  feloasiist  that  is.  can  scratch  window  glass,  and  nearly  the 

the  quartermaster.    In  England  the  senior  ser-  same  specific  gravity,  2.S.    Piire  quarti  is  fusible 

geant   in   the    quartermaster's   department  of   a  only  at  high  temperatures. 

regiment.    He  ranks  next  the  sergeant-major.     ■  Quartz  crystallizes  in  the  rhomboHedral  sys- 

Quar'tem.     Se«  Weights  and  Measures.  tm.  generally  as  six-sided  prisms  usually  termi- 

«     _  -on—  naled  at  each  end  by  six-aided  pyramids.  Amonz- 

Quarteroon .     See  QiiAraooN.  the  crystalline  varieties  of  quarU  are  rock  cry* 

Quartef,   or   Quartette    (Italian   quartetto  la!,  amethyst,  s^ioky  quartz,  rose  quartz,  milky 

from  quarto,  a  fourth),  a  musical  composition  quartz,  the  mineral  being  colorless  when  pure, 
for  four,  voices  or  instruments,  in  which  all  the  •  but  ranging  through  various   shades  of  yellow, 

parts  arc  obbligatt,  that  is  to  say,  each  is  indjs-  red.  brown,  blue,  and  green  to  black  when  im- 

pensable  to  the  just  performance  of  the  piece;  no  pure.    Colorless  quartz,  or  rock  crystal,  is  often 

one  part  can  be  omitted  without  injuring  die  cut  into  gem  shapes  and  sold  as  I^ke  George    - 

proper  effect  of  the  composition.    Vocal  quartets  diamonds,   Braril  pebbles,  etc.    Perfectly    clear 

are  generally  accompanied  by  instruments  to  sus-  crystals  of  larger  si^e  are  highly  prized  in  Japan, 

lain  the  voices,  but  the  most  artistic  effect  is  when  cut  and  polished  as  spheres.    Recently  dc- 

produced   by   their   perfect    rendition    unaccom-  veloped  uses  of  rock  crystal  are  in  the  manufac- 

panied.     An  interchange  of  melody,  whereby  the  ture  of  fibres  for  suspending  the  minute  magnets 

parts  become  in  turn  principal  and  subordinate,  and  mirrors   used  as  galvanometers   and  in   liie 

without  any  interweaving  of  them,  does  not  con-  maijiufacture  of   spectrum  tubes  and   test   tubes, 

stitute   a  quartet    (see   Polyphony).    Quartets  the  quartz  being  fused  by  the  o.iyhydrogen  blow- 

for  stringed  instruments  are  generally  arranged  pipe.     Quartz  fibres  are  used  for  galvanometers 

for  two  violins,  a  viola  or  tenor  violin,  and  a  because   they   show   no  torsion   and  the   minors 

violoncello.     Haydn   was   the   originator   of   the  have   no   permanent   set   or   deviation   from   tlie 

modem  instrumental  quartet,  and  his  comempo-  true  position   when  at  test.    Vessels  made  of 

rary  emulators  were  Mozart,  Beethoven,  Gietry,  fused  quartz  can  be  heated  to  a  white  heat  and 

Sammartini,    Onslow,   the    two   Rombergg,    and  plunged  into  cold  water  without  injury  and  on 

fties.    Among  later  masters  of  the  quartet  form  ibis  account  quartz  tubes  are  used  for  studying 

ire  Schubert  and  Brahms.  the  spectra  gases  at  high  temperatures. 
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QUARTZ  PORPHYKY  — QUATERNIONS 

Of  the  cotored  varieties  of  cryslaliine  quartz  lite  by  European  geoloKiiti.  Qnarlz  porphyriea 
amethyst  is  clear  purple  or  binish- violet,  and  is  are  of  quite  common  occurrence  in  the  Western 
popular  as  a  gem ;  rose  quartz,  which  always  States  and  are  o{  pecuhar  importance  at  Lead- 
occurs  massive,  is  rose  red  or  pink;  yellow  ville,  Colo.  See  Rhyolite. 
quartz,  or  dtrine.is  often  called  topaz  by  jewel-  Quartrite,  a  sedimentary  rock  oi  tuiu 
ers,  but  may  be  distmguished  from  true  topaz  by  occurrence  in  mountain  ranges  or  when  strata 
ils^  inferior  hardness;_sinoky  quartz,  called  also  have  been  strongly  folded,  ft  is  simply  i  meU- 
caimgomi  stone,  varies  m  color  from  smoky  tnorphosed  sandstone,  its  hardness  and  rather 
yellow  to  browmsh  black;  milky  quartz,  while,  crystalline  character  being  due  to  the  cement  of 
nearly  opaque  and  often  with  a  greasy  lustre,  is  crystalline  quartz  that  surrounds  the  grains  of 
of  common  occurrence  in  veins ;  sagenitic  quartz  the  original  sandstone.  A  sandstone  ContabJng 
has  inclusions  of  needle-like  crystals  of  rutil^  clay  becomes  a  quartzite  containing  mica,  and 
actinolile,  asbestos  (cat  s-eye)  or  black  tourma-  thus  quartzites  grade  into  quartz-schists  and 
line;  sapphire  quartz  mdigo  blue  m  color,  is  a  mica-schists.  In  general,  quartzites  resist  weath- 
rare  variety  Many  quartz  crystals  contain  small  gring  and  thus  form  ledges.  They  differ  greatly 
cavities  partly  filled  mth  liquids,  generally  water,  i^  color.  See  also  Glaciai.  Period. 
also  mdusions  of  carbonic  acid,  either  liquid  or  i-»...^_-'j  ■  .v  r>  i  j 
gaseous.  The  cryptocrystalline  varieties  of  .^^""^  ^'*-  '"  1^%  ^°"\^"  f '*"i"'  * 
quartz  include  chalcedony,  and  its  varieties,  "^  ^S'^^"  ^^'  ^"'  ^"l^^  .^H\^^^' 
camelian.  chrysoprase,  prase,  plasma,  agate  ^""»  *'  openmg  words  of  the  m  ro.t  for  that 
cnyx,  and  sardonyx;  also  flint,  homston^,  touch:  ^J;  '9«a«  ««io  ?«r«ft  m^«»(«,»  a«  m- 
Stone,  and  jasper,  'aalcedony  has  a  wax-like  ^'*  '""'^  ^'^:  t^'ZJS  "'.'"'  "*,  ^.J^^ 
lustre,  is  translucent  or  transparent,  and  its  color  ^°'^^^.*'^  ""  ^'"^  ""K"  '  "<^  Notre 
Taries  from  white  through  pale  brown  to  dark  "*™*  "*  rans. 

brown  or  black,  though  it  is  occasionallj;  blue;  Qu«M.  kw5s,  or  Kvass,  a  Russian  bever- 

camelian.   or  sand,  is   a   red  or   brownish-red  a?c,  made  by  pouring  warm  water  on  rye  or 

chalcedony;  chrysoprase  an  apple-green  variety;  barley  meal.    It  is  sour  and  fermented. 
prase,  a  dull  darker  green;  plasma,  a  leek  green  Quu'aia,  a  genus  of  shrubs  and  trees  of 

or   emerald   ^reen;    bloodstone,   a    dark   green  the     order    Simarubacea.      The     best     known 

chalcedony  with  small   red  spots,  like  drops  of  ipecles     (Q.    amara)    is   indigenous   to   trcwical 

blood;  agate,  a  chalcedony  with  delicate  parallel  America,  grows  about  Ja  feet  tall,  bears  large 

bands    of   color,    or    irregularly   clouded   color  pjnnate     leaves     with     willed     petioles,     and 

efitects,  the  colors  being  while,  red,  brown,  or  racemes  of  bright  red  blossoms.    The  wood  b 

even  blue,  while  moss  agate  contains  moss-like  used  for  cabinet  making  and  for  furniture,  since 

forms  caused  by  oxide  of  manganese;  in  onyx  it  is  avoided  by  insects.    It  is  excessively  bitter, 

the  differently  colored  bands  are  straight  and  and  was  formerly  in  repute  as  a  medicine  and  for 

parallel;  sardonyx  is  onyx  containing  bands  of  augmenting  the  bitterness  of  ale,  porter,  beer, 

camelian  <sand) ;  flint  differs  from  chalcedony  and    similar  beverages.    It    is   known    also   as 

in  being  more  opaque,  having  a  slightly  vitreous  bitterwood,     by    which    name     the     wood    of 

lustre,  being  generally  gray  or  brown  in  color;  it  Picrrnn*  eicelsa  is  likewise  designated  and  used 

breaks  with  a  sharp  cutting  edge;  it  was  used  by  as  3  substitute  for  true  quassia  with  which  it  vies 

the  early  races  of  men  for  arrow  heads,  knives,  in  bitterness. 

etc.;  homstone  resembles  flmt,  but  has  a  splint-  Qntter'nMT,  or  Post-Tertnry  Period,  in 

cry  fracture,   and  is   often   white;    touchstone,  geology,  the  fourth  great  division  of  the  fossili- 

known  also  as  basanrte  or  Lydian  stone,  a  black  ferous  strata,  which  embraces  the  Pleistocene  or 

homstone  or  jasper,  used  for  testing  the  punty  facial  and  Post-Glacial  (q.v.)  and  recent  sys- 

of  precious  metals  by  rubbing  them  on  It;  ]a^r  ,en,s.    Se?  Posr-PLtociNE. 
diners  from  the  preceding  varieties  lu  beuig  fn- 
tirely  opaqOe;  it  is  often  red,  yellow,  or  brown.         QoMtemiMiB.      Ftindamcntal    Prittciples. — A 

Connn«n  milky  quartz  is  used   for  a  variety  quaternion,  or  *set  o(  four,»  is  a  quadrinomial 

of  purposes.     In  metallureical  operations  it  is  of  the  form 
used  as  a  tlux  in  smelting  iron  and  copper  ores;  '•u-\-xi-\-y]-^sk, 

when  finely  crushed:  it  is  used  by  porcelain  roanu-  . '      . .  . 

factnrers   for   making   glazes,   quartz   sand   and  f  "^li  ?"■  *■  V'"  ^^  numbers    and  i.  ,,  ,, 

gn>und  pure  quartz  are  used  in  immense  quanti-  "  *^  ^°^^.  independent  units,  any  three  of  which 

ties   for   malang   glass.    Another   use   Is   as   an  ™ay  ^  interpreted  eeometncally  as  a  set  of 

abrasive,  either   as   sandpaper   or   as   sand   or  a  ^"'y^'.'y  perpendicurar  straight  hnra  of  unit 

fine  powder.    In  these  forms  it  is  used  for  dress-  ^^^'^  i"  three-dimensional  space.     The  binary 

ing  stone,  wood,  and  leather;  while  the  powder,  Pf^H^i^^f  ^'j.  >'■  "^  ^7  t^""^^  mutually  per- 

mfxed    with    soap,    forms    a    widely   advertised  ^^^'^^   hoc-segments    of   lengths    r,    y     ^ 

cleansing  compound.  respectively:     they    are    called    ,fc«^r,    while 

„  ^       ,  .  .     ,  pure  numbers,  positive  or  negative,  are  called 

Qturtx  Porphyry,  an  igneous  rock  charac-  scalers 
terized    by    containing    crystals    of    quartz   and         The 'calculus   of   quaternions   is   an   algebra 

feldspar  with  sometimes  biotite  and  more  rarefy  in  which  the  fundamental  operations  of  addi- 

homblende  scattered  through  a  ground  mass  that  tion,  subtraction,  multiplication,  and  division, 

IS  glassy  Or  contains  fine  crystals  of  quarti  and  and  the  consequent  operations   of  involution, 

feldspar.     The  name  was  formerly  given  to  free  evolution,  etc.,  are  employed,  and  whose  ele- 

Tertiary  rhyolites  and  is  still  applied  to  rhyolites  ments   (operators    and   operands)    are   quater- 

that    have    crystallized    as    dikes    or    laccolites  nions.     It    is    a    multiple    algebra,    because    a 

rather  than  as  surface  flows,  but  these  distinc-  quatemionic   symbol,  as  q.  contains   implicitly 

tions     have     little     value.     In     general     quarts  several  independent  quantities,  and  it  is  essen- 

porphyries  differ  from  rhyolites  simply  in  being  tially  geometric,  because  its  operations,  addi- 

denser.    Quartz  trachyte  is  a  name  given  rhyo-  tion.  multiplication,  etc.,  may  be  inteipretcd 
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QUATERNIONS 


aa  jKometrie  transformations.  For  examplr. 
in   Illustration   nt  the   last  statement,   if  q,   r 

be  two  quaternions  and  be  taken  to  repri^sent 
two  l{ne-sei,-nients  meeting  at  a  poiiit,  their 
sum.  is  the  diagonal  of  Iho  parallelograni  of 
which  q  ajid  r  are  two  adjacent  sides.  This 
is  known  as  geometric  addition;  its  law  is  that 
of  the  parallelogram  of  forces.  Multiplication 
rjy  a  quaterr.ion  is  equivalent  to  an  orthogonal 
transformation  in  four  variables  plus  an  ex- 
pansion or  a  contraction.  The  geometrical 
construction  of  a  quaternion  product,  however, 
needs  the  hypothesis  of  a  four-dimensional 
space  for  its  proper  presentation.* 

Vectors  in  particular  are  so  defined  as  to 
obey  the  law  of  geometric  addition.  If  several 
\ectors  represent  the  successive  parts  of  a 
broken  line  in  space,  their  sum  is  the  line- 
segment  joining  the  free  ends  of  the  broken 
line.  In  this  process  of  addition  the  line- 
segments  representing  vectors  may  be  traiis- 
ferred  to  any  positions  in  space,  provided  they 
remain  parallel  to  their  origiiial  directions,  but 
the  direction -sense  must  in  every  case  be 
preserved. 

In  obedience  to'  this  interpretation  a'  qua- 
ternion may  always  be  written  as  the  sum  of 
a  scalar  and  a  vector;  thus, 
q-Sq  +  Vq. 
wherein  S  and  V  are  to  be  read  'scalar  of> 
and  "vector  of  respectively;  for,  by  the  law 
of  geometric  addition  xi+yj+dr  is  itself  a 
vector,  while  iw,  being  a  pure  number,  is  by 
definition  a  scalar. 

In  the  quaternion  algebra  the  laws  of  asso- 
ciation and  distribution  in  the  four  funda- 
mental operations,  and  the  law  of  commuta- 
tion in  addition  and  subtraction,  are  assumed, 
or  they  may  be  dcrired  from  the  geometrical 
definitions  of  the  processes,  but  the  conunu- 
tative  law  in  multiplication  and  division  is 
rejected  except  for  such  quaternions  as  have 
vector  parts  that  are  numerical  multiples  of 
one  antHher. 

The  laws  of  combination  by  multiplication 
are  determined  in  the  following  manner:  The 
mutually  perpendicular  vectors  xi,  yj,  at  are 
numerical  multiples  of  the  three  independent 
units,  «,  ;,  k,  and  the  combinatory-  laws. for 
these  units  are  derived  from  the  assumptions 

i"-j'-fc'-~.,    .;*--.. 

from  which  are  obtained,  through  multiplica- 
tion  by  i,  J,  k   in   succession,   the   remaining 

binary  products 

jk  —  —kj^i,     iW—  —ik^j,     ij—  —jii^k. 

From  these  laws  it  follows  that  the  product 

of  two  quaternions    is    itself    a    quaternion. 

Thus  q  and  r  being  given  quaternions, 

q-w  +ii  +yj  +zk, 

r—w'  +i'i+y'j  +!^k, 

■bar  product  has  the  form 

qr-W  iXi  +  Vj+Zk, 
wherein 

W  "Uiv'  ~xx'  —yZ—xt', 
X  —wx"  +U''x-hy2'  —yz. 
Y^wf  +'w'y  +  tx'~z'x. 


If  the  order  of  the  factors  in  this  piodnct 
be   changed   from    qr   to    rq,   the   scalar   part 

v/ui'  —  xx^—yy  —  zs'  is  unaltered,  but  the  terms 
yz'  —  y's,  tx'  —  i'x,  x^—xfy  change  their  alge- 
braic signs  and  therefore  the  vectors  ot  tjr 
and  ot  rq  are  dilTerent.  This  result  shows  that 
in  general  quaternion  multiplication  does  not 
obey  the  commutative  law.  In  order  that  the 
above  terms  may  not  change  sign  (by  a  rever- 
sal of  the  order  of  the  factors  q,  r)  they  must 
be  separately  zero,  that  is, 


in  other  words,  xf ,  y.  c'  must  be  the  sanns 
numerical  multiple^  of  x,  y,  z  respectively. 
This  makes  ^i+yj  +  sfk  a  numerical  multiple 
of  xi+yj  +  zk,  and  it  is  the  condition  under 
which  it  is  permissible  to  write  qr^^rq. 

Division  is  interpreted  by  introducing  the 
reciprocal,  defined  oy  the  equation  ^r^i,  in 
which  q  and  r  are  said  to  be  reciprocal  to  one 
another,  and,  as  jn  ordinary  algebra,  we  write 
r— 9-'  and  g— r— '.  This  prtSuct  obviously 
obeys  the  commutative  law  and  also  it  has 
no.  vector  part,  so  that 


r*  — »«,    y  —n.y,    e'.  — 


[»— aunmber] 


wnx—  —v/x,    «^  —  —tav. 
Hence  the  reciprocal  of  q  must  have  the 

*~'  ~m  («'--"■ -W-'*). 

where  m  is  a  number  .  By  fonning  the  pnNluct 
^7-',  observing  the  laws  i'— j>— 6'  — —  i, 
tj  —  —ji'tk,  etc.,  it  is  easily  shown  that 

m'-w'+ar'+y»+.«'. 
This  number  is  called  the  norm  of  q. 

It  is  now  evident  that  the  quotient  Tq~'  is 
obtained  by  writing  out  the  product 

and  that  this  quotient  is  a  quatert^on. 

Hence,  barring  critical  cases,  such  as  division 
by  zero,  indeterminate  forms,  etc.,  the  appUca- 
tion  of  the  four  fundamental  processes  of 
algebra  to  quaternion  B}mibolE  leads  always 
to  determinate  quaternion  results.  The  qua- 
temionic  algebra  is  therefore  a  closed  system 
and  satisfies  the  definitions  of  a  group.  (See 
Theory  of  Ghoups.) 

The  positive  square  root  of  the  norm  of 
q  (— +v'tt''+T'  +  ji'+3")  is  called  its  /ftuor 
and  the  quotient  of  q  by  tensor  of  q  is  called 
its  versor,  so  that  a  quaternion  is  always  the 
product  of  its  tensor  and  versor.  The  sym- 
bolic form  of  this  s' '  "" 


q-Tq-Uq. 
where  T  and  U  stand  for 
respectively. 

In  the  strictly  symboli 
rocal  of  q  has  the  form 

Sq- 
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q-' 

e  qq-'  =  I  it  follows  that 
S'q-V'q^T'q. 


dbyGoot^Ie 


QUATERNION^ 

The  quaternions  Sq  +  Vq  and  Sq  —  Vq  are  swd         i.  It  is  the  sum  of  a  number  and  a  directed, 

said  to  be  conjugates  of  one  another.  non-posited   vector. 

A   vector  has  no  scalar  part,   but  it  has  a         3.   It  is  the  product  of  a  tensor  (tensor  of 

tensor   factor  and   a   vcreor   (vector 'of  unit  ^/f)  and  of  a  vcrsnr,  the  latter  being  expressed 

length);    and  a  scalar  has  no  vcrsor  paH.  but  m  terms  of  its  angle  8.  and  its  \'oc'tor  aris  p. 

it    has  a  tensor,  its  poalive  numerical  v;3lue.         The  geometrical  and  kinematical  interpreta- 

iind  a  versor  whose  value  is  aln'ays  i;.     The  tions  of  geometric  addition  and    subtraction 

symbolic  statements  arc  involve  no  special  difficulties.     They  are  fully 

,.      j-j-     ,..-  explained  in  a  variety  of  treatises  in  which 

t-  J*'        '''  this  subject  has  its  natural  place,  particularly 

Sq—  ±TSq,  in  those  parts  of  mathematical  physics  where 

Therefore   also  ^^^  composition  of  velocities  and  of  forces  is 

explained.     The    first    full    exposition    of    the  - 

V'q-~n\q.     i>'q-T*Sq.  subject  was  given  in  the  celebrated  'Barycen- 

The   equation   S'q-\'^q~T'q  may   now   be  trische  Calcul'  of  MSbius,   published   in    1837, 

■-  -    -  and  was   therefore  well  known   about  sixteen 

^,    1  TJi'o^rt  years  before  the  invention  of  the  calculus  of 

"  ''  ""^     ^'  quaternions  by  Hamilton. 

1   appropriate   angle,  it         The   non-commutative   character   of   multi- 
plication   greatly   enlarges   its    powers    of   ex- 
c^     T            fl      T-       T-     rrt.'      ■     n  pression  and  discrimination,  hut  it  also  intro- 
Sq^Tq-co^e.     \q^Tq-UVq.^^a9.  ^^^^^    troublesome    transfortnati on    processes 
By   the  introduction   of  these  expi«tiBlons  for  and   calls    for   extended   analysis      Fully    ex- 
scalar  and  vector  the  quatcmioD  is  presented  pressed,  the  quaternion  product  has  the  double 
in  a  new  lunomial  form  form   qi  )q,    and   invoh-es   eight   scalar   quan- 
a ^Ta(co& 6  +  UVa  sm  0)  titles.     A  first  stop  in  its  analysis  resolves  it, 
n     1  i((.i.us  y  -r  ti    t    "  v),,  jjj  either  of  two  important  ways,  into  simpler 
one  of  great  importance  and  utility.  factors: 

The  formula  last  written  is  a  particular  oasa         i.  Since  by  the  law  of  association 
of  a  more   general   geometric   law.     A   recent 

interpretation  makes  quaternion  BjT«bols repre-  g(  )?,  — 1[?(  )'\q,=<i.'(  )5ji. 

sent    straight-line    segments    (their   directions 

inchided)   in   four- dimensional   space,*     Inter-  it    consists   of   the    two    special   commtitativo 

preted    in    this    way    quaternions    are    called  operators  q(_  ]i,   i(  )q„  appUed  in  succession, 

directors.     It  is  shown  thit  if  two  quaternion  or  simultaneously,  at  pleasure. 
directors  be  perpendicular  to  one  another  their         a.  It   is  always  possible   to   deterfnine   four 

quotient    is    a    vector.      Let    8    he    the    angle  versor  quaternions  r,  S,  r„  .s,,  that  satisfy  the 

between  p  and  q.  let  s  be  the  director  perpen-  following  conditions: 
dicttlar  dropped  from  the  terminal  extremity 

of  q  to  f.  and  r  the  director  fcom  the  origin  Uq^rs—ir,     Uq^—r,    J,— *ir,~  , 

(intenectioii  of  *,  q)  to  the  fool  of  this  perpen-  *n° 
ditntlar.     Then  by  geometric  addition  ST—ST^,    Ss—Ss^* 

q—T+s  The  given  product  then  assumes  the  form 

*"  q/P-r/P+s/p:  M9(  >9,-""t*(  yj^i-'—^'C  K-T^,. 

and  j/A  being  the  quotient  of  a  pair  of  mutually  where  m  is  a  number.     It  consists  of  a  tensor 

"   '^  factor    apd    two    rotational    transformations 
/(  )fi~',  J(  )s,  which  are  commutative  and  may 

j-^  be  applied  simultaneously,  or  in  succession. 
-■:=^(cos  fl+psin  fl).  The  interpretation   of  the   special   products 

'^  fl(  )i.  i{  )?,.  K  )r,-'.    i(  )sr\    as    motions. 

^f.  ■turns,'  and  'rotations,*  generally  in  a  space 

>,.=..««>.,«...«....-.   ^>;  .-.-=-.  «.     ....his  of   .four    diniensiwis,     has    been    successfully 

particular   case   0   becomes   the   angle    formed  achieved-t     An    adequate    account    of    them 

By  the  quaternion  director  q  with  the  axis  of  however    would  expand   this  notice   beyond 

real  quantities,  or  scalar  axis.     When  p  and  q  permisBible  limits.     No  acc;n-ate  description  of 

are   both    vectors   the    formula   cxpresse.,  the  the  motion  represented  by  the  general  product 

fact,  on  which  Hamilton  places  early  emphasis,  9()9,  .has  yet  been  elven. 

that  the   ratio  of  two  vectors  is  in  general  a  .    A  simpler  case  than  any  of  the  preceding 

quaternion    but   that  if  tht-  vectors  meet  at  a  «   the   product   q(  )g-'.     Its   complete   uiter- 

nght  angle  the  ratio  is  another  vector,  if  they  pretation  as   a  rotation    in   three-dimensional 

be  paralfel  it  is  a  scalar.     But  the  formula  also  space  was  an  early  achievement  bv    Hamilton 

shows  that  these  statements  are  true  of  quater-  himself      The   motion    consists   ot   a   rotation 

nions  in  general  through  twice  the  angle  of  q  [q  being  given  m 

The  two  parts  of  the  equation  last  written  the  fonn  «[cos  fl -1- p  sm  fl])  about  the  vector  of 

present   the  quaternion  under  its   three  most  9  as  an  axis;    that  is,  any  vector   placed  ?    the 

fundamental  aspects;  _  °ngin.   moves   through   the   angle    26,   on   the 


the    ratio    of    two    directed,    : 
posited, t  straight-line  segments. 


•  ■  PnjMedingi    of    the  American  As«oei«tion    for  th« 
dvancemrnt  o(  Science'  (vol.  jj.  1884,  PP-  SS-Jfi). 
tSee    Halhamij'   In    'Transacliona    of   the    AmericM 

.._^ at  the  Ameriesn  MatheoMtical  Sodeiy       Mathemmical   Society'    (vol,    j    190a.    pp.    *6-so).  and 

(Tot  J,  PP-  iSj-iu.  and  vol.  s,  pp.  46-(b).  Slrinnham  in  'Pnveedingt  of  0ie  American  Aoociation 

'  t  Noi^Med  in  a  definite  posillin,  for  tKe   Advancement  ot  Science'  (vol.  «    .M4.P.  SU)- 
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surface  of  a  cone  having  its  vertex  at  thi 
origin,* 

Quaternion  multiplications  may  be  expressed 
in  terms  of  matrices.  This  fact  was  first  estab- 
lished by  Peirce.t  afterwards  verified  by  Spot- 


transformation  in  four  variables  is  expressible 
as  a  quaternion  product. ]|  Such  facts  as  these 
bring  out  clearly  the  multiple  character  of 
the  quaternion  algebra. 

The  further  development  of  the  theory  of 
quaternions,  which  follows  the  exposition  of 
fundamental  principles  outlined  in  the  pre- 
ceding paragraphs,  includes  the  deduction  of 
the  formuke  of  scalar  and  vector  products  and 
quotients,  the  interpretation  and  transforma- 
tion of  quaternion  expressions  in  general,  the 
differentiation  of  quaternions,  the  solution  of 
equations,  especially  t'f  equations  of  the  first 
degree,   and   the   analytical  theory  of  quater- 

But   although   the   works   of  Hamilton   and 

Tait  contain  a  large  mass  of  material ~ 

ing  particular  quaternion  transformati 
general  Analytical  Theory  of  Quatem. 
yet  to  be  written.     A  brief  outline  sketch  of 
method  is  given  by  Cayley  in  the  sixth  chapter 
of  Talt's  Treatise. 

Applications. — It  is  impossible,  in  the  space 
permitted  to  this  notice,  to  do  more  than  name 
some  of  the  subjects  in  which  the  method  of 
quaternions  finds  its  applications.  The  most 
important  of  these  to  which  writers  have  thus 
fargiven  attention  are  the  following: 

The  theory  of  matrices:  orthogonal  trans- 
formation; geometry  of  the  straight  line,  of 
the  plane,  of  the  sphere,  of  the  cyclic  cone,  of 
surfaces  of  the  second  order,  of  curves  and  sur- 
faces in  general,  and  of  planes  in  four-dimen- 
sional space;  kinematics  of  a  point,  of  a  rigid 
system,  and  of  deformable  systems;  axes  and 
moments  of  inertia;  statics  of  a  ri^d  system; 
kinetics  of  a  rigid  system;  precession  and 
nutation;  the  problems  of  the  pendulum; 
geometrical  and  physical  optics:  electro- 
dynamics;   the   solenoid;     applications   of '  the 

operator,  v  ■"'V'  + Jj'+^^t'  ""'^  "^  Laplace's, 
operator  V*.  to  phy^cal  analogies,  to  line, 
surface,  and  volume  integrals,  to  the  stress 
function;  application  of  the  7  integrals  to 
magnetic  problems;  the  hydrokinetic  equa- 
tions; applications  of  v  in  connection  with 
Taylor's  theorem  and  the  calculus  of  variations. 
By  far  the  greater  portion  of  extant  knowl- 
edge of  quaternions,  both  of  the  theory  and 
of  its  applications,  is  due  directly  to  Hamilton 
and  is  published  in  the  'Elements,'  but  the 
applications  to  physical  problems  were  mainly 
contributed  by  Tait  and  are  embodied  in  the 
twelfth  chapter  of  his  'Treatise,' 

•Tait'!  'Treatise  on  Quaternions'  <jd  edition,  pp.  vs 

tin  B  foot-note  in  Linear  'AsEocistive Algebra,'  'Amer- 
ican Joirnial  (.(  Matbtmatics'  ('■■□1.  4,  iSSi.  p.  i.u). 

I  In  ■  Proceedings  of  iliB  London  Mathematical  Sejciet y' 
vol.  1,  iStj,  pp.  I56-15P). 

lln  Tail'.  'Treatise  on  Qualemions'  (jd  ediUon, 
p.  14S),  and    Cayley's    ' Matlwinatical    Papen'    (vol.  ii, 

""ll'  In '  '^liiisactions  of  the  American  Mathematical 
Society"  (vol,  a,  igoi,  pp.  186,  iSr).  &■-  "Is"  ih» 
refcninccs  to  Cayley  and  Klein  on  pa^  184  of  t 
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History. — The  development  of  the  quater- 
nion calculus  as  an  analysis  of  space  relations 
was  the  work  of  Sir  William  Rowan  Hamilton, 
Andrews  Professor  of  Astronomy  in  the  Uni- 
versity of  Dublin  and  Royal  Astronomer  of 
Ireland.  The  effort  to  create  a  new  calculus 
of  this  type  was  a  natural  sequence  of  the  many 
attempts  that  had  been  made  to  interpret 
geometrically  the  so-called  imaginary  and  com- 
plex algebraic  expressions  of  the  forms  aV  —  i 
and  a  +  fcV  —  r.  These  attempts  are  recorded 
in  the  earUer  works  whose  titles  are  given  in 
the  following  bibliography. 

Hamilton  laid  the  foundations  of  the  new 
subject  during  the  years  1833-1843.  In  No- 
vember of  the  latter  year  his  first  paper  on 
•Researches  respecting  Quaternions*  was  pre- 
sented to  the  Royal  Iri^  Academy.  His  nrst 
full  exposition  of  quaternion  theory  was  pub- 
lished in  1853  in  his  'Lectures  on  Quaternions,  • 
a  book  of  over  seven  hundred  pages. 

Meanwhile,  in  1844,  Grassmann  pubUshcd  his 
now  celebrated  work,  'Die  Ausdehnungslehre,' 
which  occupies  common  ground  with  quater- 
nion theory,  but  plans  a  much  wider  range 
of  investigation  than  was  contemplated  by 
Hamilton  in  his  eystem.  The  two  systems 
have  a  common  body  of  fundamental  prin- 
ciples, but  they  have  differeat  points  of  view, 
different  notations,  and  in  part  dif&rent  pur- 
poses. Both  form  the  foundations  upon  which 
all  subsequent  work  of  the  kind  must  stand. 

Hamilton's  'Elements  of  Quaternions, '  which 
still  remains  the  storehouse  of  knowledge  for 
its  Subject,  WAS  a  posthurnous  work,  published 
in  1866,  A  new  edition  has  recently  appeared 
in  two  volumes, 

Aft«r  the  work  of  Hamilton  and  Grasemann 
had  been  finished  the  next  most  important 
forward  step  in  the  creation  of  new  ligcbras 
was  taken  by  Benjamin  Peirce  in  hi?  essay  on 
'Linear  Associative  Algebra,'  presented  to  the 
National  Academy  of  Sciences  at  Washington 
in  1870,  subsequently  published  in  the  'Amer- 
ican Journal  ot  Mathematics'  (iSSi).  Jn  this 
work  the  author  enumerate!)  the  types  of  linear 
associative  algebras,  and  classifies  them  by  a 
set  of  criteria  which  takes  account  of  the 
number  and  the  assumed  laws  of  combination 
of  their  irreducible  elements  (extraordinaries, 
or  vids).  These  laws  are  exhibited  in  the  fonn 
of  a  series  of  multiplication  tables. 

Some  of  the  more  recent  attempts  to  apply 
the  quaternion  analysis  and  the  Ausdeh- 
nungstehre  to  physical  problems  have  appeared 
under  the  title  01 'Vector  Analysis,'  sometimes 
with  modified,  sometimes  with  wholly  changed 
notations.  Of  these  the  contributions  of  Wil- 
krd  Gibbs  and  of  Heaviside  should  be  men- 
tioned as  of  special  importance. 

Bibliography. — The  following  bibliography. 
though  not  exhaustive,  enumerates,  in  strict 
chronological  order,  the  most  important  titles 
of  books  and  monographs  that  have  been 
published  cm  the  subject  of  quaternions  and 
Its  closely  allied  branches.  The  later  dates, 
where  two  or  more  are  attached  to  a  single 
title,  are  the  dates  of  new  editions,  or  of  con- 
tinuations of  a  series  of  papers:  Wallis, 
'Treatise  ol  Algebra'  (1685);  AbbS  Buee 
'MSmoire  sur  lea  Quantitis  imaginaire'  (read 
in  June,  1805,  'PhU  Trans.,'  1806);  Argand, 
'  Essai    sur    une    maniSre   de   repreeenter    tes 


>,  Google 


QUATRAIN-QUATREFAGES  OE  BREAU 

An^K  fT  f  f,'"a8'"^"«  ">  Wnne's  itself  a  complete  idea.  "Presses  by 
Annales»    C'o'j);     Gauss,    'Verwendung   com-         - 

plexer  Grflssen  ffir  die  Georaetrie*  (i8iq-  „  Q<i*tre-BrM,  katr-br4  («£our  branches'), 
i&Si}  (Werke,  Band  VIII),  and  'Theona  pelgmm,  in  tne  province  of  Brabant;  at  the 
Residuorum  Biquadraticorum '  (1815  183 1)  '"^'^rsection  of  the  main  roads  from  Bnisaels  and 
(Werke,  Band  11);  Mobijis, '  Der  Barycentrische  Charleroi  and  from  Namur  to  Nivelles;  about 
CalcuP  (1817);  Mourey,  'La  vrai  Thforie  des  i°  miles  south-southeast  of  Brussels.  It  is 
QuantitiSa  Negatives  et  des  Quantit^s  prS-  '^^""s  forthe  battle  fought  here,  16  June  1815, 
tenduesimaginaircs'  (i8a8);  Warren,  'Treatise  between  the  English  under  Wellington  and  the 
on  the  Geometrical  Representation  of  the  P'«"ch  under  Ney.  It  was  Napoleon's  plan  at 
S<|uare  Roots  of  Negative  Quantities*  (1828);  ^^^  opening  of  the  campaign  of  j8ij  to  fight 
Bellavitis,  <Calcolo  delle  EquipoUenze '  (1835);  Uie  armies  of  the  allies  singly,  as  he  felt  himself 
Hamilton,  'Papers  in  the  Royal  Irish  Academy  liable  to  cope  with  their  combined  forces.  At 
Transactions'  (Vols,  XVII,  XXI),  'Philo-  the  head  of  an  army  of  ijg.ooo  men,  supported 
sophical  Magazine,'  etc.,  on  ^Conjugate  Func-  "X  3S°  guns,  he  made  a  rapid  march  into  Bel- 
tions,'  'Algebraic  Couples,'  and  <Qi^temions>  gi""".  crossing  the  Sambre  almost  before  the 
(1835-1843) ;  H.  Grassmann,  '  Die  Ausdeti-  ^^^^  '^^"^  aware  of  his  movements.  His  army 
lumgslehre)  (1844  i86a,  1878);  De  Morgan.  ""^  divided  into  three  corps;  the  right  wing, 
'Trigonometry  and  Double  Algebra'  (18*9);  48,ooostrong,  beingunderlSroucby;  thecentre, 
O'Brien,  'Symbohc  Forms  Denved  from  the  o' 28,000  men,  under  the  emperor  himself ;  and 
Conception  of  the  Translation  of  3  Directed  the  left  wing,  of  48,000,  under  Ney,  The  Prus- 
Magnitude'  (in  'Phil.  Trans.,'  1831);  Hamil-  s>ans  and  English  under  Blucher  and  Wellington 
ton,  'Lectures  on  Quaternions'  (1853);  AUe-  ^'^Y  between  the  French  and  Brussels.  With 
gret,  'Essai  sur  le  Calcul  des  Quaternions*  the  right  wing  and  centre  of  his  army  Napoleon 
(1863);  Hamilton,  'Elements  of  Quaternions'  furiously  attacked  the  Prussians,  who,  attera 
(1866);  Tait,  'Treatise  on  Quaternions'  (1867,  severe  struggle,  retired  upon  Wavre  16  June, 
1873,  i8go);  Hankel,  'Voriesungen  uber  die  G"  the  same  day  Ney  attacked  Wellington  at 
complexenZahlenundihreFunctionen>(i867);  Quatre-Bras.  The  English,  32,000  strong,  re- 
Benjamin  Peirce, 'Linear  Associative  Algebra'  pulsed  Ney,  and  maintained  their  position, 
(1870,  188:);  Schlegel,  'System  der  Raum-  though  at  a  loss  of  over  s^ooo  men,  including 
lehre' (18^2);  CUftord, 'Preliminary  Sketch  of  the  Duke  of  Brunswick.  The  English  generaH 
Biquatemions. '  in  '  Proceedings  of  London  hearing  of  the  retrograde  movement  of  the  Prus- 
Mathematical  Society'  (1873);  Kelland  and  sians,  fell  back  on  the  17th  on  Waterloo,  where 
Tait.  'Introduction  to  QuatemionH'  (1873  the  decisive  battle  was  fought  on  the  following 
1881);     Hducl,    'Th^orie   des    Quantitfs   com-  *^ay. 

plexes>    (1874);      Laisant      'Applications    mfi-  Quatre-Vinet-Ttewe,   katr-vSri-traz   ('Nine- 

caniquea   du   Calcul   des   Quaternions'   ((877},  ty-l'hree'),aworkof  historical  fiction  by  Victor 

and  'Introduction   k   U   M^thode  des   Quater-  Hugo,  published  in  1874.     The  time  is.  as  the 

nions'   (isai);    Ilardy,   'Elements  of  Quater-  titleindicates,  1793.     "nSe  scene  is  Vendue,  dur- 

nions'    (1B81);     Gibbs,    'Elements    of   Vector  ing  the  civU  war.     In  its  style  it  displays  much 

Analysis'   (188171884);     Graefe,    'Voriesungen  unevennesa.  but  in  its  characters,  vivid  scenes, 

uber   die   Thtone   der   Quatemionen'    (1883);  and  tragic  catastrophe  ranks  among  the  au- 

Buchheim,   'A   Memoir  on   Biquatemions,'   m  thor's  best 
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ETectrii»i'Pape"r3">"(",885-iT92)rPeano',""'Ca"l-  ^'  '^^"  l'~^,l^"?^S  11 ''i*"^?.^^'^^^*''' 

colo  geometrico  secondo  rAusdehnungslehre  di  Prej'* naturidist ;  b.  Bertheriae,  Card,  France. 

H.  Grassmann'  (1888);   Hyde,  'The  Directional  '°  ^!^l'''°'f  ;™*u    rf^'  "J^ii^^'l^ 

Calculus'   {1890);    Macfarlane.   'Principles  of  "»? yradtiatedfrom theUmvers.tyof Strasburg 

the  Algebra  of  Physics'  (1891).  and  "^Papers  ^1,'"  '83^ settled  in  Toulouse,  where  he  pre^- 

onSpaleAnayIsLs'6891-1893);  Kr^ft.'Afes  t'sedniedicine  and  shortly  afterward  founded 

des    geometrischen    Kalkuls '    ( 1 893) ;     FOppl.  the  'Journal  de  Mfidecine  et  de  Chirurgie  de 

'Vor&ungea  uber  die  Maxwell-scheTheoriefc  Toulouse.'     In  18^8-40  he  ocwpied  the  chair 

Electricitat'  (1894);    Hime.  'Outlines  of  Qua-  of  "Oology  at  the  Lnivereity  of  Toulouse  and  ir 

tpminn^' c.Rn^v   Hi„«.n   'Svnonris  Her  hn^hp-  the  latter  year  removed  to  Par 


i>.^,>:,'  {1894);    Hagen,  'Synopsis  der  hdihe-  the  latter  yew  removed  to  Pans,  where  he  made 

.=^    Mathemltik'   (vol.   i,   .8gs5;    Hathaway,  a  special  studv  of  invertebrates.     In  1850  he 

'APrimcrofQuatemions'(i8g6);   Macfarlane,  was  appomted  professor  of  natural  history  at 

Mr„.. « 1*: J  n..„.;~r™-  1  ;„  (Ti;^v.„-.  the  Lvcfee  Naaolcon.  Pans,  and  in  i8!<  oro- 


'Vector  Analysis  and  Quatcmions.'  in  'Higher  the  Lyc6e  Napoleon,  Pans    and  in  18  = 

Mathematics'  (.896):    McAulay,   'Octonians'  feasor  of  anthropology  at  the  Mus^e  d  fl          . 

(1808);      Stringham,    'On     the    Geometry    of  Naturelle.   which   post   he   occupied   imtti   his 

Planes  in  a  Parabohc  Space  of  Four  Dimen-  geath.     He   was   elected  to   the   Academy   of 

sions,'   in    'Transactions   of  American   Mathe-  Saeoces  in   1851   and  was  widely  known   by 

matical   Society'   (1901);     Gibbs   and   Wilson,  his  anthropological  investigations.     He  was  the 

'Vector  Analysis'  (.901);    Hathaway,  'Quater-  first  expounderofthedoctnneofphlebentensm, 

nion    Space,'    in    'Transactions    of    American  and  was  strongly  opposed  to  Danvin  s  theories. 

Matheniatical    Society'    (.901);     Henrici    and  He  was  the  author  of  many  important  works 

Turner.  'Vectors  and  Rotors'  (1903)-  on  zooUjjot  and  anthropolog>-.  among  which  are: 

Irving  Stringham  'Considerations  sur  les  caractcres  loologiques 

Professor  of  Malliemalics,   Univ.  of  California,  "ies  rongeurs'  (.840);    'De   rOrganisation   des 

'  An, maim  saiiK  vertcbres  dcs  cfitcs  dc  la  Manches' 


Qufrain,  a  poetical  composition  of  four  (1844);  'Rccherches  sur  le  Svst^mc  i 
verses  rhyming  alternately,  a  usual  form  for  I'Embryog^nie,  les  Organs  des  Sens, 
epigrams,  epitaphs,  proverbs,  etc.:   stanzas  of    Circulation  des  Aimilides '  (1844-30);  'Physio- 
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logie  Compart,  MetamorphoKe  de  I'Homme  ct  of  Buaux-Arts  in  :8i6.  and  was  editor  in  that 

des  Animaux'  (i86i);    'Souvenirs  d'un  Natu-  department    ot    the    'Journal    des    Savants'; 

rahste' (1854);   'Histoirc  Naturelle  des  Annc'Ms  dectcd  professor  ot  archwuloey  at  the  Royal 

Marins  et  d'Eau    Douce'   (1865);    <L«s   Poly-  Librarym  i8i8andservingasdeputy  in  i8ao-i. 

n^sicns  el  leurs  Migrations'  (1866);    'La  Ro-  He    wrote:     " Dictionnaire    de   VArchitecture ' 

chelle  et  ses  Environs'  (1866):    'Rapport  sur  (1786-1815);    'Histoire  de  la  Vie  et  des  Ou- 

les  Progres  de  TAnthropologic >  (1867);    't^h.  vrages   de    Rafael'    (1814);     'Canova    et    ses 

Darwin  et  ses  Precurscure  fran^ais'  (1870),  an  Ouvrages'  (1834);    'Le  Jupiter  Oljmipien,  ou 

attack  on  Darwinianism;   'La  Race  Prussienne'  I'art  de  la  sculpture  antique'  (1814):  a  treatise 

(:87i);     'L'Espdce  Humajnc'  (1877);     '  Nou-  on  ancient  sculpture  in  ivory  and  gold;   'Essais 

velles  Etudes  sur  la  Distribution  Geographique  sur  I'lmitation  dans   les   Beaux-Arts'   (1813); 

des   Negritos'    (18S2);     <Hoimnes   Fossiles   ct  'Monuments  et  Ouvrages  d'art  antique  resti^ 

Hommcs   Sauvagcs'   (1884);     'Introduction   k  tin's'  (3  vols.,  i8j6-8);    'Histoire  de  la  vie  et 

I'Etude     des     Races     Mum^nes'     {1887-9);  "i*^  Ouvrages  des  plus  cel^bres  Architect«5> 

'Theories  Transformistes '  (r892);    a  series  of  (1836);  ftc. 

paijers   entitled    'Etudes   sur   les   Types    ]n-  Quatrocento,     kwat-rt)-chen'to,    in     art.    a 

feneurs    de    1  Embranchement    des    Annelfc';  term  applied  u>  the  characteristic  style  of  tbe 

and   he  also  contributed   a   large   nuniber   of  artists  of  the  14th  century;   it  was  hard,  rigid, 

articles  to  the  ■  Revue  des  Deu3t  Mondcs'  on  ^„^  peculiar  in  color  as  «eU  as  in   form  and 

the  results  of  h,s  scientific  researches  along  the  j^  ^.^^  i^e  inteTTncdiatc  stage  of  that 

Atlantic  and  Mediterranean  coasts  and  thr^jugh-  |;;;,„ft,ssive   period   of  art  which,  commencing 

out  Italyand  Sicily.  Iritfi  FraAn^lico,  reached  excellencewith  Leo- 

Quatrefoil,    kaiVT-toil,   in    architecture,   an  nardo  da  Vinci, 

opuung  or  u  panel  divided  by  cusps  or  folia-  q           t«-a.    Matthew    Stanley,    American 

tionsinto  four  leaves,  ormorecorrectlytheleaf-  p„inician:    b.  Diilsburg.  York  County.  Pa..  30 

shaped  hnurc  formed  by  the  cusps.    It  is  an  or-  gept.  1833;   d.  Beaver.  Pa.,  28  .May  1904.     He 

namentWhichhasbeensupposedtoreprcsentthe  ^^^  graduated  from  JciTer.wn  Colfcge  in  1850. 

four  leaves  of  a  crucifomi  flower   and  is  com-  studied  law.  was  admitted  to  the  bar  in   18I4. 

mon  in  the  tracew  of  Gothic  windows.     Bands  ^„a  elected  prothonotary  of  Beaver  County  in 

of  small  quatrefoils  are  much  used  as  ornaments  ,856  and  1839,     During  the  Civil  War  he  was 

in  the_  perpendicular  Gothic  style,  and  some-  ;„  acti\-e  service  as  colonel  of  the  134th  Penn- 

times  in  the  decorated.  sylvania  rc);imc-nt,  being  present  at  the  battle 

QUAtremere,  katr-naar,  Etienne  Mvc,  French  of  Fredericksburg;  he  was  also  assistant  com- 
Onontdust;  b.  Paris,  France,  u  juiy  1781;  missary  general  of  Pennsylvania,  State  military 
d,  there  18  Sept.  1857.  He  was  educated  at  aeent  at  Washington ,  and  military  secretary  to 
the  College  de  France,  was  employed  at  the  the  govcmor.  In  1865-7  he  was  a  member  of 
Bibliothfique  ImpSriale  in  1807,  and  in  iflog  the  Pennsylvania  legislature;  in  1871-8,  and 
accepted  the  chair  of  Greek  in  the  University  of  again  in  1879-82,  he  was  State  secretary;  re- 
Rouen.  Hewaselected  to  the  French  Institute  corder  for  the  city  of  Philadelphia  in  1878-9; 
in  1815,  became  professor  of  Hebrew  at  the  and  State  treasurer  in  1885.  As  lariy  as  i36g 
College  de  France  in  1819,  and  in  1838  was  he  was  secretary  ot  the  executive  committee 
made  professor  of  Persian  iti  the  School  for  of  the  Republican  State  committee,  and  after 
''■"■'                      .....  ^^jj^j    became   the    undisputed    Uader   of  his 


party   in    Pennsylvania.      In   national   politic 
ne  was  a  member  ot  the  Republican  national 

_     .        .                                   .    .  committceaftcT  i88s,andin  i838wasitschair- 

lishM:  'Recherches  Critiques  et  Historiquet  man,  conducting  a  successful  Presidential  cam- 
sur  la  Langue  et  la  Litt^rature  de  I'Egypte'  paign.  In  1887  he  was  elected  United  States 
(tSoS);  'Memoires g^ographiquesethistcniques  Senator,  serving  continuously  tilt  1899;  in 
sur  I'Egypte'  (1811);  'Memoir  le  sur  Naba-  that  year  a  deadlock  in  the  legislature  prevented 
feens'  (1835);  'Histoire  des  Mongols  de  la  his  re-election.  This  was  in  part  owing  to  the 
Perse'  (1836);  'Histoire  des  Sultans  Mame-  tact  that  in  1898,  on  the  failure  of  the  People's 
louks'  (1837-45);  etc.  Bank  where  Stale  funds  were  deposited,  he  had 
Quatremere  de  Qaincr,  dt  kSii-se.  Antmoe  I'cen  accused  of  bcingparty  to  a  conspiracy  for 
ChiTSostomc,  French  aichoologist  and  poli-  the  misappropriation  of  public  funds;  the  tnid 
tician:  I..  Paris,  28  Oct.  1755;  3.  lhet«8  Dec.  occurred  in  April  1899,  and  resulted  m  his  ac- 
1849.  He  was  prominent  politically  under  the  ^lU'ttal.  He  was  llien  appointed  Senator  ad 
republic,  consulate,  empire,  and  restoration,  »'i('-ri™  by  the  governor,  and  elected  to  the  Ben- 
in 1791  having  been  deputy  to  the  legislative  ate  in  1901  for  the  term  expiring  m  1905.  In 
assembly  for  Paris,  After  the  dissolution  of  <^^  Senate  he  was  one  of  tlie  strongest  oppo- 
the  assembly,  he  was  13  months  in  prison,  and  ""«'?  °^  t^e  Panama  Canal.  His  power  as  a 
after  the  proscriptions  of  1793  he  became  one  pt'htical  organizer  lay  chiefly  in  hisadroit  meth- 
of  the  leaders  ot  the  insurrx-ction  of  s  Oct,  1795.  '"'s  of  reconciling  opposing  factions  and  hos- 
for  which  he  was  condemned  to  death.  He  J''*^  interests.  A  striking  example  of  this  was 
was  later  acquitted  and  in  1797  represented  the  his  method  of  meeting  the  reform  movement  ot 
Seine  in  the  council  of  five  hundred,  but  for  his  '  ?°?  ^.v  supportmg  as  candidates  for  governor 
opposition  to  the  revolutionists  was  banished.  "'  ^'*^  State  and  mayor  of  Philadelphia,  men 
S  Sept.  1797.  The  consuls  recalled  him  in  ""''  ™*^™  endorsed  by  the  reformers  and  not 
1799,  and  in  1800  he  was  appointed  secretarv  prominent  in  the  regular  Republican  organiia- 
to  the  council  of  the  department  of  the  Seine'-  '"'"■  '""=  gammff  the  support  of  what  might 
later  was  appointed  to  tlie  class  of  history  and  'i*^'^  ^^'^  *  dangerous  opposition., 
ancient  literature  in  the  national  institute;  Qiwr,  a  landing-place  along  a  line  of 
was  made  permanent  secretary  of  the  Academy  ccast  or  a  river  bajik.  or  round  a  harbor.     Tbejf 
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QU  AYLE  —  QUEBEC 

■H  usually  constructed  of  stone,  but  sometimes  norlh.     The    Sagiicnay,    rising    in    Lake    Saint 

of  wood  and  iron.     See  Wharf.  John   and   flowing  into   the   Saint   Lawrence   a: 

Qiu^le,    kwa),    WiUism    Alfred,    American  Tadousac,  is  one  of  the  most  remarkable  bodies 

Methodist   clergyman   and   author :   b.    Missouri  "^  water  in   the   world,  varying  in  depth   from 

i860.    He   WHS   graduated   from   Baker   Univer-  100  to  1,000  feet.     It  is  the  great  "esutoire*  of 

shy,  Baldwin,  Kan.,  in  1885,  was  ordained  to  the  t*'=   l-ake   Saint   John,   in   which   flow    six   long 

Methodist  ministry  the  next  year  and  has  since  rivers;    the    principal    one    (the    Perihonca)    is 

held  prominent  pastorates   in   Kansas   City  and  ^  niileB  long  and  navigable  for  30  miles.     The 

Indiwapohs.     He    was    professor    of    Greek    at  Richelieu,  draining  Lake  Champlain,  discharges 

Baker  University  1885-90,  and  president  of  *at  '"to  the  Saint  Lawrence  from  the  south,  and  so  do 

institution  iSgo-3.     He  has  lectured  widely  and  t"e  Samt  Francis,  Chaiidiere.  Chateauguay,  Va- 

has  published-     'The    Poet's    Poet   and    Other  maska,  Etchemin,  Becancour,  and  from  the  north, 

Essays'    (iSw)  ;    'A    Hero    and    Some    Other  Assumption,  Matawan,  and  du  Loup.    The  largest 

Folk'  (igoo)  ;  'The  Blessed  Life*  (igoi)  ;  <The  '^'^es  in  the  province  are:  Lake  Saint  John,  with 

Geruletnan  in  Literature*   (190a)  ;  etc  an  area  of  360  square  miles,  the  Mislassini,  the 

OBcbec.  kwe-bSk  (Fr.  k£-bek).  is  one  of  the  T"mskammg,   and   the   Temiscouata.     At   three 

provinces   of   Canada,   the    second    iti    rank,    in  f?"^^   ^^^  £?"«  .Lawrence  enlarges  and   forms 

British  North  America.    Its  capital  is  the  city  ^^Tlu"'^^,  ^-        ^%T"'      "■  ^t'"*,   ^j""'^' 
of  Quebec  °    ^  ^'  '  P'st-re.    The  principal  islands  m 

Bouodarit's  and  Extent.-lt  is  boanded  on  ^'l*  ['"*'"  ^f "'  Lawrence  are  the  islands  of 
the  north  by  Labrador  and  Hudson  Bay,  on  the  '^Ti  li  i.  i  .''^  near  Quebec,  Anticost, 
east  by  Labrador  and  the  Gulf  of  Saint  Law-  =•"'*_"!«  Nlaedalen  Islands,  situated  m  the  Gulf 
renee.  on  the  south  by  the  Bay  of  aaleurs,  £.^  ^^'?S  ^^"/^""'  ^°  '"'''''  "•"■"•  ^^  P""" 
New  Brunswick,  and  the  States  of  Maine,  New  ^^^ard  island.  _  ,  „  ,  . 
Hampshire,  Vermont,  and  New  York,  and  011  the  .  i-orests.-^Tht  province  of  Quebec  is  wealthy 
"southwest  by  the  River  Ottawa,  Lake  Temis-  ■"  'ofcst  lands  and  the  numberless  rivers  and 
kaming,  and  the  province  of  Ontario.  Its  their  branches  make  the  handling  of  lumber  ex- 
iength  is  nearly  1,000  miles  on  a  due  east  and  femely  easy.  The  territory  on  the  north  side 
west  course,  its  breadth  is  300  miles,  and  its  of  the  Saint  Lawrence  River  is  covered  with 
area  351,873  square  miles.  The  surface  of  the  forests  which  are  to  all  practical  purposes  value- 
country  is  varied  and  very  picturesque,  embrac-  less  owmg  to  tlie  abundance  of  small  growth. 
ing  several  ranges  of  mountains  and  lofty  hills.  Along, the  River  Manicouagan  and  the  Gulf  and 
diversified  by  numerous  rivers,  lakes  and  for-  River  Saint  Lawrence,  the  timber  is  not  only 
esls.  of   good,  quality   but   p'ows   in   great   quantity, 

J/(jiiii;aini.— The  Notre- Danje,  or  Green,  i|icl«ding  even  scattering  pine  of  value.  Ex- 
Mountains,  a  continuation  of  the  Appalachian  tending,  westward  from  the  Manicouagan  to  the 
Range,  extend  along  nearly  the  whole  of  the  eastern  watershed  of  the  Gatineau,  pine  of  th' 
south  side  of  the  Saint  Lawrence  That  chain  best  quality  is  found,  and  lumbering  has  for  a 
runs  more  or  less  far  from  the  river,  and,  after  number  of  :feBr5  been  successfully  carried  on. 
crossing  the  frontier  and  the  State  of  Vermont,  In  the  district  from  wliich  the  Saguenay  and 
joins  the  Alleghanies.  The  Laurentian  Moun-  its  branqhes  draw  their  waters  ia  a  vast  quantity 
tains  skirt  the  northern  bank  of  the  same  river  of  pine,  spruce,  larch,  and  other  woods.  In  the 
and  the  Ottawa,  somewhere  near,  and  some-  district  drained  by  the  Sqint  Maurice  and  its 
where  at  a  distance  of  lo,  15,  or  30  miles  from  tributaries  pine  and  spriKe  are  most  aljundant. 
the  banks,  but  130  miles  west  of  Montreal  cross  In  the  Lower  Ottawa  region,  including  the 
the  Ottawa  and  curve  in  the  direction  of  Kings-  vacant  and  waste  lands  of  the  Crown  on  the 
ton,  whence  they  run  westward  to  the  shores  northern  tributaries  of  the  Lower  Ottawa,  and 
of  Lakes  Superior  and  Huron.  embracing  the  valleys  of  the  rivers  Assumption, 

Riven.  Lakes,  and  Islands. — Quebec  abounds  Dttnord,  PetitQ  Nation,  the  Blanche,  and  du 
in  large  rivers,  bays,  and  lakes.  The  Saint  Law-  Lievre,  in  all  Ti.astS  square  miles,  are  to  be 
reice,  navigable  for  ships,  of  over  5,000  tons  as  found  poplar,  white  and  red  pine,  spruce,  tattla- 
far  as  Montreal,  flows  through  aliriost  the  entire  rack,  and  birch.  In  the  Upper  Ottawa  territory 
length  of  the  province,  receiving,  a  short  distance  is  a  great  pine-growing  district,  but,  while  it  is 
above  Montreal,  the  waters  of  the  Ottawa,  a  more  valuable  than  the  forests  of  rtie  southern 
river  600  miles,  in  length.  That  last  river  is  part  of  the  province,  it  has  not  been  worked  to 
more  abundant  in  water  than  the  Nile  and  the  the  same  extent  as  that  part,  where  the  marvel- 
Rhine,  and  ,has  lacge  tributaries,  .(he  rivers  ous  growth  of  brown  birch,  cedar,  walnut,  maple, 
Gatineau  and  Lievre  (Hare),  which  are  over  and  pine  has  been  a  valuable  source  of  income. 
aoo  miles  long,  and  three  others  extending  over  Scattered  throtiRhotit  the  province  are  to  be 
100  miles  to  the  north.  The  Saint- Maurice,  found  elm,  beech,  ash,  and  cherry  frees.  The 
-which  rises  in  Lake  Oskelaneo  2nd  empties  into  area  of  the  lands  on  which  lumber  of  merchant- 
Ihe  Saint  Lawrence  at  Thre«  Rivers,  is  over  able  value  is  to  he  found  (not  inclnding  that 
400  miles  in  length  and  is  remarkaWe  by  its  covered  by  small  jtrowth)  is  ii6,!;2i  square 
enormous  flow  of  water  and  its  falls.  The  prin-  mile?;,  of  which  it,^  are  covered  with  red  and 
tipal,  named  Shawenegan,  Grand  'Mere,  La  white  pine  and  85,053  with  other  woods. 
Tnque,  Lea  Piles,  are  wonderful  water-powers.  MiMf*.— The  Laurentian  formation,  which  ex- 
Lai^  pulp  mills  and  paper  factories  have  been  tends  through  the  central  portion  of  the  prov- 
irected  at  Grand  'Mere  and  at  Shawenegan,  a  ince,  holds  thick  beds  of  limestone  and  iron  ore, 
(or  years  ago,  and  are  now  the  centre  of  towns  titanic  and  tnaipietic,  phosphate,  plombagine. 
mimberinR  5Pt)o  or  6,000  inhabitants.  The  mica,  and  large  deposits  of  graphite.  Farther 
ri/ers  Batiscan,  Sainte  Anne,  Jacques  Cartier,  west  the  Laurentian  formation  is  succeeded  by, 
nd  Montmorency,  the  last  named  famous  for  its  the  Potsdam  sandstone.  On  this  rests  a  dolo- 
Uls,  also   enter  the   Saint   Lawrence   from   the  mitic  limestone,  and  the  limestone  of  the  Lower 
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Silurian  Age,  known  as  the  Chaz/  and  Trenton 
groups,  are  affording  the  best  building  stone  of 
the  province.  There  are  many  other  minerals 
in  the  province  of  Quebec:  but  a  few  of  them 
only  are  worked  up  (exploitees),  namely,  as- 
bestos, ochre,  chrome,  copper  (near  Sherbrooke), 
lead,  silver,  and  gold  in  Beauce  district.  In 
1901  there  was  a  remarkable  progress  and  in- 
crease manifest  in  the  mining  of  asbestos 
throughout  the  eastern  townships  in  Quebec, 
and  copper  also  assumed  a  more  important  place 
in  the  mining  industry.  The  report  of  the  Bu- 
reau of  Mines  for  1900-1  shows  that  tg3  pros- 
pecting permits  and  12  mining  licenses  were 
issued,  the  greater  portion  of  these  going  to 
operators  of  asbestos  mines,  who  in  that  year 
employed  1,500  to  2,000  men,  and  whose  prod- 
uct was  valued  at  $1,2844^4.  Pig  iron  to  the 
extent  of  14,449  tons  was  extracted  by  the  blast 
furnaces  at  Radnor  and  Drummondville.  The 
total  value  of  the  minerals  extracted  in  the 
province  was  placed  at  $1,727,731.  including, 
with  asbestos  as  its  largest  item,  iron  ore  valued 
at  $30,978-  copper  ore  at  |i26,5oo;  mica  at 
£39,600;  ochre  (calcined)  at  $14,595;  cement  at 
$28,000;  and  granite  at  $i46.ooa  The  mining 
industry  employed  2,792  workmen,  whose  wages 
amounted  to  $865,iia 

Climate.^The  cold  in  Quebec  in  winter  is 
generally  steady ;  the  thermometer  often  regis- 
ters 20  degrees  below  zero,  and  the  snow,  fall- 
ing to  a  great  depth,  lies  on  the  ground  from 
November   until   April.     The   extreme   heat   of 


indicated  ai  90°.  But  it  is  only  exceptional 
that  it  runs  up  to  that  ti^re.  Autumn,  which 
lasts  six  or  eight  weeks,  is  the  finest  season  of 
the  year. 

Agrieulttire. — Vegetation  develops  rapidly; 
there  is  a  rich  and  loamy  soil  in  much  of  the 
country.  In  the  large  valleys  of  the  Saint  Law- 
rence, of  the  Ottawa  River,  of  the  Matapedia, 
of  the  Richelieu,  in  the  whole  region  of  Lake 
Saint  John,  and  in  the  eastern  townships  of  the 
province,  farming  is  the  chief  industry.  The 
principal  crops  are  wheat,  barley,  oats,  rye,  peas, 
buckwheat,  potatoes,  clover,  hay,  and  com.  The 
lands  lying  in  the  vicinity  of  the  State  of  Ver- 
mont are  given  to  stock  raising  to  a  greater  eX' 
tent  than  to  farming,  and  dairying  has  become 
an  important  branch  of  the  trade  of  that  dis- 
trict. In  1911  there  were  1.672  cheese  factories, 
643  butter  factories,  and  691  factories  of  cheese 
and  butter  —  the  products  of  which  having  a 
total  value  of  $25,000,000.  In  the  stock- raising 
districts  horse  and  cattle  breeding  has  assumed 
the  most  important  position,  while  sheep  and 
swine  are  also  raised  to  a  great  extent.  Quebec 
has  3,084.300  live  slock,  viz.,  371400  horses, 
872,800  milch  cows,  609,200  other  cattle,  533,400 
sheep,  697,500  swine,  The  annual  value  of  field 
crops  is  ^5,000,000  to  $100,000,000;  of  dairy 
products,  $25,000,000.  Oats,  in  1910,  yielded 
48,927,000  bushels,  valued  at  $21,187,000;  pota- 


Am.  Total  yidd.        Total 

Product  in  acrb  buihelfl  value 

Tomipi 3i,3ofi  10,159,000     tj.ss6.0CMi 

Hay  and  fodda 3,090.800  5,saa,000     51,114,000 

Fodder  03ni je.133  3S7,ooo       1,703,000 

PUheries. — The  total  annual  yield  and  value 
of  the  iisheries  of  the  province  is  about  $2,000,- 
000 ;  vessels  engaged,  800 ;  manned  by  6,000 
men.  The  number  of  vessels  engaged  in  the 
fisheries  in  1901  was  786,  having  a  tonnage 
of  2^.605,  and  manned  by  6,314  men. 

Trade  and  Commerce.— The  annual  value  of 
the  imports  emered  for  home  consumption  by 
the  province  is  about  $100,000,000  and  the  value 
of  the  exports  from  the  province  about  $liOi- 
000,000.  Quebec  has  more  than  400  bank 
branches,  and  a  clearing  house  at  Montreal  with 
transactions  in  ion  of  $2,306,783,375-  Quebec 
has  4,905  manufacturing  establishments,  with 
capital  ol  $255,000,000,  119,000  employees  and 
annual  products  worth  $320,000,000.  The 
value  of  Quebec's  mineral  production  in  igio 
was  $7323,281,  The  annual  receipts  of  the 
province  are  about  $7,000,000.  There  are  pub- 
lished in  Quebec  15  daily  newspapers  and  180 
periodicals  of  other  descriptions. 

Education. — Educational  matters  in  the  prov- 
ince of  Quebec  are  under  the  control  of  a  super- 
intendent of  public  instruction  assisted  b^  a 
council  consisting  of  35  members,  and  divided 
into  committees  for  the  management  of  Roman 
Catholic  and  Protestant  schools,  respectively. 
Compulsory  school  age  is  from  s  to  16  years. 
The  schools  are  maintained  partly  by  local 
taxation  and  partly  by  government  grants,  and 
are  individually  controlled  by  local  boards. 
There  arc  in  the  province  5,663  elementary 
schools,  661  model  schools.  In  the  elementary 
schools  there  are  more  than  187,000  Catholic 
pupils  and  31,000  Protestant  pupils.  The  total 
number  of  schools,  universities  and  colleges  in 
the  province  is  given  at  6.760;  teachers,  8,586; 
pupils,  508,563.  Chief  among  the  higher  insti- 
tutions of  learning  are  Laval  University  at 
Quebec,  and  Mc Gill  University  and  the  Presby- 
College  at  Montreal. 


in  value  and  v 


s  follows; 


A«a.  ToUl  yield.         Total 
Product                 in  acna  buibdi  valua 

Spring  iriieat 09.400  i.Kit.ooo  11,187.001 

Cnta 1.649.600  48.917.000  31,636.001 

BucVwheaC 60,456  l,Ssi,DOO  1.129,001 

Miud  graim iji.joo  j.soB.ooo  1,133.001 


_     _   _      _ _  Act 

of  1867  is  a  federal  union  having  a  general  or 
central  government  controlling  matters  essential 
to  the  general  development,  the  permanency, 
and  the  union  of  the  whole  Dominion,  and  a 
number  of  provincial  organizations,  each  gov- 
erned by  a  lieutenant-governor,  nominated  and 
removable  by  the  government  of  the  Dominion, 
and  advised  by  a  council  responsible  to  the 
people's  representatives,  and  with  a  legislature 
composed  in  Quebeo  of  two  houses — a  council 
appointed  by  the  Crown,  and  an  elective  awem- 
bly.  The  Parliament  of  Canada  consists  of  a 
Senate  and  a  House  of  Commons.  The  Senate, 
as  at  present  constituted,  has  8i  members,  24  of 
whom  are  from  Quebec  The  House  of  Com- 
mons consists  at  present  of  313  members,  the 
basis  of  representation,  fixed  under  the  provi- 
sions of  the  Act  of  Confederation,  being  that 
the  province  of  Quebec  is  always  to  have  65 
representatives,  and  each  of  the  other  provinces 
such  a  number  as  will  give  the  same  propor- 
if  representatives  to  its  population  as  tbe 


ned  by  a  decennial  c 
province   of   Quebec   the   qualifications   for   the 
electoral  franchise  arc  ownership  or  occnpan^ 
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of  real  property;  position  as  teachers  or  clergy- 
men after  live  months'  domicile  in  electoral  dis- 
trict ;  income  or  personal  property  of  specified 
amouDt  —  real,  or  real  and  personal,  valued  at 
$300,  Jaoa  and  $100  (fishermen).  Income, 
rentiers,  $100 ;  others,  $300.  Absentees  in  the 
United  States  may  vote  if  they  have  returned 
with  their  families  and  have  resided  in  an  elec- 
toral district  one  mondi  before  election.  Vot- 
ing in  elections  is  by  ballot.  No  property  qual- 
ification is  demanded  from  a  member  of  the 
Commons,  nor  is  he  limited  to  a  residence  in 
the  district  for  which  he  is  elected. 

Municipol  Inslilulions. — The  municipal  or- 
ganization of  the  province  comprises  townships, 
counties,  being  rural  districts  of  no  detinite 
area,  parishes,  villages  with  a  population  of  over 
^  families,  towns,  and  cities  erected  by  legisla- 
tive authority.  No  definite  figure  of  population 
is  requested.  The  townships,  parishes,  towns, 
and  villages  are  administered  by  a  mayor  and 
councilors;  the  cities  by  a  mayor,  councilors, 
and  aldermen. 

Judiciary. — The  judiciary  of  the  province 
consists  of  appeal  (King's  Bench),  superior, 
circuit,  and  district  courts.  The  superior  court 
and  King's  Bench  judges  are  appomted  by  the 

fovernor- general  in  counciL  Appeal  can  be  had 
rom  superior  courts  to  King's  Bench,  and  from 
King's  Bench  to  the  supreme  court  of  Canada, 
presided  over  by  a  chief  justice  and  five  associ- 
ate judges.  Final  appeal,  except  in  criminal 
cases,  lies,  by  leave,  to  the  judicial  committee 
of  the  privy  council  of  England.  Police  magis- 
trates and  justices  of  the  peace,  appointed  by 
the  provincial  government,  also  have  their  place 
in  the  administration  of  justice. 

Crown  Lands. — The  crown  lands  of  the  prov- 
ince not  yet  settled  form  an  area  of  nearly 
200,000,000  acres,  of  which  about  6.625,000  acres 
have  been  Eurveyed,  and  are  controlled  by  the 
government  and  administered  by  the  minister  of 
crown  lands.  They  are  sold  at  from  20  to  60 
cents  an  acre,  and  the  purchaser  is  required  to 
take  possession  of  the  land  within  six  months 
of  the  dale  of  the  sale,  to  oi^cupy  it  during  two 
years,  and  to  fulfil  various  other  obligations 
stipulated  in  the  deed  of  sale, 

Population. — The  population  of  the  province 
in  igii  was  3,000,68;.  Roman  Catholics  com- 
prised the  greater  part  of  the  population,  which 
IS  8a  per  cent  French  and  20  per  cent  English 
speaking.  Of  the  French  speaking  wage'Camers, 
36  per  cent  are  engaged  in  agriculture  and  34 
per  cent  in  manufacturing  and  mechanical  in- 
dustries. The  numerous  cnurches,  colleges,  and 
convents  of  the  province  attest  at  every  turn  the 
wealth  and  power  of  the  Church,  and  the 
tourist  finds  the  whole  land  practically  parceled 
out  among  its  faithful,  as  far  as  concerns  the 
nomenclature  of  the  settlements  and  villages. 

Twenty  miles  east  of  the  city  of  Quebec,  on 
the  banks  of  the  Saint  Lawrence,  is  the  church 
of  Saints  Anne  de  Beaupre,  more  particularly 
known  as  La  Bonne  Sainte  Anne,  who  for  two 
centuries  has  won  fame  in  Canada  for  miracu- 
lous cures.  This  historic  place  rests  on  a  little 
plateau  under  the  shelter  of  a  lofty  mountain 
of  the  Laurentides,  and  consists  of  a  strai^gling 
street  of  wooden  houses,  with  steep  roofs  and 
projecting  eaves.  Here  one  will  see.  on  the 
fete  of  Sainte  Anne  and  at  other  fixed  times. 
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gray  Stone  church  attests  the  faith  of  the  thou- 
sands who  in  past  years  have  offered  their  sup- 
plications at  the  shrine  of  La  Bonne  Sainte 
Anne.  Piles  of  crutches  are  deposited  in  every 
available  corner,  as  so  many  votive  offerings 
from  the  countless  cripples  who  have  been  cured, 
or  reheved.  The  relic  through  which  all  the 
cures  are  said  to  be  eSected  consists  of  a  part 
of  the  finger-bone  of  Sainte  Anne,  which  was 
sent  in  166S  by  the  Chapter  of  Carcassone  to 
Monseigneur  de -Laval. 

The  Country  Life. — The  situation  of  many  of 
the  villages  of  Quebec  is  exceedingly  picturesque 
when  they  nestle  in  some  nook  by  tlie  side  of 
river  or  bay,  or  overlook  from  some  hill  a  noble 
panorama  of  land  and  water.  Ihe  spire  of  the 
stone  church  rises  generally  from  the  midst  of 
the  houses,  always  mailing  the  most  conspicuous 
object  in  the  surrounding  landscape.  The 
houses  are,  for  the  most  part,  built  of  wood. 
The  roofs  are  often  curved,  with  projecting 
eaves,  which  afford  a  sort  of  veranda,  under 
which  the  family  sit  in  summer  evenings.  Some 
of  the  more  pretentious  structures,  especially 
the  inns,  have  balconies  running  across  the 
upper  story.  Many  of  the  barns  and  outhouses 
have  thatched  roofs,  which  are  never  seen  in 
any  other  part  of  Canada.  The  interiors  are 
very  plainly  furnished,  in  many  cases  with 
chairs  and  tables  of  native  manufacture.  A 
high  iron  stove  is  the  most  important  feature 
of  every  dwelling  in  a  country  where  the  cold 
of  winter  is  so  extreme.  Whitewash  is  freely 
used  inside  and  outside,  and  there  Is,  on  the 
whole,  an  air  of  cleanliness  and  comfort  in  the 
humblest  cottage.  No  class  of  the  population 
of  Canada  is  more  orderly  or  less  disposed  lo 
crime.  Early  marriages  have  always  been  en- 
couraged by  the  priests,  and  large  families  are 
the  rule  in  the  villages.  The  temperate  habits 
of  the  people  make  them  valuable  employees  in 
mills  and  manufactories  of  all  kinds,  and  until 
a  recent  period  there  was  a  steady  exodus  from 
the  province  to  the  manufacturing  towns  of  New 
Ejigland.  A  large  proportion  of  the  men  em- 
ployed in  the  lumbering  industry  of  Canada  is 
also  drawn  from  the  province  of  Quebec.  In 
commercial  and  financial  enterprises,  however, 
the  French  Canadians  cannot  compete  with  their 
fellow  citizens  of  llritish  origin,  who  practically 
control  the  great  commercial  undertakings  and 
banking  institutions  of  Quebec,  especially  in 
Montreal.  But  they  are  remarkably  progressing 
in  that  line.  Nor,  as  a  rule,  could  they  compare 
formerly  with  the  English  population  as  agricul- 
turists. But  they  have  largely  improved  their 
methods  of  farming,  and  they  have  established 
in  every  parish  butter  and  cheese  factories. 
The  French  population  also  had  less  enterprise 
and  less  disposition  to  innovations.  But  they  do 
adopt  new  machines  and  improved  agricultural 
implements  like  the  people  of  the  other  prov- 
inces of  Canada. 

Literature. —  In  times  past  there  was  no  na- 
tive hterature,  and  little  general  culture,  except 
in  small  select  circles  at  Quebec  and  at  Mon- 
treal; but  during  the  past  half-century,  with  the 
increase  of  population,  the  eslablishmcnt  of  col- 
leges and  universities,  the  dissemination  through- 
out of  classical  education,  and  the  development 
of  self-government,  the  French  Canadians  have 
created  for  themselves  a  literature  which  shows 
that  they  inherit  much  of  the  spirituality  and 
brilliancy    of    their    race.     The    histories    and 
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poems  have  attracted  much  attention  in  France,  province,  and  in  1841,  after  a  long  and  stormj 
and  some  of  their  literary  works  have  been  agitation,  a  reunion  of  tlie  provinces  was  ef- 
awarded  prizes  by  the  French  Academy.  In  fected  under  the  name  of  the  Province  of  Can- 
history  mention  should  be  made  of  the  names  ada,  and  with  it  the  establiEhment  of  responsible 
Garoeait,  Ferland,  Snltc,  Tasse,  Turcotte,  Dionne,  KovemmeiiL  The  legislature  consisted  of  a 
Casgrain,  Gosselin,  Lc  Moine.  Gagnon,  Myrand,  council  and  assembly,  each  province  being  repre- 
etc:;  in  poetry,  Cremazie,  Chauveau,  Frechette,  sentod  in  the  assembly  by  42  members,  84  in  all, 
Poisson,  Lemay,  Chapman,  and  many  others;  in  elected  by  the  people;  and  the  council  tmmbered 
science.  Hamel,  Laflamme,  De  Fovitle,  etc.  In  20  members,  appomted  by  the  Crown.  This  ar- 
art  some  progress  has  been  made,  and  yonng  rangement  lasted  until  1867,  when  it  gave  way 
men  go  to  the  Paris  schools  from  time  to  time,  to  a  union  of  the  provinces  of  British  North 
The  only  sculptor  of  original  merit  that  Canada  America.  The  way  for  confederation  was 
tws  yet  produced  is  Hebert,  a  native  of  Quebec,  cleared  by  a  convention  of  representatives  of 
whose  statues  of  eminent  Canadians  stand  in  all  the  provinces,  held  in  Quebec,  in  October 
several  places.  Science  has  not  made  as  much  1864,  which  unanimously  adopted  a  set  of  reso- 
progress  as  belles-lettres  and  history,  though  luttons  embodying  the  conditions  on  which  the 
Laval  University  has  among  its  professors  men  provinces,  through  their  delegates,  agreed  to  a 
who  have  done  creditable  work  in  ntathematics,  federal  union.  These  resolutions  were  duly 
geology,  chemistry,  and  physics.  In  romance,  laid  before  the  various  legislatures  and  adopted 
however,  little  has  been  done,  except  by  Mar-  in  the  shape  of  addresses  to  the  Queen,  whose 
mette,  Lemay,  and  a  few  others.  sanction  was  necessary  to  embody  the  wishes  of 

History. — Jacques  Carlier  discovered  and  ex-  the   provinces   in  an   imperial   statute;    and  in 

plored  the   Saint  Lawrence   in   15.15,  but  it  was  February   1867   the   British   North  America  Act 

not     until     1608     that     Samuel     de     Champlain  was   passed  by   Parliament.     On   i   July   of  the 

founded   the  present   city  of  Quebec,  which,   at  same  year  the  union  of  the  provinces   of  Can- 

the  end   of   13  years,   had  a  population   of  only  ada.  Nova  Scotia,  and  New  Brunswick  was  pro- 

60  persons.    The  Recollels  were  the  first  mis-  claimed   under  the  name  of  the   Dominion  of 

sioiiaries.     The   Jesuits   came   to   the   settlement  Canada,  the  names  of  Upper  and  Lower  Canada 

in  1634,  and  thereafter  played  a  leading  part  in  being  changed  at  the  same  time  to  Ontario  and 

its  history.    Montreal  was  founded  in  1642  by  Quebec. 

Maisonneuve;   but   for  many  years  as   an  agri-  Consult:     Parkman,     'France    and    England 

cultural  or  commercial  settlement  New  France,  i"    North    America';    Kingsford,    <Hisloij   of 

as   it   was   called,   remained   a   failure,   its   only  Canada'  ;    Smith,    'Canada    and    the    Canadian 

trade  being  the  fur  trade.     A  change  came  under  Question'  ;  Garneau,   'History  of  Canada' ;  and 

Louis  XIV.,  when  a  systematic  effort  began  to  Turcotle,,'Le  Canada  sous  I'Union.' 

make  the  colony  the  starting  point  of  a  French  A.  B.  Routhiw, 

and  Catholic  empire  which  should  embrace  the  Chief  Jiulicc  Superior  Court  for   the  Proving 

whole    of    the    continent.     The    result    of    this  of  Quebec. 

policy   was   a  century-long  contest   between   the  Qtiebec,   founded   by   Samuel   Champlain    in 

two  races,  which  began  m  1689  with  the  second  1608,  is  the  seat  of  the  Provincial  Government, 

advent  of  Count  de   Frontenac  as   governor  of  Ii    is    situated    on    the   northeastern    end   of    a 

New  France,  and  ended  in  1759  with  the  capture  narrow  promontory,  which   is  bounded   to  the 

of  Quebec  by  a  British  army  under  Wolfe.    The  southward  by  the  River  Saint  Lawrence  and  ta 

capitulation  of  Montreal  in  1760  completed  the  the  northward  by  the  valley  of  the  St  Charles. 

English  conquest  of  Canada,  which,  with  all  its  The  cltfTs  on  the  St.  Lawrence  side  run  up  the 

dependencies,   was   in    1763    formally  ceded   to  river  for  many  miles,  and  average  between  aoo 

the  British  crown.  and  300  feet  in  height.    The  earliest   buildings 

The  policy  of  the  conquerors  toward  New  were  constructed  along  the  narrow  shore  at  the 
France  was,  from  the  appointment  of  Gen.  Mur-  foot  of  Cape  Diamond,  and  gradually  extended 
ray,  a  liberal  one,  and  in  1774  took  definite  form  lo  what  is  now  the  Lower  Town.  In  the  course 
in  what  was  known  as  the  Quebec  Act,  by  of  time  Champlain  transferred  his  residence  to 
which  the  British  Parliament  assured  the  French  the  summit  of  the  rock,  and  soon  other  buildings 
Canadians  the  free  exercise  of  their  religion,  the  arose  which  marked  the  beginnings  of  the  Upper 
enjoyment  of  their  civil  rights,  and  the  protec-  Town.  In  a  few  places  in  the  Lower  Town  a 
tion  of  their  own  civil  laws  and  customs.  The  part  of  the  river  bed  has  been  reclaimed,  par- 
act  al,<o  annexed  larger  territories  to  the  prov-  ticularly  near  the  old  palace  of  the  Intenijants; 
ince  of  Quebec,  and  provided  for  a  governing  but  with  these  exceptions  the  streets  follow  the 
coiuicil  partly  composed  of  Catholics,  and  for  original  plan.  Windingroads,  cutout  of  the  rock, 
the  administration  of  the  criminal  laws  as  in  and  fiirfits  of  steps,  lead  from  the  Lower  to  the 
use  in  England.  There  was,  however,  constant  Upper  Town,  the  streets  of  which  bear  the  names 
strife  between  the  conquering  and  the  conquered  originally  given  to  tliem.  Quebec  claims  the 
race,  The  object  of  which  was  lo  amalgamate  the  distinction  of  being  the  one  walled  city  of  the 
two  r?ccs,  and  to  put  an  end  to  it  Parliament  in  north,  and  although  the  march  of  progress  has 

Sgl  divided  Canada  into  two  provitite?  —  Lower  introduced  many  innovations,  it  has  been  power- 
mada,  or  Quebec,  for  the  French,  and  Upper  less  to  destroy  the  impress  of  the  founder.  At 
Canada  {now  Ontario)  for  the  British,  many  the  lime  of  the  death  of  aiamplain,  in  16,15,  tli* 
of  whom  had  fled  thence  from  the  United  Slates  entire  population  of  Quebec  was  only  80  per- 
at  the  close  of  the  Revolutionary  War.  Each  sons.  But  shortly  after,  as  a  result  of  the  cir- 
province  was  to  have,  bcr.ides  tlie  governor  who  eolation  of  the  "Relations*  of  the  Jesuits  in 
represented  the  Crown,  a  legislative  council  nom-  the  mother  country,  an  effort  was  made  to  col- 
mated  by  the  Crown,  and  an  assembly  elected  oni^e  New  France.  The  first  fruits  of  this 
by  the  people  for  four  years.  Bui  the  two  movement  were  the  establishment  of  the  Ursu- 
races  were  not  separated  by  the  division  of  the  line    Convent    and    the    Hotel    Dieti,    in    163* 
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■      QUEBEC 

These  two  institutions,  which  have  ever  since  oration  of  the  peace  concluded  with  the  Iro- 

excrcised  a  beneficent  influence,  were  founded  quois.    It  was  opened  in  1650.    The  pillars  of 

Iqf  the  zeal  of  two  noble  women,  Madame  de  la  the  present  church  date  from  1647,  the  Towers 

PcIcHe,  and  Madame  d'AiguiliMi,  whose  names  from  1684,  and  the  remainder  of  the  building 

are  consecrated   in   the  pages  of  Canadian  his-  from    1745.     The    paintings    in    the    Cathedral, 

tory.    The   Ursuline   Ctmifent  has  continued  to  brought   from    France,   are    very   valuable,    and 

be  the  centre  of  education  for  the  girls  of  Que-  there   are   many   costly   vestments   of   an   early 

bee,  both  French  and  English.     In  this  institu-  date.     Notre  Darae  des  Victoires,  in  the  Lower 

tion,  the  Old  World  and  the  New  run  aide  ^  Town,  was  commenced  in  168S  under  the  name 

side.    The  rule  of  the  order  is  the  same  as  in  of    Notre    Dame    de    la   Victoire.     After    Phips 

1639.    In  the  nave  of  the  convent  chapel  repose  besieged  Quebec  in   1690,  a  pilgrimage  to  the 

the  remains  of  Che  Marquis  de  Montcalm;  and  church  was  organized,  and  in   1711,  on  the  de- 

in   the   Chapel   of   the   Saints,   thruugh   all   the  struction  of  Walker's  fleet  off  Egg  Island,  the 

startling  changes   of   two  centuries,   the   Votive  name  of  Notre  Dame  de  la  Victoire  was  changed 

Lamp,  first  trimmed  by  Marie  Repentigny  In  to  Notre  Dame  des  Victoires.    During  the  siege 

ihe   days   of   the   French    reg^ime,    is    still   kept  of   Quebec   in    1759,   only   the   walls    were   left 

steadfastly  burning.    The  Seminary  of  Quet>ec,  standing.    Of  the  modem  Catholic  churches  the 

founded  in  1668,  is  another  institution  in  which  Franciscan's  is  the  most  beautiful.    It  was  built 

the  customs  of  the  Old  World  are  preserved,  for  the  perpetual  adoration  of  the  Blessed  Sac- 

From   the   seminary   sprang   the   famous    Laval  rament. 

University,  the  chief  seat  of  learning  in  the  After  the  Treaty  of  Paris  in  1763,  English 
province  for  the  French  population.  services  were  held  by  the  Protestants  in  the 
From  the  earliest  times  Quebec  has  been  Church  of  the  Recollets.  The  drum  was  beaten 
fortified.  In  1535,  Jacques  Cartier  built  a  rude  at  half  past  ten  for  the  Mass  of  the  Recollets, 
fort  at  the  mouth  of  the  river  Lairet,  and  in  at  the  conclusion  of  which  the  fathers  tolled 
1608  the  'Habitation*  constructed  near  the  site  the  bell  for  the  English  service.  The  English 
of  the  present  Champlain  Market,  was  mounted  Cathedral,  situated  on  the  site  of  the  Recollet 
with  cannon  to  protect  the  inhabitants  gainst  Church,  was  commenced  in  1804.  The  paint- 
the  incursions  of  the  Indians.  Twenty  years  ings  in  the  Archbishop's  Palace,  and  in  the 
after  a  fort  was  erected  on  the  crest  of  the  Ursuline  Convent  and  Laval  University,  are 
rock,  which  served  as  a  residence  for  the  in-  amongst  the  most  valuable  in  Canada.  In  the 
vadcr  Kertk  until  1632.  Frontenac  put  into  Governor's  Garden  is  a  monument  which  always 
execution  the  first  scheme  for  enclosing  the  appeals  to  strangers.  It  is  a  plain  granite  cot- 
town  with  a  wall,  but  like  all  the  French  works  umn.  On  one  side  it  bears  the  name  of 
of  defense,  the  profit  of  the  contractor  was  of  Wolfe,  and  on  the  other  the  name  of  Mont- 
more  importance  than  the  solidity  of  the  work-  calm,"  and  on  the  base  this  simple  inscription: 
manship.  In  1730,  a.  new  scheme  was  under- 
taken. Large  sums  of  money  were  expended  Morttm  virtai  comuineB 
from  year  to  year,  but  when  Wolfe  came  before  Monumcnium  '  P^tcriiw 
Quebec  in  1759,  the  foot  of  rotten  walls  could  Dedit. 
be  seen  500  yards  off.    After  the  battle  of  the 

Plains,  temporary  works  were  constructed  in  It  is  [he  only  instance  on  this  continent  of  a 
front  of  the  old  walls.  In  1783  a  temporal?  common  monument  to  the  \-ictor  and  the  van- 
citadel  was  commenced  beyond  the  line  of  forti-  quiriied.  Near  the  jail  is  the  monument  to 
fication,  and  the  remains  of  these  wotIcb,  still  Wolfe,  with  its  inscription  "Here  Died  Wolfe 
visible,  are  erroneously  referred  lo  in  k>cal  Victorioos,*  and  a  little  farther  on,  along  the 
guide  books  and  maps,  as  of  French  Origin.  In  Ste.  F07  Road,  is  the  column  to  the  memory  of 
1&23  the  British  Government  undertook  a  com-  the  French  who  fell  in  their  endeavor  to  retake 
pr«hensive  scheme  of  defense,  the  main  parts  Quebec  in  1760.  The  name  of  the  English 
of  which  are  in  excellent  repair  to-day.  The  general,  Murray,  is  also  prominent  on  this  coi- 
pieturesque  old  gates  have  been  demolbhed,  and  umn.  These  monmnents  of  stone  are  more 
in  two  instances,  arches  in  keeping  with  the  eloquent  than  words  of  the  harmony  existing 
walls,  have  replaced  them,  and  the  Martello  between  two  races,  mingling  with  each  other. 
Towers,  overlooking  the  Plains  of  Abraham,  and  still  preserving  their  own  laws,  their  Ian- 
stand  as  originally  built.  The  Fortress  of  Que-  guage  and  their  religion.  In  the  Upper  and 
bee  comprises  the  citadel  on  Cape  Diamond,  Lower  Town  markets  may  be  witnessed  scenes 
where  the  governor  general's  quarters  are  sit-  typical  of  French  Canadian  habitant  life,  and 
uated,  the  town  lines,  and  the  forts  on  Levis  even  in  the  streets  through  which  the  electric 
Heights.  The  citadel  is  garrisoned  by  the  Royal  cars  run  we  may  trace,  at  all  times,  the  features 
Canadian  Artillery.  of  the  French  rdgimc.  The  boys  of  the  Semi- 
Quebec  has  nme  parish  churches  belonging  nary  still  wear  the  long  blue  coat  piped  with 
to  5ie  Catholics,  tour  others  in  the  charge  of  white,  with  green  sashes,  as  they  did  200  years 
chaplains,  and  thirteen  chapels  attached  to  re-  ago.  The  nuns  passing  to  and  fro  In  their  pre- 
ligious  communities,  open  to  the  public.  The  scribed  costumes ;  the  priests  in  their  cassocks, 
Church  of  England  is  represented  by  the  Eng-  the  habitants  in  their  .old-fashioned  vehicles 
lish  Cathedral,  and  six  churches,  while  the  or  rude  sleighs,  look  out  of  place  in  the  aoth 
Methodists,  the  Presbyterians,  and  the  Baptists,  century;  and  yet  the  people  of  Quebec  would 
have  each  separate  places  of  worship.  The  not  welcome  any  change.  The  city,  however, 
first  parish  church  was  erected  in  1633  under  keeps  pace  with  the  times  in  other  respects. 
the  name  of  Notre  Dame  de  la  Recouvrance;  The  streets  are  well  paved,  well  lighted,  always 
hut  it  was  destroyed  in  1640.  In  1647  the  clean.  All  the  waste  places  possible  are  con- 
French  Cathedral  was  commenced  under  the  verted  into  small  gardens,  and  there  is  an  ex- 
name  of  Notre  Dame  dn  la  Paix,  in  comment-  cellent  civic  administration.    The  hotel  accoui' 
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niodation,  especially  Etnce  the  conslructicm  of  the  French-speaking  mhabitanU  having  been  founi] 
Chateau  Frontcnac,  is  the  best  in  Canada.  The  impracticable ;  it  admitted  also  to  a  partial  fran- 
Parliament  buildings  and  grounds,  the  city-  ciiise  the  Soman  Catholic  population,  guarantee- 
hall,  the  court-house  and  otlier  public  build-  ing  them  freedoal  of  public  worship,  confirming 
ings,  are  belter  tlian  in  the  larger  cities  of  them  in  the  possession  of  their  ancient  churches 
Canada,  and  yet  there  is  still  so  much  which  and  revenues,  but  withholding  from  them  reprc- 
belongs  to  a  by-gone  age.  According  to  the  sentative  institutions,  authority  over  this  ^-ast 
census  of  ipoi,  the  population  of  Quebec  is  territory  being  vested  in  a  txinncil  appointed  by 
66,840,  a  very  large  proportion  of  which  is  the  executive  power  of  Great  Britain. 
composed  of  French.  The  Act,  which  had  for  its  main  motives  the 
Most  of  the  English  reside  In  Ihe  Upper  welfare  of  the  French  Canadians  and  the  secur- 
Town,  although  there  is  no  marked  division,  ity  and  unhampered  prc^ess  of  the  colonies  and 
The  Grande  Alice  is  the  principal  thorough-  of  colonial  tmde,  was  viewed  with  indifference 
fare,  and  contains  many  fine  dwellings.  At  by  the  Canadiais,  was  unpopular  in  England, 
one  time  the  lumber  trade  flourished,  and  as  groused  tbo  indignation  of  the  older  American 
large  fortunes  were  amassed  the  wealthy  tner'  colonies,  uid  had  considerable  influence  In  di- 
chants  and  traders  built  country  seats  along  the  retting  the  early  course  of  the  Revolution.  To 
Sillery  Road ;  but  they  are  now  mostly  deserted,  it  the  Declaration  of  Independence  refers  as 
Ship    building   was   also   a   great    industry    for  follows: 

many   years,    as    very   large   vessels   were   faujlt  "Abolishing  the  free  system  of  English  laws 

there,   but  nothing  now   remains.     The   leather  in  a  neighboirng  province,  establishing  therein  an 

ind   shoe  trade  still   give  employment  to   thou-  arbitrary  government,  and  enlarging  its  bound- 


sands.    The  commercial  and  financial  institutions  aries  eo  aa  to  render  it  at  once  an  example  and 

are  controlled  to  a  large  extent  by  the  Eng-  fit  instnmiem  for  iniroducitig  the  same  absolute 

lish.     The  Lower  Town  is  principally  devoted  rule  in  these  colonies.*    For  opposing  views  on 

to  business,  and  the  suburbs  of  Saint  Roch  and  the  mearanev  oonnitt:    Coffin,  'The  Quebec  .^ct 

Saint   Sauveur  to   manufacture  and  the   dwell-  and    the    American    Revolution'     In    The    Yale 

ings  of  the   working  classes.     The   small   arms  Rfvitvi   (1895);  and  Bancroft,   'History  of  the 

and  the  ammunition  for  the  militia   are  mano-  United  States,'  Vol.  IV.,  chap.  v.  (1884). 
factured    in    Quebec.    The   port  of   Quebec   is  Quebec,  Battle  of.     See  Colonial  Ware  in 

always  active  in  season,  but  Montreal  has  ab-  Ambuca. 

sorbed    a    great   deal   of   tife   commerce.      The  Quebracho,  kl^-brii'chS,  the  name  given  to 

bridge   which    is   being   built   across    tiie   Saint  Wverel  trees  of  different  genera,  but  with  similar 

Lawrence  will  bring  the  grain  frotu  all  quarter?  qualities,  indigenous  to  South  America,  valuable 

to  Quebec,  and  its  future  commercial  liio  may  alike  for  their  wood   and  their  bark.     The  red 

assume  large  proportions.    As  the  seat  of  gov-  quebracho  {Ltiifopttrygium  toreniii,  family  Ana- 

ernment,    it    will    always    retain    a    prominent  eardiacete).  isvery  hard,  but  splits  easily.    The 

place,   and   in   iti   immediate   vicinity   there   arc  bark  and  wood  are  used  in  tanning.     The  white 

so  many  places   of  picturesque  and  historic  in-  quebracho    (Aj/ridaipfrma   guebracho)    is   nsed 

terest:    Wolfe's  Co\e;  the  place  where  the  gal-  for  wood-engraving.     Its  bark  contains  an  alka- 

lant   Montgomery   fell   in   1775;  the  Heights  of  loid    (quebrachln)    and    is   used    therapeutically 

Levis;  the  Island  of  Orleans ;  the  Village  of  as  a  remedy  for  asthma,  being  employed  as  a 

Beauporl,    with    Montcalm's   headquarters;    In-  decoction  and  a  tincture.    Its  action  is  to  lower 

dian   Lorette;  the  Falls  of  Montmorency,  with  the  action  of  the  heart  without  harmful  result, 
Wolfe's  House ;  the  Shrine  of  Sie.  Anne,  and         Qaarinu,  ka'chwa.     See  Quichua. 
the  numerous  places  which  may  be  reached  fay  Qttedah,   kft'da,   or   Redah,    Malay    Penin- 

the  C.  P.  R,  the  G.  T.  R.,  the  Intercolonial  aula,  on  the  west  cOast  of  the  peninsula,  but  be- 

Ry.,  the  Great  Northern,  the  Quebec  and  Lake  longii^  to   Siam.     It  is   bounded  on   the   sonth 

Saint  _John,  and  the  boats  of  the  Richelieu  and  by  die  British  province  of  Wellesley  and  the 

Ontario    Navigation     Co.      But    the    perpetual  province   of   Petak.    Area,   3,600   square   mites, 

charm   of  Quebec,  apart  from  its   magniGcent  Pop.  about  33,500. 

situation,  lies  in  the  (act  that  it  is  the  cradle  Queen,  the  wife  of  3  king,  or  the  female 
of  New  France ;  that  npon  its  lofty  rock  a  drama  sovereign  of  a  kingdom.  In  Britain  she  is  either 
was  fought  which  decided  the  fate  of  a  conti-  merely  a  queen-consort,  the  king's  wife,  and  his 
nent ;  that  from  its  institutions,  scarcely  altered  subject,  not  his  equal,  on  an  equal  footing,  save 
by  the  flight  of  three  centuries,  men  went  forth  as  provided  by  law,  with  the  rest  of  his  sub- 
to  rescue  for  civilization  an  untamed  wilderness,  jects;  or  she  is  a  queen-regent,  regnant,  or 
and  paved  the  way  for  the  great  RepuUic  of  the  sovereign,  holding  the  crown  in  her  own  right. 
United  States.  as  did  Elizabeth  or  Victoria.  The  queen-dow- 
A  G  Douotnr  oger,  widow  of  the  king,  retains  most  of  the 

Author  of  'Quebec  Vnder  Two  Flags*  l^"^^^'^  pertaining  to  a  queen-consort.    It  is 

'      "  *  high  treason  to  compass  or  imagine  the  death 

Quebec   Act,  the   administrative   measure  of  a  queen-consort,  or  to  violate  her  person; 

passed  by  the  British  Parliamentin  1774,  for  the  and   it  the  consort  is  consenting,  she  is   equally 

purpose  of  adding  the  regions  extending  to  the  guilty.     Under     the     constitution     of     Prussia, 

Ohio  and  Mississippi  over  which  the  French  had  Sweden,    Belgium,    and   other    European  coun- 

exercised  authority,  to  the  province  of  Quebec,  tries  a  woman  cannot  be  queen-regent. 
whk:h  had  been  limited  by  the  Proclamation  of         Queen    Adelaide    Archipelago,    belon^ng 

1763  to  an  area  of  about   T0o,00o  square  miles  to  Chile,  at  the  west  entrance  to  the   Strait  0! 

along  the  central  Saint  Lawrence.    The  Act  es-  Magellan ;    separated    from    the    mainland    by 

tablished  also  the  body  of  the  French  customary  Smyth   Channel.     The   islands   are   mountainous 

Jaw  as  the  fiermanent  civil  code  of  the  region,  and  present  rugged  faces  to  the  sea.     The  sum- 

the  introduction  of  English  civil  law  among  the  mils  of  some  are  snow-capped  during  the  years 
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QUEE»4  AKNE  STYLE  — QUBSfH^  COLI^OES 

bnt  tbe  vegetation  at  the  base  is  varied  and,  for  a  ii|e  soil.    It  is  the  seat  of  the  Netherlands  poweC 

short  season  luxuriant  in  ihe  East    See  Java. 

Queen  Anne  Style.     See  Renaissance.  Queen  Esther.     See  Moktous,  Estheb. 

Queen  Anne's  Boim^,  a  fund  established         Queen-of-the- Meadow,  or  Quaker-lady,  a 

for  the  enlargement  of  the  incomes  of  the  holders  spinea.    See  Mradow-sweet. 
of  the  poorer  incurabeneies  in  the  Established  ,-■  i  »i.     t«  ■  i-    < 

Church  of  England,  and  to  aid  incumbents  in  re^  ^i  ^  n  i°  v*  F'^''  "  "^""^  "^^^'"^  u" 
building    parsonages    by    granting    advances    of        .^/rn  t;f^.?-' "" Tth/r!-^ 

3SS-  Ale™  „K^  .5^.?'?,  .t%a!  rrf?^'q*-.S"'.S-f.°nVS£ 

ment,  by  whiJh  the  first  fruits  (the  whole  of  the  «S  off  to  the  east 
first  year's  profits)  of  all  spiritual  preferments.  Queen's  Bench.    See  Coun. 

and  the  tenth  part  of  the  annual  profits  of  the  Queen's     College.     Cambridge,     England, 

same  — both   of  which,   prior    to   the   reign   of  founded  in  1448  by  Margaret  of  Anjou.  queen 

Heniy  VIII.  had  been  paid  into  the  papal  treas-  ^f  Henry  VI.,  and  again  in   1465  by  EliiiSeth, 

urj-.  but  were  then  annexed  to  the  crown  —  are  quj^n    of    Edward    IV.,    is    admiiiislered    by    a 

set  asideto  form  this  perpetual  fund.    The  fund  president  and  13   foundation  ftllows.    A   fixed 

isadministeredby,  a  board  of  governors  consist-  proportion   of   the    revenues   of    the   college   13 

mg  of  high  ecclesiastical  dignitaries,  the  sprakcr  .^{^  (^    ^    scholarship    fund.    There   are   nine 

of  the   house    of  commons,  privy   councillors,  church  livings  in  the  gift  of  the  college,  and  one 

chancellors  of  the  nniveraities,  etc.    It  amounts  j^  jhat  of  the  president    There  are  in  addition 

to  over  $25,000,000,  and  theannual  grants  to  over  four  exhibitions  named  after  their  founders,  and    ■ 

$?S,ooo.    To  encoorage  private  benefaction,  the  ,i,g   president   distributes   $650  per   annum    in 

board  of  governors  may  give  $1,000  to  incum-  grants  to  deserving  students  of  limited  means. 

bencies  of  not  exceeding  $335  a  year  where  an  The  c(4legc   buildings  are  among   the  most   in- 

esnai  or  greater  suai  is  voliuiUnly  cantnboted.  lerestina  in   the    university,   and    include   four 

Qtieen  Anne^  Focket-MeI<»i.  Sec  MaoNS.  courts  of  small  size.    In  a  tower  in  the  pump- 

Queeo  Anne's  War.    See    CoLONiAt   Wars  S^^I^s^^t  i*"^   i?°J"^    it^bitcd    by    Erasmus 

.11  AuEDirA  (1506),    John     Fisher.     Thomas     Fuller,     and 

IS  iiMRKiiji.  Bishop  Pearson  were  membets  of  the  college. 

Queen  of  tbe  Antilles,  a  name  given  to  the  .^„         ,j        cij^t 

island  o£  Cuba  on  account  of  its  superior  natural  ,.  Ji}"^"  College.  London.  England,  estab- 

l,)>,aniaoffs  lished  for  women  m  1848.  was  incorporated  by 

aavantages.  ^.^^  chatter  in  1853.     It  providea  for  the  higher 

Queen  Charlotte  Islanda,  a  group  off  the  education  of   women,  first  by  a  liberal  school 

coast  of   Canada,  beloi^ng  to  the  Province     l  training,  and  subsequently  by  a  six  years'  course 

British    Columbia;    about    100  miles   from  the  ^f  coHege  education. 

mainland  and  135  miles  northwest  of  Van-  rw„— •-  r>-Ti-,-  n**„  .1  i7«„i,-rf  ™=i, 
couver  Island.  Area.  S.ioo  square  mUes.  The  9?^"?"  ^^''^fF't  ?**'"^',  ^Hl'"!,  T?^ 
larKest  islands  are  Graham  and  Moresby,  each  bounded  m  1340  try^Robert  ,Egiestield,  chaplam 
abwit  160  raUes  long  and  ?o  miles  wide.  The  lo  Phihpiw,  queen  of  Edward  III.,  for  a  provost 
surface  of  Graham  is  rolling  land:  but  the  other  and  12  scholars.  The  colege  now  consists  of  a 
islands  are  rugged  and  mountoinous.  Dense  provost,  from  14  to  16  fellowa.  about  25  scholars, 
forests  and  a  luxuriant  growth  of  small  plants  and  two  Bible-clerks.  Six  of  the  scholarshipa, 
cover  the  islands.  Copper,  anthracite  coal,  iron  aimual  valoe  $400,  are  called  Eglesficid  scholar- 
ore  and  gold-bearing  quarts  are  found  here;  ships,  and  we  awarded  to  natives  of  Cumberland 
filling  is  the  chief  occupation  The  inhabitants  and.  Westmoreland.  There  ja  also  a  scholarship 
ate  mostly   Indians.  called    the    JodrelJ    scholarship,    of   me   annual 

_  „,      ,  „        j,,.L5F.  valne'  of  $450  and  tenable  for  four  years ;  and 

Queen  Charlotte  Sound,  the  bbdy  of  water  ^  considerable  number  of  other  exhibitions.    The 

which   separates   Vancouver   Island    (q.v.),  wi  college  ■  presents    to    23    church-livings.      The 

the  north,  from  the  mainland  of  Caiuda.    It  is  college  buildings   are   of  the   17th  centurr:  the 

the  first,  on  the  north,  of  a  series  of  inlets^  or  hall    was    designed   by    Sir    Christopher   Wren. 

channels,    which    lie    between    Vancouver    and  Wyclif,   Edward   the   Black   Prince,   Henry   V.. 

other  islands  and  the  mainland.  Addison.  Bentham.  Jeffrey.  Mitford  and  Wycher- 

Qucen  City,  or  Queen  of  the  West,  names  ley     are     numbered     among     its     distinguished 

applied  to  Cincinnati,  Ohio,  on  account  of  its  alumni. 

commercial  imporUnce.  at  a  time  when  it  was         rt„„„t,  /<.sti.™-.    t.»k.,j    tt,™  I.,  n,,™ 

Urger  than  aTcago  and  Saint  Louis.  .     Qt««n.f  ^"^''S'^  ,/.""/?'  ,Ar  V 

_  „,         ,    .       _   .,        „  "ler.  arc  situated  at  Belfast.  Cork,  and  Galwav, 

.  Queen  City  of  ti»  Golden  Gate,  a  naftie  3^^  ^„^  chartered  in  r84g  in  pursuance  of  an 

given  to  San  Franci«»  on  account  of  the  name  act    of    parliament     passed    in    1845.     Eranting 

of  Ihe  strait  north  of  the  city,  and  also  that  the  $,;oo,00o  out  of  the  consolidated  fund   for  their 

cih-  was  prartically  the  gate  or  entrance  to  the  establishment.  The  colleges  were  opened  in  1850. 

gold  fields  of  California.  heinsf  connected  with  Queen's  University,  then 

Queen  Clt^  of  fte  Lakes,  a  name  given  to  al^^o  instituted  as  a  degree-conferring  body.    The 

Buffiilo,   N.   v.,   on   account   of   its   commercial  corporate  body  of  each   college  consists  of  the 

importance  and  its  commanding  position  on  the  president  and  professors,  and  the  general  gov- 

Great  Lakes.  emment  and    administration    are    vested    in    a 

Queen  Conch,  a  large  West  Indian  gas-  ^"n"'«^''is''nK  o[  the  president  and  six  mem- 

tropod  (Cosm  iameo).     See  Conch.  ^I^„i!!^     t^''   *^  JI^^V'".'"  j  f^om    among 

rt  r    •-     XL.  .  .     , .     .  .  themselves.    TTie  number  of  students  attending 

■  r  'j"*?   "  *"  Eastern   Archipclage,  the  during  the  session  of  1001  wa<i  627 
island  of  Java;  so  called  on  account  of  ita         Students  of  the  Queen's  Colleees  in  Ireland 

salubrious  climate,  picturesque  scenery,  and  fer-  may  obtain  degrees   in  arts,  medicine,  and^tow  , 
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(fom  the  Royal  University  of  Ireland  <q.v.)  by  bat  in  1883  a  separate  Women's  Medical  Collegi 

c^oerving  the  course  of  sludies  prescribed  by  was   opened    and   affiliated   with    Qneen's.     lo 

that   body,   and   passing   the    requisite  examina-  1894,  similar  facilities  being  offered  in  Toroato 

tion.    This  university  was  foiinded  in  pursuance  and     other     places,     this     college     was     closed. 

of  the  provisions   of  the   University   Education  Meanwhile  the  extension  of  Queen's  continoed. 

(Ireland)    Act,    187ft   and   has   now   superseded  ^Sgi     saw     the     opening     of     the     Carruthers 

the  Queen's  University  in  Ireland.  Science  Hall  and  of  the  Scboo!  of  Mines,  the 

_         ,    „      1      c.      n                  1.  latter  under  government  support,  by  whom  the 

Queens  MetaL    See  Bwtanmia  Metal.  splendid  building  for  physics  and  geology  has 

Queen's    Pigeon,    a    magnificent    ground  la'ely  been  added.     At  the  time  of   Principal 

pigeon  {Goura  Vicloriir),  inhabiting  the  islands  Grant's  death,  in  1902,  three  new  buildings  were 

of  the  Indian  Ocean,  named  after  Queen  Vic-  rapidly     approaching     completion.    Since     that 

toria.     See  Gouba.  'i™*  a   magnificent   Convocation  Hall   has  been 

erected    by    the    students    and    alumni     to    his 

Queen's     University,    Kingston,     Canada,  memory.    It  is  called  Grant  Hall.    The  group 

The  Royal  Charter  of  Queen's  University  dates  of    college     buildings    at    present    consists    of 

back  to   1841.     In  1838  steps  were  taken  by  the  two   arts   buildings,   with   the    Grant    Hall,   th« 

Synod  of  the   Presbyterian   Church  to  found   a  engineering  building,    the   physics   and    geology 

college   at   Kingston,   Ontario,   for   the   training  building,  the   Carruthers   Science  Hall,  and  the 

of  young  men   for   the  learned   professions,  in-  medical  building. 

eluding  the  work  of  the  ministry.  The  begin-  xh^  number  of  students  registered  in  1903, 
nijigs.  as  usual  with  colleges,  were  small.  The  ;„  all  faculties,  was  about  a  thousand.  Each 
first  classes  with  ten  students  were  opened  m  session  tells  of  increase.  The  government  of 
March,  1842,  with  Dr.  Liddell  as  prmeipal.  the  student  body  is  bi^ely  carried  on  by  the 
Funds  were  provided  m  pari  from  grants  from  ^Ima  Mater  Society,  which  was  formed  in 
the  Presbyterian  Church  of  Scotland,  and  from  iggg-fe  Jt  has  its  own  officers  (taken  from 
the  Canadian  government,  m  part  from  the  the  students)  and  rtsular  meeting.,  and  has  its 
liberal  subscriptions  of  friends  of  the  young  and  offi^jj  organ  in  the  'Queen's  College  Journal,' 
growing  university.  Owing  to  ^e  lack  of  good  published  entirely  by  students.  The  annual 
schools  in  the  provuice.  it  was  found  necessary  ^ju^^i  conference  brings  many  of  the  sons  of 
to  establish  a  preparatory  school  m  connection  Qy,^^^  back  for  a  weeVa  itrtereourae  and  re- 
with  the  college.  In  spite  of  straightened  cir-  „„al  of  old  ties.  The  library,  which  is  in  the 
cmnstances  and  many  obsttcles  progress  was  ^^;„  ^^^  ^^■^^.  contains Ti>out  forty  thou- 
steady,  and  &>a™:ial  affieulties  were  ^ercome  ^^^^  ^,„^^  induding  many  Taluahle  donations 
by.  the  energy  and  courage  of  pnncipal  and  ^^^  collections.  ThTcurriculum  of  this  uni- 
Three  times  have  appeals  been  success-  ""j*?  includes  the  following  coursw:  "fte 
fully  made  to  the  public  for  the  endowment  6"^  S^"^"' ''!;'''5f  A""  *''\'*''^'",°*-^^'^ 
fund:  the  first  campiign  under  Principal  Snod-  ^'A-  ^^f-  ^•'**  ^^.D.,  embraces  classi<^l  liter- 
grass  look  place  at  a  time  of  great  depression,  f^"!'^  modern  and  onential  languages.  Engish 
and  tided  the  college  over  a  serious  crisis.  A  ^^'?t'^^'  n"^"'«'  ='?■*  ""O™'  .philosophy,  pohtKal 
second  appeal  was  made  by  his  successor,  «^'"«'  mathematics,  physics,  chemistry  tnin- 
Principal  ^ant,  in  1878-9,  with  brilliant  sue-  ''^}°eT;  Sf  i?^'  ^^^yP«',  ™etall"rgy,  bo^ny, 
ceM,  aVd  in  1S81  a  new  building,  an  enlarged  f"!""!"'^'  '"°JS:^  ,,^H^  S"""*!  ]-**''"* 
staff,  and  a  great  increase  of  students  was  the  \°  '*;'=  d^f «  of  LL.B.  The  Theological  Course 
immediate  result  Again  in  1887  an  effort  was  ^"^'"K  ">=  degree  of  B.D  The  Medial 
successfulJy  made  to  raise  the  sum  of  $250^000,  £?""■«•  >ading  to  the  degree  of  M.D.  and  CM. 
which  was  called,  in  honor  of  the  Queen's  Jubi-  J"/  Scimce  Course,  leading  to  the  degree  of 
Ice,  the  Queen's  Jubilee  Fund.    ITie  twenty-five  '^■^>^  """l  M.K 

years  of  Dr.  Grant's  principalship  were  marked  .  Gkx  Y.  Chown, 
by  extraordinary  growth  and  derelopment  on  Regutnr  of  tht  Vnivertttf. 
every  side  of  college  life.  Himself  a  tireless  Qucensberry.  kwfinz'ber-r.  John  Sholto 
worker  and  a  bom  leader  of  men,  he  succeeded  Douglas,  8th  Mabouis  of,  Enclish  sporting 
in  mfusing  his  own  enthusiasm  into  all  around  character:  b.  England  20  July  i^;  d.  London 
"•"h.  .,  ,.  t  .u  TT  J  ■  (  /-  „  3t  Jan.  1900.  He  served  in  the  navy  when  a 
.  2*  "«  '™*  °]  ^"=  Federation  of  Colleges  youth,  and  in  the  army  from  1859  to  1864.  His 
in  Toronto  Queens  was  urged  to  joui,  but  the  life  was  marked  by  much  eccentricity.  He  was 
proposal  was  decidedly  negatived  by  the  fnenda  ore  of  the  founders  of  the  Amateur  Athletic 
of  Queen  s.  and  events  have  fully  justified  their  Qub  in  186^  and  was  a  recognized  authority  on 
decision.  ^.  ,  ,  ,  ,  „  ,  boxing,  and  part  author  in  1867  of  the  prize-ring 
The  medical  faculty  of  Queens  was  estab-  rules  which  bear  his  name,  (See  Pugilism.) 
tished  in  1854.  It  was  reorganized  in  1865  as  He  sat  in  the  House  of  Lords  as  a  Scottish  rep- 
the  Royal  College  of  Physicians  and  Surgeons  resentative  peer  in  1873-80.  In  1881  he  pub- 
in  affiliation  with  the  university.  In  1891  the  lished  <The  Spirit  of  the  Matterhom,'  a  medi- 
original  status  was  resumed.  The  number  of  tation  in  blank  verse.  He  also  came  into  prom- 
students  last  year  enrolled  was  216.  Queen's  inence  as  a  supporter  of  secularism,  and  as  » 
led  the  way  in  Canada  in  co-education.  As  defender  of  Charles  Bradlaugh  (q.v.),  in  i8& 
early  as  1870  special  classes  in  English  and  creating  a  scene  in  a  London  theatre  by  rising  in 
other  subjects  were  formed  for  women,  but  the  his  seat  and  denouncing  as  'an  abominable  car- 
academic  career  leading  to  a  degree  was  not  icature*  the  imaginary  free-thinker  in  Tenny- 
thrown  open  to  them  till  1878-9.  In  1880.  co-  son's  'Promise  of  May.>  He  was  Instromeotal 
education  was  extended  to  the  medical  course,  in  effecting  the  impriwnnient  of  Oscar  WiMe 
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QUEENSBBRRY—  QUBBNSLAND 

(q.v.)    in  1895,  by  defending  die  libel  action  Bay,  Halifax  Bay,  Rockingham  Bay,  PruKCsa 

brought  against  him,  on  the  groimdB  that  what  Charlotte  Bay.     Among  the  numerous  islands 

he  had  published  was  ''justifiable  and  for  the  along  the  coast  are:  Stradbroke,  Moreton,  and 

public  benefit."  Bribie,  at  Moreton  Bay ;  Fraser  or  Great  Sandy 

Queenabeny.  WiUiam  Douglas,  4TH  Duke  ^i'"i'   '^"^is,   Whitsunday,    Hinchinhrook,   all 

OF,  British  spoilsman:  b.  1724;  S.  London,  Eng-  2"   ">=   east  coast;    Pnnce   ot  Wales,   Baid«, 

land,  23  Dec    1810.    He  waV  devoted  to  horst  ^T'^^y-  f^  "^^"^^  "l^r"w  ^^V*'  """^  '^' 

racing,  and  was  familiarly  known  as  'Old  Q."  Wellwley  Islands,  m  the  Gulf  of  Carpentaria. 

He  was  vice-admiral  of  Scotland  in  i767-?6  and  P^"""'  ^  'ii*  ""  ^°|f*'  ^'"^  =*  ""  ««"'  *«" 

was  then  first  lord  of  the  police  until  the  office  «"=*•  f""*  **  ^""  ^'^"  ""'*■ 
was  abolished  in  1782.     He  succeeded  to  the         Hydrography.— There  art  four  great  river- 

dukcdom  in  1778  and  was  created  a  British  peer  systems:  (i).nvers  drammg  to  the  Pacific  coast, 

in    1786.     In    i;89  he  was  removed  from  his  *«  ?'}'-''*  ^^'^^  the  Burnett,   the  Fitzroy,  the 

ofiicc  of  gentleman  of  the  bedchamber  and  held  Burdekin,   and   the    Brisbane,   the   last   entering 

no   further  office.     He  was  notorioas  for  his  Moreton  Bay  and  having  Brisbane,  the  ca^tal, 

excesses  and  was  satirized  by  Robert  Bums  in  "">■  '»s  '"°)>^}'  ■  (=>  *osc  drammg  to  the  Dar- 

'The  Laddies  by  the  Banks  o'  Nith,>  and  in  an  ''"%  comprising  the  Macin tyre,  the  Condamme 

'Epistit  to  Mr.  Graham  of  Fintrie.'     Words-  or  Balonne,  andthe  Warrego;  (3)  thosedrainmg 

worth  addressed  him  in  a  sonnet  as  "Degenerate  *"  ^■''^  G"'*  °i  Carpentaria,  among  them  being 

Douglas."  and  he  was  the  original  of  flie  Earl  the    Flmders,   *e   Leichhardt,   the  Albert,  the 

of  March  in  Thackeray's  'Virginians.'  Nicholson,  the  Gilbert,  the  Mitchell ;  (4)  those 

_  flowing  mto  the  interior,  the  chief  being  the 

Queensberry    Plot,    a    presumed    Scottish  Victoria  or  Barcoo,  which  enters  Lake  Eyre  in 

Jacobite  conspiracy,  so  called  owing  to  the  con-  South  Australia  as  Cooper's  Creek,  the  Herbert,- 

nivance,    m    1703,    of    the    Prolog-rebel    James  and  the  Diamanlina  or  Mueller. 
Douglas,  second  duke  of  Queensberry,  with  the  Geology  and  Mineral  Resources.~The  Cre- 

intngues  of  Simon  Fraser,  Lord  Lovat  (q.v.),  taceous  system  is  e^itensively  developed  in  the 

to  involve  flieir  common  enemy,  the  Duke  of  „est  and  northwest,  covering  an  area  of  about 

AthoU,  in  a  supposed  conspiracy  against  Queen  a^o^j^^    ^„^^^^    niif^s      Tertiary    strata    occur 

Annt    Atholl  discovered  the  sham  plot  and  re-  ^^        (he  coast  of  the  Gulf  of  Carpentaria  and 

vealed  it  to  Ae  qneen.    Queensberry,  who  had  elsewhere,  and  occupy  a  considerable  area.    The 

been  a  tool  of  Fraser.  was  compelled  in  conse-  jy^^^^  ^^  E^lian  Sandstone,  which  renders  ex- 

Quence  to  resign  his  offices.  tensive  tracts  barren  and  almost  uninhabitable, 

Queens'Iand,  Australia,  a  state  of  the  Com-  >s    variously  classed  as    Upper   Cretaceous   or 

monwealth,    prior    to    1901    a    colony.    It    oc-  Tertiary.     Palawzoic    formations   also  cover  a 

cupies  the  northeastern  portion  of  the  continent,  large  part  of  the  country,  especially  along  the 

north  of  New  South  Wales  and  South  Australia,  esstern  coast.     About  14,000  square  miles  are, 

and  east  of  the  latter.    The  land  boundaries  are  Carboniferous,    aod    some    40,000   of    Devonian 

mostly  artificial,  the  meridians  of  138°  and  141''  age,  and  the  Cambrian  and  Silurian  also  occur, 

east,  and  the  parallels  of  29°  and  ^'  south ;  on  Mesozoic  formations  older  than  the  Cretaceous 

the  cast  it  has  the  Pacific,  on  the  north  the  Gnif  are   well    developed   in  some  places.     Granitic 

of  Carpentaria.     The  roost  northern  part  of  it,  rocks  are  very  extensively  developed  in  the  east 

forming    York    Peninsula,    extends    to    Torres  coast  districts,  and  they  have  been  estimated  to 

Strait,  and  a  considerable  portion  is  within  the  occupy  about  100,000  square  miles.    More  than 

tropics.    It  has  an  ansa  of  about  668,497  square  30,000  square   miles   are   covered    by   volcanic 

miles,  and  is  divided  into  twelve  targe  districts  rocks.     Gold  was  discovered   about   1858,  and 

(besides   smaller   divisions),  namely,   Moreton,  there  are  now  more  than  25  gold-fields  in  the 

Darling  Downs,  Burnett.  Port  Curtis,  Maranoa,  state,  among  them  being  Gympic    (near   Bris- 

Leichhardt,  Kennedy,  Mitchell,  Warrego,  Gr«-  bane).    Charters    Towers    (on   the    Burdekin), 

ory,  Burke,  and  Cook.     Besides  the  capital  of  Cape   River,   Croydon,   Uoncutry,   and  Jordan 

the  state,  Brisbane,  the  other  important  towns  Creek.    The  annual  production  exceeds  Jiajoo,- 

are  Ipswich,  Bockhampton,  Toowoomba,  Towns-  00a    Other  minerals  of  importance  are  coppw, 

ville,    Mackay,    Maryborough,    Gympie,    Bunda-  tin,  and  coal,  but  antimony,  silver,  lead,  bismuth, 

berg.  Charters  Towers,  Normanton,  Cooktown,  manganese,    plumbago,    asbestos,    and    precious 

and  ScMnerset.  stones  are  also  obtained.     Bluestone,  freestone, 

Tofiograpky^- A  series  of  parallel  ranges  of  granite,  and  other  rocks  are  quarried, 
mountains   traverses  the  State   from   north  to         Cd'ntat^.— The  climate  is  healthful  and  the 

south  near  the  coast,  among  the  numerous  local  temperature  comparatively  equable.     The  mean 

names   being  Cook   Range,    Razorback   Range,  temperature   at    Brisbane   is   6g  ,    the   extreme 

Dawes     Range,     and     Glasshouse     Mountains,  range  being  from   35     to    106  .    In  the  more 

The  Dividing  and  M'Pherson  Ranges  run  from  northern    parts    the   climate    is   tropical.      ITie 

the  head  of  the  Dumaresq  River  in  the  south  rainfall  in  the  interior  is  scanty  and  vanable; 

eastward  to  the  coast.    There  is  a  long  range  in  the  mean  at  Brisbane  is  about  35  mches.     in 

the  interior  running  east  and  west,  and  forming  some  parts  it  is  now  supplemented  by  means 

a  watershed  between   rivers   flowinjf  north   and  of  artesian  wells. 

those   flowing  south.     The  peak  of  highest  ele-  Forestry,    Fauna,   e/c— The    State   possesses 

vation  is  Wooroonooran  in  a  spur  of  the  Coast  various  kinds   of  valuable   timber,   such   as   the 

Range  known  as  the  Bcllendcn  Ker  Range.     Its  red   cedar,   the   Moreton   Bay  pine,   the  cypress 

elevation   is   5400   feet.     The  coast   is   indented  pine,  and  several  species  of  eucalyptus.    Some  of . 

with  numerous  inlets,  bays  and  harbors,  some  of  the  grasses  are  valuable  as  fodder  plants.    There 

the   chief   being:    Moreton    Bay,    Hervey    Bay,  ate  several  good  indigenous  fruits.    The  animals 

Pott  Curtis,  Keppel  Bay,  Broad  Sound,  Repulse  and  plants  arc  similar  to  those  of  the  rest  o! 
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Australia.    Crocodiles  are  found  in  some  of  the         Quecnm'town,  Ireland,  a  seaport  town  and 

northern     rivers.    Pearl-fishing    is    extensively  important  naval  station,  in  the  county  and  nine 

carried  on  in  the  extreme  north,  and  the  bcche-  miles  southwest  of  Cork,  on  Great  Island,  which 

^e-mer,  dugong,  and  other  fisheries  are  also  of  is   situated   in   Cork  harbor,  and  rises   abruptly 

some   importance.  to   a    considerable    elevation.      The   streets     rise 

Agriculture, —  The  soil  and  climate  are  suited  above  one  another,  aiid  present  a  picturesque  ap- 

for  the  production  of  all  the  ordinary  cereaJs,  as  pearance.     It  has  a  splendid  Roman  Catholic 

well    as    maize,    tobacco,    coffee,    sugar,    cotton,  cathedral.     Queenstown  is  almost  solely  depend- 

and  other  plants.     Maize  is  more  generally  eul-  ent   oil   its    military   and   naval    establishments. 

tivated   than   any   other  cereal   crop.     The  next  It  is  an  important  port  of  call  for  mail  steamers 

crop  in  point  of  importance  is  sugar.    All  kinds  and  was  formerly  known  as  Cove  of  CiMeu     In 

of  semi-tropical  and  English  fruits  are  abund-  honor  of  Queen  .Victoria's  visit  in  1849  the  name 

antly  grown.    Sheep^farming  is  the  chief  indus-  was    chatiBtd     to     Queenstown.      Pop.    about 

try,  and  cattle-breeding  is  also  important  8.000. 

Commerce,  Manufactures,  Cominunicalions. —  ^         ■      ^         .         ■„  j 

The  principal   imports  are  apparel  and  haber-  yneenrtowti,  Untano,  t-anada,  vitlaRc  and 

dashery,   cottons   and   woolens,   flour,    iron   and  picturesque  summer  resort  of   Niagara  Countj-, 

Steel,  boots  and    shoes,  tea,   spirits,  hardware,  ""  the  Niagara  Rjver,  near  the  moulh  of   tlie 

machinery,  wine,  etc. ;  and  the  principal  exports,  gorge,  seven  miles  below  the  falls,  and  opposite 

wool,  gold,  tin,  sugar,  preserved  meat,  cotton,  Lewiston,  N.  Y.    Pop.  400.     The  Brock  monu- 

wood.    hides,    and    skins.     The    imports    come  ment,  185  feet  high,  on  the  heights  overlooking 

mainly  from  the  United  Kingdom  and  the  United  the   village,   commands   a   magnificent   prospect, 

Sutes.    The  value  of  tlie  total  imports  in  igoi  and  commemorates  the  battle  of  13  OcL   1812, 

was  about  $31,880,000,  of  the  exports  $46,245,000.  when   Gen,   Van   Rensselaer  commanding  6,000 

A  duty  of  S  per  cent  is  charged  on  imports  of  United  States  troops  near  Lewiston,  sent  about 

yams,  woven  fabrics,  paper,  stationery,  etc. ;  and  1,000  men  across  the  river  in  the  night  to  attack 

duties  at  other  and  even  higher  rates  on  other  Queenstown  preparatory  to   a   further   invasion 

articles.  of  Canada.    General  Brock,  the  capturer  of  Dc- 

The   manufactures   are   comparatively   unim-  troit,   commanded    the   British   forces,   but    was 

portant;  the  chief  industrial  establishments  are  killed  early  in  the  action.    The  rest  of  the  Amer- 

sugar-mills,   steam   saw-mills,    soap-works,   dis-  ican  troops  refused  to  cross  the  river,  and  the 

tilleries,    breweries,    carriage-works,    butter-fac-  attacking  party,  overpowered  by  numners,  was 

tories,  boot  and  shoe  factories,  cordial -factories,  compelled  to  surrender.    The  American  loss  in 

etc.     There  are  over  2,800  miles  of  state-owned  killed  and   wounded  was   190,  in  prisoners  900; 

railway  open.    The  most  important  lines  are  the  the  British  lost  about  130  killed,  wounded  and 

three  which  reach  the  coast  at  Brisbane,   Rock-  prisoners. 

hampton,  and  Halifax  Bay.    There  are  also  over  _,,_, ,  ,  .    .  ,     ._.,    „,  ..    -_.    .. 

io,24o  miles  of  telegraph  lines,  and  an  extending  ^    Queiroa,    ki-e-ros ,   Jo««    Mana   Eja    de. 

system   of   telephonic  communication ;   684   ves-  ="=«=  ^C*  '^^  Uueiroz. 

sels  with  an  aggregate  of  853,315  tons  entered,  Quelpart,  kwel'part,  Qaelpaert,  or  Tainr*, 

and  675  vessels  of  832J05  tons  cleared  the  porta  an  island  off  the  southern  coast  of  Korea,  about 

of  the  state  in  igoi.  62  miles  from  the  mainland.    Tamra  is  the  native 

Gcvernmenl,  Education,  and  Religion. —  The  name  of  the  island.    In  form  it  is  nearly  oval; 

government  is  vested  in  a  governor,  who  is  the  area,  about  750  square  miles.    It  is  mountainous, 

kiniPs  representative,  an  cKecutive  council,  and  the  highest  point.  Mount  Auckland,  or  Han-ra- 

£  parliament  of  two  houses,  the  legislative  coun-  san,  is  6,650  feet  in  height.     This  mountain  is 

cil    and   the    legislative   assembly.     The   council  an  extinct   volcano;   three   well   deiined  craters 

consists  of  39  members  appointed  by  the  crown  exist,  in  each  of  which  is  a  lake  of  pure  water, 

for  life,  and  the  assembly  of  73  members  elected  One  of  tiie  traditions  held  sacred  by  many  of  the 

by  the  people  for  three  years,  and  representing  natives,  is  that  from  these  lakes  came  the  first 

61   electoral   districts.     The  revenue  of  the  col-  three  men  of   the  world.     The   principal   town 

ony  exceeds  JaOiOoo.ooo,  and  the  expenditure  is  is  Chyei  Chyu.    The  chief  industries  are  fishing, 

usually  less;  the  debt  is  about  $i70/>00,oaa     Edu-  agriculture,    cattle-raising,    and    manufacturing 

cation  is  free  and  secular  in  the  state  schools.    A  fine   split-bamboo   hats.      Pop.   81,00a     Consult: 

university    is   to    be    established    for    the   state.  Hamel,    'Narrative  of   Captivity   in   Korea,'    in 

There  is  no  state  church,  each  religious  denom-  <Korea  Without  and  Within'  by  Griffis ;  Belcher, 

ination    bemg    entirely    self-supporting.    Angii-  (Narrative    of    H.M.S.    Samarang,>    containing 

cans  predominate,  with  Roman  Catholics  second,  an  account  of  the   survey. and  mapping  of  the 

H«/orj-— The  first  settlement  of  QueensUnd  island,  by  the  officers  of  the  British  ship  Sama- 

took  place  in  1825,  when  the  territory  was  used  tana. 

as  a  place   of   transportation   for  convicts,   who  '  _  .    ,  , 

continued  to  be  sent  there  till  1839.    In  184a  the         Quenstedt,    kwen  stet,    Fnedrich    Aagust, 

country    was    opened    to    free    settlers.     It   was  German  mineralogist  and  geologist :  b.  Eislebcn, 

originally  a  part  of  New  South  Wales,  until  in  Gennany,  9  July  i8og;  d.  Tubingen,  Germany,  21 

December  1859,  it  was  organized  as  a  separate  Dec.  1899,     He  was  educated  at  Berlin  and  m 

colony  under  its  present  name  instead  of  the  1837  became  professor  of  geology  and  mineralogy 

earlier  one  of  Moreton  Bay  District     In  1901  it  at  Tubingen  where  he  remained  until  his  death. 

became    one    of   the    states    of    the    Australian  He  made  valuable  investigations  in  geology  and 

Commonwealth.     Pop.    (1891)    393,7i8;    <lgoi)  mineralogy     nd   in   the   latter   science   was   first 

503,266.     Sec   AusiRAiJA.  to   apply   the   analytic   method   to   the   study  of 

Consult;   Russell,    <The   Genesis   of   Queens-  crystalline   systems.     He   wrote:    "Methode   der 

land'     (1888);     Rutledge,    'Guide   to    Queens-  Kristallographie'       (1840);      'Grundriss      der 

land'    (1889);  Weedon,  'Queensland  Past  and  liestimmenden  imd  rechnenden  Kristallographie' 

Present'   (1897).  (1873);  ctc- 
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Quentel,      kven'tei,      Heiafkh,      German  the .  north,  from  whidi  they  graduall;  drifted 

printer:   b.   Strasburg;  d   ISOl.    He  established  southward    and    occupied,    still    in    prehistoric 

a  press  near  the  cathedral  at  Cologne  and  though  times,  the  Rito  de  los  Frijoles,  west  of  the  Rio 

the  earliest  dated  work  from  his  press  is  'Fratria  Grande,  where  the^  excavated  the  cavate  lodges 

Astexani  Opus  de  Casibus  Consci entile'    (1479J  in  the  soft  volcanic  tufa   cliffs  still  to  be  seen. 

yet    the    earliest    Low    German    version   of    the  These    were   abandoned    before   the   coming   oi 

Bible,  usually  stated  1470,  is   undoubtedly  from  Coronado,   in    1540.   who   found   them   in   seven 

his   types    and    probably    from    his    press.     The  pueblos    (excluding   Acoma   and  probably   Sia) 

lame   for   some  forming   the   province   of    "Quirix,"    along    the 
Rio    Grande.      In    1630   they   were   repotted    by 

rt^^^ti-    n iT     i„  a«'.i»    -»-,'        j     .  F"y  Alonio  de  Benavides  to  number  4,000,  but 

Qnentai    Dmward.    kw5n  Hn    der  ward    a  ^^-     ^^j  ^^^er  early  estimates  did  not  indnde 

romaiKe  by  Sir  Walter  Scott  published  in  1823.  Acoma.      (SecPu^X).)      The   present   Queres 

The  scene  of  this  tale  IS  France  during  the  reign  „uehlos  are  as  follows- 

of  Louis  XI.;  the  hero    Quentm  Durward    is  ^    C(.,:ft.j;  (native  Ko/'yi.').- On  the  west  bank 

l^Suh    r^^^r' J  .h'„'%»"„^.h  Iw'"™  ^l  °i  '^^  ^°  G"'«'<=.  27  miles  southwest  of  Santa 

bcottislj    Guards   of  the   French   king,   goes   to  j;^     j^  nrehistoric  times  the  natives  of  Cochiti 

Fratme    to    seek    his    fortune.      The    book   was  j    San   Fdioe   formed   one   tribe    but  on   ac- 

written  at  the  flood-tide  of  Scolfs  popularity  ^"^.t  „f  the  hostflit^  of  the  T™as    (s™  Ta- 

at  ho^e:  the  ebb  began  with  <St  Ronan's  Well.'  ™  ?Ll^'«s}!lllc5^  ^vidcd,  ^7  latter  buM- 

pubhshed  SIX  months  Uter.  i„g  ^  ^.1,^^^  ^^^^  tl,^^i^  p^^^^^^  p„^t,j„_  ^^  £„^. 

Qutrard,    kJ-rar,    Joseph    Marie,    French  mer  settling  in  the  Potrero  Viejo,  which  they 

bibliographer:  b.  Renncs  25  Dec.   1791;  d.  Paris  later  abandoned,  moving  to  near  their   present 

3  Dec  1865.     From  1819  to  1824  he  was  attached  locatioiij  where   they   were   found  by   Onate   in 

to  a  well  known  Vienna  book  firm  and  while  1598.     The  Cochiti  villagers  were  active  partici- 

there  prepared  the  first  part  of  his  *La  France  pants  in  the  Pueblo  revolt  of  1680,  killing  their 

Littcraire',  in  which  he  gives  a  completo  bibllog-  missionary,  but  continuing  to  occupy  their  town, 

rapby  of  France  tor  the  18th  and  the  beginning  On  learning  of  the  approach  of  the  Spaniards 

of   the    19th    centuries,    including    not    merely  to  reconquer  their  town  a  couple  of  years  later, 

notices  of  French  writers,  but  of  foreign  authors  they   fled,   with   tlie   people   of   Santo   Domingo 

whose  works   had  been  reprinted  or  translated  and   San   Felipe,   to   the   Potrero   Viejo,   where    . 

in  Fi:ance.    The  whole  work  appeared  in  ten  vol-  ihey  remained  almost  uninterruptedly  until  169a, 

umea  ( 1837-43) .    Among  other  works  of  his  arc :  when  they  were  induced  by  Vargas  to  return  to 

'La   Xlitterature   Franqaise    Conteraporaine,'    of  their  homes.     The  Cochiti  and  Santo   Domingo 

which  Qa6rard  himself  prepared  only  the  first  people  again  fled  to  the  Potrero,  however,  where 

two    volumes     (1839-44);     'Snpercherifs     Lit-  they    were    assaulted    by    Vargas    in    1693    and 

teraires  Devoilees*   (1845-56).  severely   defeated,    200    of   their    women    being 

-»         ,       ,.,,-,               _«       .••  captured  and   their  pueblo  burned.     Cochiti  be- 

Quercia,  kwar'eha,  Jacopo  Delia,  Italian  ^^^  ^^  .^^^  „f  the  mission  of  San   Buena- 

sculptor :    b.    Querela,   near   Siena,   about   1371 J  vcntura   early   in  the   t7th  century.     Of  the   16 

d.  1438.    He  was  the  first  Tuscan  sculptor  who  ^j^^    .  ^^^  extinct.     Fop.  300. 

combined   observation   of  nature   with   study  of  San   Felipe    (native    name   Kalishlya).-Oa 

die  antique   and   thus   reformed   plastic   art   in  (he  west  bank  of  the  Rio  Grande.  12  miles  above 

Italy.    His  Chief  works  are  the  sepulchral  mpn-  Bernalillo.     Formerly   combined   with   the   peo- 

ument  of  liana   de  Caretto  m  the  cathedral  at  pj^  of  Cochiti,  but  independently  occupying  the 

Lucca;   a   fountain  adorned  with  the   Madonna  ^jdniiy  of  the  present  site  at  least   since   1540. 

and   emblematic   figures    of   the   virtues.    Faith,  j,  ^^^  t],e  seat  of  one  of  the  earliest  missions 

Hope     Chanty,    Prudence,   Justice,   Temperance  ^j  jj^^  Me.xico,  its  first  church  being  erected 

and  Fortitude,  at   Siena ;  a  marble  font  in  the  p^ipr  to  1607.     The  inhabitants  participated  with 

cathedral  of  the  same  city  and  the  reliefs  in  the  ^j,^^^   ^f    Cochiti    and    Santo    Domingo    in    the 

portal  of  the  church  of  San  Petronio  at  Bologna,  g^eat  revolt  of  1680,  but  aided  Vargas  in  dis- 

Lcm^ilt:     Cornelius,     'Jacopo    delia    Quercia'  lodging  the  Cochitefios  from  ll\e  Potrero  Viejo 

^"v^J-  in  1693.    They  had  no  rcBidcnt  missionarjf  at  the 

Qner'citron,  the  internal  part  of  the  bark,  t'me  of  tiie  revolt,  but  aided  in  murdering  the 

used  as  a   yellow  dyestuff,   of  the  black  oak  pnests  of  CochiH  and  Santo  Domingo.     After 

(Sxrreiu  lincioria  or  Q.  vclutina-),  one  of  the  leaving  the  Potrero  in  1693  the  San  Felipe  peo- 

finest  of  North  American  oaks   (q.v.).     The  dye  P'e. built  a  new  pueblo  on  a  mesa  northwest  of 

is  due  to  a  peculiar  chemk:al  principal,  querdtrin,  their  present  town,  where  a  church   (the  walls 

and    is    obtained    by    using    alum    or    stannic  »*  which  are  still  standing)  was  erected  in  1694, 

chloride  as  a  mordant    A  finer  yellow  is  said  to  This  was  abandoned  early  in  the   18th   century 

be  obUined  when  the  decoction  of  the  bark  is  ^"^,  the  present  pueblo  establishwl,  the   fourth 

previously  boiW  with  dilute  hydrochloric  acid,  to   bear  the   name   Katishtya.      Of   the   30   San 

In  the  United  States  it  is  used  for  tanning.  Felipe  clans  9  are  extinct._     Pop.  550. 

-       .           ,                 .                 f           ■    ,       ^  Santo     Domingo     (native     name     Ktwa    or 

Quer-cus.  the  generic  name  tor  oak  (q.v.).  Dyiwa).—  Oa  the  east  bank  of  the  Rio  Grande, 

Querei     iK'ertt      the     aboriginal     stock  18  miles  above  Bernalillo.    In  prehistoric  times 

jwiie),  a  group  of  Pueblo  Indian  tribes,  num-  the  inhabitants  occupied  successively  the  Potrero 

[*^'nK  3.S&  individuals,  in  seven  j^rmanent  vil-  de  la  Cafiada  Queraada  and  two  pueblos  called 

lages  on  the  Rio  Grande  and  to  the  westward  Guipuy,    in    the    latter    of    which,    on    the    Rio 

thereof,  in  New  Mexico.    They  form  the  Queres,  Grande,    they    were    found    by    Oiiate    in    1598. 

or  Keresan,   linguistic   family,   speaking   a   dis-  Like  its  predecessor,  the  second  Guipuy,  as  well 

htict  stock  language.    The  Indians  claim  to  have  as  Huashpatiena,  the  settlement- which  followed. 

had  their  origin  at  Shipapu,  a  mythic  place  in  was  swept  away  by  flood,  and  the  present  Santa 
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Domingo  has  had  three  similar  but  less  severe 
disasters  between  its  founding  in  1692  and  1886, 
when  a  freshet  destroyed  its  fine  old  church 
with  carved  doors  bearing  the  Spanish  coat  of 
arms.  At  the  time  of  the  Pueblo  rebellion  of 
i^,  it  was  an  important  mission  scat  and  tile 
residence  of  the  custodian  of  the  province,  who, 
with  two  other  priests,  were  slain.  The  puebio 
has  18  surviving  clans  and  a  population  of  67a 

Santa  Ana  (native  name  Tamaya). —  On  the 
northern  bank  of  the  Rio  Jemei,  a  western 
tributary  of  the  Rio  Grande.  Before  the  Span- 
ish advent  the.  inhabitants  lived  nearer  the  Rio 
Grande  and  in  1598  resided  on  a  mesa  between 
the  present  pueblo  and  San  Felipe.  They  joined 
the  San  Felipe  and  Santo  Domingo  people  in 
the  great  revolt,  but  in  168?  their  village  was 
carried  by  storm  and  burned,  several  of  the 
natives  perishing.  The  present  town  was  built 
after  1692.  It  became  a  mission  early  in  the 
17th  century,  but  had  no  resident  missionary 
at  the  time  of  the  rebellion.  Santa  Ana  has 
7  elans  and  a  population  of  228. 

Sia  (native  Tsia).^On  the  north  bank  of 
Jemez  River,  16  miles  northwest  of  Bernalillo. 
It  was  formerly  a  pueblo  of  great  importance, 
and  in  1583  was  said  by  Espejo  to  be  the  chief 
one  of  five  towns  forming  the  province  of 
"Punames."  It  early  became  the  seat  of  Nuestra 
Sefiora  de  la  Asuncion.  Its  inhabitants  made  a 
most  determined  stand  during  the  revc'lt  of 
1680,  but  in  1689  they  were  assaulted  by  the 
Spaniards,  their  pueblo  wrecked,  and  the  tribe 
decimated  in  the  bloodiest  engagement  of  the 
rebellion.  Since  this  time  the  little  '.ribe  has 
been  declining,  its  present  papulation  being 
about  125,  Sia  formerly  had  37  clans,  but  of 
these  only  16  survive. 

Acoma  (from  Akdme,  "People  of  the  White 
Rock"). —  This  pueblo  and  Laguna  from  the 
western  division  of  the  Queres  stock.  Acoma  is 
picturesquely  and  strongly  situated  on  a  rock 
mesa,  357  feet  high,  about  60  miles  west  of  the 
Rio  Grande.  It  was  first  mentioned  as  "Acus' 
by  Marcos  dc  Niza  in  1539  and  visited  by 
Coronado  in  1540,  Acoma  has  the  distinction  of 
being  the  oldest  continuously  occupied  town  in 
the  United  States.  The  natives  treacherously 
killed  several  Spaniards  of  Onate's  force  late  in 
1598,  but  in  the  following  January  the  Spaniards 
led  an  expedition  against  the  mesa,  stormed  and 
captured  the  town,  killed  about  halt  the  inhabit- 
ants, and  biirncd  some  of  the  houses.  Acoma  be- 
came the  seat  of  the  mission  of  San  Estevan  in 
1629;  the  natives  murdered  their  missionarv  in 
liie  revolt  of  1680,  and  remained  in  their  fortified 
retreat  until  l6<».  when  they  were  induced  to 
submit  to  the  Spanish  authorities.  The  present 
large  adobe  church,  with  its  remarkable  ceme- 
tery filled  in  with  earth  carried  from  the  valley 
below,  dates  from  the  reconquest.  In  prehis- 
toric limes  the  Acomas  lived  on  the  summit  of 
an  even  loftier  mesa,  known  as  K.itzima,  or  the 
"Enchanted  Mesa,*  three  miles  northeastward. 
According  to  tradition  (verified  by  an  examin- 
ation of  the  summit  and  the  surroundings  of 
the  mesa  by  P.  W.  Hodge  in  1897),  the  only 
trail  was  washed  away  in  a  storm,  leaving  sonic 
of  the  inhabitants  to  perish ;  the  village  w..s 
henceforth  abandoned.  Population  in  1680, 
1.500;  in  1760,  1.052;  in  1902,  566.  Of  the  20 
ongmal  clans  6  are  now  extinct. 


Laguna  (Span.  ■lagoon,"  from  a  lake  for- 
merly west  of  the  pueblo ;  native  name 
Kawailc). —  The  largest  of  the  Queres  towns, 
and  the  most  recently  established  of  all  the 
southwestern  pueblos,  having  been  founded  in 
1697  hy  refugee  Queres  from  other  vill^pa, 
particularly  Acoma,  as  wel!  as  by  Indians  of 
other  stocks.  It  is  situated  on  the  Santa  Fe 
Pacific  railroad,  17  miles  northeast  of  Acoma. 
The  town  is  being  gradually  abandoned,  many 
of.  its  inhabitants  having  moved  permanently 
to  their  eight  farming  villages  to  the  north  and 
west.  The  Lagunas  are  very  intelligent,  honest 
and  industrious,  and  are  largely  in  demand  as 
railroad  laborers.  The  mission  name  of  La- 
guna is  San  Jose,  applied  also  to  the  rivulet  oa 
v.'liich  the  town  ts  situated.  The  tribe  has  20 
clans.     Population   1,143.  F.   W.   (Iodgc, 

Smithsonian  Institutittn,  WashingtoH,  D.  C. 

Queretaro,  ka-ra'ta-rfi,  Mexico,  a  state 
bounded  on  the  north  by  San  Luis  Potosi,  on 
the  cast  by  Hidalgo  and  Mexico,  on  the  south 
by  Mexico  and  Michoacan,  and  on  the  west  by 
Guanajuato.  Area,  3,556  square  miles.  See 
Mexico  —  thk  States  of. 

Queretaro,  Mexico,  capital  of  the  State  of 
Queretaro,  distant  from  t!ie  City  of  Mexico 
by  the  National  Railway  167  miles  and  by  tlie 
Centi'al  153  miles,  and  from  £1  Paso,  Texas, 
by  the  Central  1071  iiulcs  and  from  Laredo, 
Texas,  by  the   National    580  miles;   elevation 

a 904  ff-ec  above  sea  level.  Here  is  tlie  famous 
ercules  Cotton  Mill,  one  of  the  oldest  and 
most  extensive  in  the  Republic  employing  al- 
most 2,000  operatives,  and  here  are  also  several 
other  mantifacturinii  industries,  inctudhig  wool- 
en mills.  Some  miles  distant  are  the  fatuous 
opal  mines,  which  have  been  workefl  for  cen- 
turies, producing  enormous  quantities  of  the 
precious  stones,  but  which  are  now  becoming 
gradually  exhaj.s-.c.l.  The  walnr  supply  is  ob- 
tained from  the  mountains  throuf^  a  great 
stone  aqueduct  five  miles  in  length.  The  city 
has  a  complete  system  of  electric  lighting,  a 
well  equipped  street  railway  and  many  sub- 
stantial business  structures.  The  Bank  of 
Queretaro,  with  a  capital  of  $1,000,000,  a  branch 
of  the  National  Bank  and  an  agency  of  the 
Bank  of  San  Luis  Potosi  supply  the  financial 
needs  of  the  community.  There  are  numerous 
churches,  one  of  the  oldest  and  most  prominent 
of  which  is  the  Santa  Rosa.  The  Civil  Col- 
lege is  the  most  notable  educational  instittition. 
In  this  are  taught  law,  engineering,  chemistry, 
etc  There  are  two  museums,  one  of  which  is 
devoted  to  history  and  the  other  to  commerce; 
and  a  library  connected  with  the  Civil  College 
contains  9.00a  volumes.  Other  notable  build- 
ings are  the  Government  Palace,  boilt  of  bosalt, 
the  Iturbide  Theatre  and  a  hull-ring;  there  »re 
also  numerous  parks.  The  city  was  founded  by 
the  Aztecs  about  1440;  was  conquered  by  the 
Spaniards  in  1531  and  is  noted  in  modem  his- 
tory as  the  scene  of  the  capture,  imprisonment 
and  execution  of  Emperor  Maxmillian  in  1867 
by  the  Mexican  government.  Pop.  about 
38,000, 

Quern,  a  mil!,  especially  a  hand  mill  for 
grinding  corn,  used  before  the  invention  of  wat- 
er or  windmills,  ll  consisted  of  two  circular 
stones,  the  lower  of  which  was  slightly  dished, 
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and  the  upper  one  was  pierced  in  the  centre,  and  'Works  of  Leo  the  Great'  (1675)  with  atinota- 

revolved   on   a    wooden    or   metal    pin   inaerted  tions,  in  wliich  he  maintained  the  independence 

m  the  lower.     The  grain  was  dropped  with  one  of  the  Galilean  Church,  he  incurved  the  displeaa- 

hand  into  the  central  opening,  while  with  the  ure  of  the  Hoiy  See,  and  as  he  refused  in  1687 

other  the  upper  stone  was  revolved  by  means  to    subscribe   to   an    anti-Janscnist    declaration, 

of  a  stick  inserted  ia  a  small  opening  or  hole  he  was  obliged  to  take  refuge  in  Brussels  with 

near  the  edge.  Arnauld   (q.v.)   where  he  employed  himself  in 

Queaads,    ka-sa'(ha,    Goiualo    de,    Cuban  completing  his  edition  of  the  New  Testament 

diplOTnatist:  b.  Havana,  Cuba,  15  Dec.  1868.    He  with  moral  reflections.    The  Jesuits,  thereupon, 

was  graduated  from  the  College  of  the  City  of  obtained  from  Philip  V.  of  Spain,  a  writ  through 

New  York  in  18B8  and  afterward  studied  at  Co-  which  Quesnel  was  taken  in   custody  as  guilty 

lumbia.     He  was   secretary  of   the   Cuban   rev-  °i    Jansenism    (1703).      With    the    aid    of    his 

olutionary  party  and  associated  with  Jose  Marti  bro'her,  however,  he  escaped  and  fied  to  Am- 

in  the  endeavor  to  effect   Cuban  independence,  sterdam,  where  he  lived  to  see  101  passages  in 

He  served  as  special  commissioner  of   Cuba  to  '*'*  ^*w  Testament  condemned  by  the  Holy  See 

th«  United  States  in  1900,  was  Cuban  commis-  "a  tl>e  bull  'Unigenitus.* 

sioncr   to  the    Paris   Exposition,   and   in    1901  Quetele^  kSt-la,  Lambert  Adolphe  JacmcB, 

became  a  member  of  the  Cuban  'Constitutional  Belgian   statistician   and   astronomer:    6.   Qient 

Convention-     He    has    published    'Patriotism' ;  22  Feb.  1796;  d.  Brussels  17  Feb.  1874.    In  1814, 

'Hiltoiy  of  Free  Cuba.'  he  became  professor  of  mathematics  at  Ghent,  in 

Qneuda,     G<mzalo     Xiinenet     de.     Sec  ^^'9  was  appointed  to  the  same  chair  in  (he 

XiiiEMEs  DE  QuESADA.  Brussels   Athenaeum   and   was    lecturer  m   the 

rt        ,^                 ',,-,.-,.[■  Museum   of    Science    and    Literature    1828-34. 

Quesaltenango,     k5  -  sal  -  ti  -  nan  go.      See  Quetelet  superintended  the  erection  of  the  Royal 

QUEZALTENANGO.  Observatdry  and  was  its  first  director  from  1828 

Qneatui^,  ka-nS,  Franj^is,  French  econo-  till  his  death.     His  writings  on  statistics  and 

mist;  b.  Merey,  near  Versailles,  4  June  1694;  d.  kindred  subjects  are  very  numerous,  and  among 

Versailles  16  Dec.  1774.    He  was  at  first  a  sur-  them  may  be  named:   'Sur  I'Homme  et  le  Dd- 

geon,  and  in  1737  was  made  per[)etual  secretary  veloppement  de  ses  Facultes,  ou  Essai  de  Physique 

of  the  surgeons'  academy;  but  in  1744  he  re-  Sociale'  (1835);  'Sur  la  Theorie  de  Probabilites 

ceived   a   ^ysician's    certi6cate    and    became   a  appliqu6e   aux    Sciences   Morales   et   Folitiques' 

favorite   physician  at   the  court  of   Louis  XV.  (1846);  <Sur  le  Systeme  Social  et  les  Lois  qui 

His  works  on  professional  subjects  are  wholly  le    r^ssent'     (18^}  ;    'Histoire   des    Sciences 

antiquated  and   he  is  beat  known  as   the  chief  Mathematiques   et   Physiques   chez   les    Beiges' 

of  those  economists  whton  Dupont  de  Nemours  (18&4) ;  and    'L' Anthropometric'    (1871).     He 

called  the  'physiocrats.*     The  principal  tenets  applied  the  mathematical  methods  of  averages 

of  this  school  were  that  there  exists  a  natural  and  probabilities  to  the  study  of  man  both  as 

order,  with  which  human  government  should  in-  all  individual  and  as  a  member  of  society, 

terferc  as  slightly  as  may  be,  and  that  all  wealth  Qnetia,  Itwiit'ta,  British  Baluchistan;  city, 

13  df^ived  from  the  soil.  Extravagant  praise  on  a  railroad  which  belongs  to  the  India  rafl- 
vras  heaped  on  Quesnay,  who  v^as  called  the  way  system;  and  about  100  miles  north  of  Khelat. 
•European  Confucius,*  while  his  'Tableau  Eoo-  it  ig  ^  commereial  and  mdustrial  centre  for  a 
nomique'  (1758)  was  styled  by  Lahaipe  "the  Urge  region;  but  it  is  of  great  strategic  impor- 
Koran  of  economjsts.»  His  economical  works  tance,  on  account  of  its  position  among  h^ 
appeared  in  1768.  Consult  Higgs,  'The  Physio-  mountains  and  that  it  commands  both  Bolan  and 
crate     (IB97J.  Khojok  passes.    It  is  strongly  fortified,  and  has 

Qannay    de   Beaurepaire,    de    bA-re-par,  an  arsenal   and  a  garrison.     It  has  become  a 

iulM,  French  jurist  anifauthor,  known  also  nourishing   place    since    1876,    when    a    British 

y   the  pseudonym   Jean   Glouvet:   b.    Saumur  residency    was    esUblished    here.      Pop.    about 

2  July  18^    He  studied  law,  became  for  a  time  25,000. 

a  journalist,  later  entered  definitely  up8n  a  legal  Qnet'zaL      See  Trogon. 

career    and  in    1889  was  made  procurator-gen-  Quetalcoatl,  a  god  of  the  Nahuas,  primi- 

9*  »''«   P"'S   co^rt   of  cassation.     In   that  five  inhabitants  of  Mexico.     The  name   Nahuaa 

(apatity  he  appeared  for  the  government  before  -^          jj^j    ^o    those    tribes,    apparently    of    the 

the  Senate,  constituted  as  a  high-court  of  justice  ^^^  ^^-^     „hich  successively  ruled  in  Anahuac, 

with  charges  against  Boulanger  (l.v-)  and  the  „,  ,he  Mexican  Empire.     All  Nahuatl  legends 

latter  s  accompfices,  DiUon  and  R«hefon.     In  „„  t^^  ,„ival  in  that  region  of  certain 

1892  he  was  appointed  presidentrof  the  chamber  bearded   white  strangers,  garbed   in  black,   who 

of  the  court  of  cassation,   from   which  post  he  ^ame  to  proclaim  new  doctrines  to  the  Nahuas, 

was  compelled  m  January  1899  to  retire,  owing  These    strangers    have    by    some    been    without 

to  the   fact   that  his  affiressive  attitude   in  the  justificalion  identified  as   Buddhist  missionaries. 

Dreyfus    revision    was    interpreted    by   his   col-  xhe  only  definite  information  regarding  them  re- 

leagjies   as   an    evidence   of   bias.      Among   his  13,^5  ^  t^^if  chief,  who  was  called  Quetialcoatl. 

works  are:    'Le  Forestier'    (1880) ;   'HiMoires  ^  „^j„^  signifymg,  perhaps,  <the  serpent  covered 

du  Vieux  Temps'  (1883)  ;  'L'Etude  Chandoux*  ^jth  feathers,*  though  other  meanings  have  been 

(188s);    'France,    M.iS-ag'    (ifes) ;    and    'Le  assigned.     The  earlier  Spanish  authors  viewed 

Panama  et  la  Ripubhque'   (1899).  QuetralcoatI  as  St.  Thomas,  who  had  come,  they 

QnMnel,  PasquieT,   pis-ke-a   ka-n^I    fPAS-  thought,    from   India.      The   legendary   material 

CHASius),  Roman  Catholic  theologian:  b.  Paris  connected   with   him   is    extensivt,   varied,   and 

14  July  1634;  d.  Amsterdam  a  Dec.  1719.  In  confusing.  He  was  worshipped  as  the  incarna- 
tes? he  entered  the  order  of  Oratorian^  tut  tion  of  Tonacateatl,  the  serpent  sun.  and  supreme 
subsequently    thro<«b    fab    publication    of    die  deity  in  the  Nahuatl  mythology.    Many  lempkt 
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QUEUE  ROUGE  — QUICK-SAND 


and  terra-colla.     His  attributes   were  expressed  the    noted    megalithic 

ID   many   bas-reliefs.      American    and    European  (q.v.).     Quiberoii   is  now  only  a 

museums  contain  reptesentations  of  him.    A  full  town ;  but  it  is  of  historical  inter 

account   may   be    found   in    Bancroft    (H.   H.)i  oi  ihe  unsuccessful  attempt  of  an  English  force 

'Mative  Races  of  the  Pacific  States'    C1875)-  to  land  here,  jn  1746,  at  the  time  of  the  Sev«n 

Queue  Rouge,  ke  roozh,  a  West  Indian  ^f "'  "■^^-    ^^^  ^  ''^°^-  1759  Adm^al  ilawke 

^^.   for  a  ,arfe%p^er  much  dreaded   by  the  ^^a^    SfnaaL^TrUu^be^orLy'teart!: 

negros.    See  Latrodectus.  t„^„_    On  27  June  179s  a  body  of  aliut  ..4™>  of 

Qucvedo  y  Villeeae,  ka-va  (ho  e  vel-ya'gas,  French  emigrant  royalists  landed  here   from  an 

Don  Francisco  de,  Spanish  author:  b.  Madrid  English  fleet,  and  tried  to  arouse  the  people   of 

26  Sept.   1580;  d.   Viflanueva  de  los  Infantes  8  La  Vendee  and  Brittany  against  the  Convention, 
Sept.    1645-      After  study   at  the   University   of   They  were   repulsed   by  a   force  under  General 

Alcala,  he  was  banished  the  country  for  having  Hoche,  some  returned  to  their  ships,  and  tho»e 

killed  a  nobleman  m  a  duel,  and  went  to  Sicily,  who  were  taken  prisoners  were  shot. 
where  he  entered  tlie  service  of  the  viceroy,  the  QuicM,  k^cha',  or  Kich*,  an  ancient  na- 

Duke   of  Osuna,   by  whom  he   was  later  made  ti^^  ^f  western  Gnatemaia,  the  people  of  which 

mmister    of    6nance    m    the    admimstration    of  ^^^  civilised  and  of  the   Mayan  slock.     Their 

Naples.     After  his  return   to   Spain  he  was  ar-  language   was   a   dialect   aUied   to    that   spoken 

rested  m   1639  on   suspicion   of  havmg  written  i,y  the  Cakchlquel.     Their  exunt  chronicles  be- 
some   saline   verses   against   the  king  and  mm-       ,„  ^j(^^  j|jg  gth  century.    In  their  sacred  book, 

istry,  and  subjected  to  a  four  years   imprison-  p      j  Vuh,  an  account  !s  given  of  the  life  of 

pent,  the  rigors  of  whwh  caused  hjs  death.    He  ^^i,         j  ^uH^.^  hero  Xbalanque.    This  book 

13   best  known   for  his  prose  satires    such  as  ^^  ^„    ^f  the  national  traditions,  written  in 

-History  of  (he  Great  Sharper,  Paul  ot  Segovia >  ^  Quj^he  dialect    The  first  part  of  the  book 

(1627),  and  'Visions'  (163s).    The  U  ter  were  ^ontiins  mythological  accounts  of  their  history, 
rendered  mto  English  by  Sir  Roger  L Estrange  p,      ^^„^s,  etc.;  the  second  part  is  a  de- 

in  1708.    There  is  a  Spanish  edition  of  h.s  works  (ailed  history  of  the  origin  of  rtie  tribe  and  some 

^Guerray  Orbe  (1852).    Consult  the  study  by  account  of  the  Cackchiquel.    The  descendants  of 

Menmee  UBooj.  the  Qtikhe  now  inhabit  a  large  region  in  the 

Qoeialtenango,  kS-sal-ta-nan'gO,  or  Que-  central  and  western  part  of  Guatemala.    Consult: 

saltenango,   Guatemala,   city,  capital  of  a  de-  Ximenez,    Spanish    translation    of    Popol    Viih 

parfment  of  the  same  name,  the  second  city  of  (Vienna,   1857)  ;  Abbe  Brasseur  de   Bourbourg, 

the  Republic  in  size  and  in  importance,  80  miles  French  translation  of  Popol  Vnh  (Paris,  1861). 
west  of  Guatemala  city,  at  an  altitude  of  7,500  Quichua,  kfi-choo'a,   Quechua,  or  Kechna, 

feet  above  sea-level.    The  town  is  well-built  with  the   tribe    who    founded    (he    Indian    empire  of 

wide   and  wdl-paved   streets;   among  its   hand-  Pern.      The   tradition  as   to  the   origin   of  this 

some   public    buildings   are    the   cathedral,    city  aboriginal    empire    is    that    it   was    founded   by 

hall,    and   penitentiary.      It    has   a   considerable  Manco   Capac,   the   fourth   son   of   the   "creator 

domestic  trade,  and  manufactures  of  cotton  and  god,*  Viracocha   (q.v.).     Much  of  the  legendaly 

woolen  textiles.     A  railway  about  50  miles  long  and  traditional  history  has  been  relegated  to  the 

connects  Quezaitenango  with  Oiamperico  on  the  domain  of  mythology  by  modem   research,  but 

Pacific   coast.      The  city   was    founded    in   15*4  the  mythical  tale  was  founded  on  some   fact  in 

by    Spaniards,    on    the    site   of    a    native   city;  nature  or  history.    The  descendants  of  this  tribe, 

there   are   numerous   interesting    antiquities    in  a  large  part  of  the  population  of  the  Peru  of 

the  ndghboriiood.  to-day,  are  still  looked  upon  as  being  a  superior 

QuiaiiKan,  k§-ang-an',  Philippines,  a  for-  Peoplt    In  1781  one  of  the  tribe  proclaimed  him- 

mer    Spanish    commandancia,    bounded    on    the  self  as  the  remcarnalion  of  the  great  Inca  Tupac 

north  by  Bontoc,  now  a  part  of  the  province  ^mani,  g*hered  about  him  a  number  of  realous 

of  Lepanto;  area  64  square  miles;  pop.  30,000.  followers     led    a    revolt    against    the    Spanisli 

See  I^ANTo  power,   which   was    suppressed    only   after    two 
years,   and   upon  the  capture  of  the  leader,  hia 

Quianganes,  Va-ang-an  as,  a  tribe  of  the  family,  and  his  leading  followers.    See  Peku. 
Philippines,    living    in    the    comtnandancia    of  Qnichuan    (ke-choo'an)    Stock,    a    South 

Quiangan,  prov;,nce  of  Lepanto,  Luzon.    They  American  Indian  group  composed  of  numerous 

'**'l''"5i,*°  *■'"'   ""^f   ''"^"^'"^   ^^"^^^   """^  '"  tribes,  chief  ot  which   are  IhTQuiehua    (q.v.), 

a  headhuntmg  people.  inhabiting  Poru.  parts  of  Ecuador,  Bolivia,  etc. 

Quibdo,  keb'do,  Colombia,  town  in  the  de-  With  the  Ajrmaras  the  Quichuas  composed  the 

partment  of  Cauca,   formerly  the  capilal  of  the  larger  portion  of  the  population  of  the  empirs 

ancient  province  of  Choco;  on  the  Atrato  River;  of  the  Incas.    The  Quichua  language,  which  was 

about  30  miles   from  the  Pacifk  and  200  miles  formerly  the  state  language  of  the  Incas.  is  stilt 

northwest  of   Bogota.      It   was   of   considerable  the  chief  speech  of  Peru,  of  a  large  portion  of 

ccunmercial  importance  when  the  gold  mines  of  Bolivia,  of  the  part  of  Ecuador  bordering  upon 

the  vicinity  were  being  worked ;  but  the  majority  Peru,  and  of  the  northern  section  of  the  Argen- 

of  the  mines  are  now  3bandon<:d  owing  to  lack  tine  Republic.     It  is   one  of  the  most  beauuful 

of  use  of  modern  methods  of  mining.    The  sur-  and  at  the  same  time  comprehensive  tongues 

face  gold  exists  now  only  in  small  quantities,  of  America. 
Pop.  about  7,soo.  Qukk-firing  Guns.     See  Obdnanci. 

Quiberon,  ke-broii,   France,  town,  in  the  Quick-sand,  a  tract  of  loose  sand  mixed 

department  of  Morbihan ;  on  the  Bay  of  Qui-  with  water  which  will  not  support  heavy  bodies. 
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QUICKSILVER— QUIIXER-COUCH 

In  appearance  quick-sandB  do  not  difier  irvan  omtemplative  soul.  The  amiable  Fenelon  (q.v.) 
the  adjacent  sands.  They  usually  occur  on  flat  was  won  over  to  hearty  acceptance  of  some  of 
shores  underlain  by  Stiff  clay  or  other  impervious  the  less  objectionable  features  of  Quietism  by 
materittls  and  especially  near  the  mouths  of  large  the  influence  of  bis  disciple  Madame  Gusnxi 
rivers.  They  appear  to  be  formed  by  the  contin-  (q.v.),  several  of  whose  mystical  writingg  he 
ued  coliectton  of  water  within  tiie  sand  bank  approved  and  defended  when  they  were  con- 
>thich  is  prevented  from  running  oS  by  the  demned  by  the  Gallican  church  authorities, 
underlying  impervious  layer.  The  water  which  among  them  Bossuet,  bishop  of  Meaux,  who 
infiltrates  the  sand  may  be  supplied,  either  by  a.  declared  them  to  be  a  'mass  of  extravagances, 
river  current,  directed  against  a  concave  shore,  illusions,  and  puerilities."  Fenelon's  published 
or  spreading  over  a  sea-beacli ;  by  tides  which  at  apology  for  the  doctrines  of  Madame  Guyon 
their  ebb  leave  behind  them  imprisoned  bodies  having  been  censured  at  Rome  as  containing 
of  water ;  or  by  sea-currents  running  through  propositions  rash,  scandalous,  etc.,  he  promptly 
narrow  channels  and  forcing  the  water  against  bowed  to  the  judgment  of  the  Holy  See,  publicly 
the  adjacent  shore.  The  grains  of  quick-sand  committing  his  own  book  to  the  fiames. 
have  rounded  surfaces,  as  disti:«uiahed  from  Quietists.  See  Reugiovs  Sects;  QuiETISK. 
angular  or  "sharp"  sand.  It  is,  moreover,  of  „  .  ,  .  v.j  i  . 
very  light  weight.  The  infiltrated  water  sepa-  ^^^y,:  J"?*"  ^"^'l^  American  Ro- 
rates  and  lubricates  the  particles,  rendering  them  "f"  Catholic  preia I e :  b-  Oshawa.  OnUno,  Can- 
unstable  and  unable  to  support  a  heavy  weight,  »"■'  *S, '-'"  /°54-  "e  was  graduated  from  Saint 
such  as  the  body  of  a  man.  They  have  obtained  J««P^  =  College  Buffalo  N.  Y.,  in  1872  He 
a  great  reputation  for  treachery  and  danger,  espe-  J^*"  ^=B»!'  ^  theologicai  studies  at  tne  Vicen- 
cially  because  they  cannot  be  distinguished  at  f,^'?  Seminary,  Niagara  N.  Y.,  now  Niagara 
sight.  The  subject  has  been  drawn  upon  consid-  U'liversity,  and  continued  them  at  the  University 
erjibly  in  literature,  notably  in  Hugo's  f  Toilers  of  °*  Innsbruck,  Austria,  completing  his  entire 
the  Sea,'  in  W  i  Ik  ie' Collins'  'Moonstone' and  in  TL"^,  J^  a'??^^^"  '  ^f"/'  '^'^^v'" 
the  <Bride  of  Lammermoor ,'  with  probably  some  'f^g-  *"=  obtained  the  degree  of  doctor  of  the - 
exaggeration  of  the  danger.  The  efTect  of  quick-  °'°^'  =""'  was  ordained  P"est  i.)  Apnl  of  the 
sands,  however,  js  well  illustrated  by  the  sinking  ^^""^  1"^=^-  ,  ^'^""^^  '"  ;''=  ^"'"^  States,  he 
in  1875  of  a  locomotive  and  train  at  PueUS^  wJ^'^T'^  ^"m'v^  Ihe  Chnreh  at  Attica 
Colo,,  which  sank  beyond  discovery  though  ^^,'*™"'/.u  'r?u  ^^  Y'-d  "«  !"  '^v'''","^'^!^ 
probed  foe  to  a  depth  of  50  feet.  To  make  it  r«^'*",,°i  ^^' P'^!""^'^f-  ^^^\^-  ^-  ^".'^ 
possible  to  operate  in  quick-sands  engineers  are  ^.''f'^°  .J? J^  rJ"  k  o '»  ""^  "ctorship  of 
Accustomed  to  congeal  them  by  forcing  inio  ^'"'  ^"<tf^^,  S^"^''ri  ^"'^"l.*''.  ^■^"'^  '^T""^ 
them  brines  and  liquids  at  low  temperatures.  ^  *e  death  of  Mgr  Gieason,  but  his  res^ence 
.  ,  ,  ,.  r^  ,,  „  I"  ("at  parish  was  short,  as,  on  24  Feb.  1897,  he 
QuickaUver.  See  Mescuby  ob  Quicksilvkh.  „as  consecrated  bishop  of  Buffalo  to  succeed 
Quids,  in  American  political  history,  a  Bishop  Ryan,  deceased.  Bishop  Quigley  was 
name  applied  to  a  fartion  of  the  Republican  diosen  arbitrator  in  the  great  labor  strike  in 
party  led  by  John  Randolph  from  1805  to  1811.  Buffalo  during  1904.  and  on  8  Jan.  igoj  was 
They  were  opposed  to  the  nomination  of  Madi-  promoted  to  the  archicpiscopal  sec  of  Chicago. 
son,  Jefferson's  choice  for  the  succession.  They  The  archdiocese  comprises  a  Catholic  popula- 
declared  war  on  the  administration  party  in  tion  of  approximalely  1,000,000;  619  priests;  316 
1806,  as  goverifing  Congress  by  backstairs  in-  churches;  16S  parochial  schools;  y  orphan  asy- 
fluence.  They  imposed  the  restrictive  system,  I"ms;  18  hospitals,  and  many  other  charitable 
and  nominated  Monroe  in  i8oa  Their  leading  and  educational  institutions. 
ground  of  divergence  from  tbe  administration  Quill,  the  hollow  stem  of  a  feather  (see 
was  that  it  had  moved  away  fron  the  ground  Plumage).  Many  utilities  have  been  found  for 
occupied  by  tbe  party  when  in  opposition,  and  in  those  of  the  larger  siie,  but  their  use  is  declining. 
the  direction  of  central! nation  and  federal  en-  The  principal  use  of  quills  is  still  for  making 
croachment.  pens,  for  which  the  feathers  of  the  swan  are 
QuietiMn,  a  tendency  in  religious  devotion  most  highly  esteemed,  but  goose-quills  are  most 
rather  than  any  specific  system  of  religion  or  commonly  used.  Crow-quil!s  are  said  to  be  best 
mysticism.  It  consists  in  making  Christian  per-  i°f  ""e  writing  and  drawing.  In  preparing 
feciion  a  state  of  uninterrupted  contemplation  l^'l'^  for  making  inio  pens,  they  must  first  be 
of  divine  things,  the  soul  meanwhile  remaining  cleaned  mside  and  outside  of  fatty  matter,  which 
quiet  and  entirely  passive  under  the  divine  ir>-  would  prevent  the  ink  from  flowing  freely, 
fluence,  heedless  of  the  customary  precepts  of  ff"3  is  done  by  burying  the  qu.!l-ends  of  the 
practical  religion,  and  without  thought  of  re-  reatners  for  a  few  seconds  in  fine  sand  at  a  tem- 
wards  Of  punishments  in  another  world,  which  Perature  of  about  140  F.  The  quills  are  then 
are  ibe  master  motives  of  vulgar  piety.     The  Pol'shed  and  dried. 

term  Quietism  was  first  used  to  designate  the  QuiUaia   (kwll-la'ya)  Bark,  the  bark  of  a 

mystical  teaching  of  Miguel   de  Molinos    (q.v,)  South  American  tree   {Quillaja  loponaria),  be- 

who  died  (1696)  in  the  prison  of  the  Holy  Office  longing    to    the    division    Spirao    of    the    order 

at  Rome  to  which  he  had  been  condemned  for  Hotacea.    The  tree  has  smooth,  oval  leaves,  and 

teaching  in  sundry  of  his  writings  that  the  per-  white  terminal  flowers,  solitary  or  in  small  clus- 

fect   Christian   life   consists   in   passive   contem-  ters. 

platton,    unaffected    by    hopes    or    desires,    and  Quiller-Couch,      kwil'er      kowch,      Arthur 

that   the   soul   thus    occupied   neither   gains    by  Thomas.     English    author:    b.     Cornwall    21 

good  works  or  acts  of  piety,  nor  suffers  through  Nov.  1863.     He  was  educated  at  Oxford,  where 

the  commission  even   of  gross  sins,  for  these  he  was  classical  lecturer  in  1886-7,  and  won  some 

affect  only  the  lower  nature  of  the  devotee  and  success  with  his  first  book,  'Dead  Man's  Rock' 

cannot  bring  any  stain  upon  the  purity  of  ■  (1887).    In  1687  he  began  a  literary  career  in 
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QUIIXIAH  —  QUINCE 

London,  where  in  iS8g  he  ioined  the  staff  of  the  don  24  Feb.  1693 ;  d.  Bath,  Somerset,  ^t  Jan. 

'Speaker,'  the  Liberal  weekly  newly  estabhshcd  1766.     He  was  die  son  of  an  Irish  barrister, 

by  Sir  Werayss  Reid  (q.v,).     He  retained  until  and  was  educated  in  Dublin,     In   1714  he  went 

legQ  his  connection  with  the  <  Speaker,  >  a  part  upon  the  Dublin  stage,  and  a  year  after  appeared 

of  his  contributions  to  which  appear  in  the  col-  at  Drury  Lane  Theatre.     In  1717  he  went  to  the 

lections  of  short  stories,  'Noughts  aod  Crosses'  theatre    in    Lincoln's- Inn- Fie  Ids,    where    he    re- 

(1891)    and    'The    Delectable    Duchy'    (iSg^).  mained  14  years,  and  acquired  celebrity  in  char- 

Among  his  further  volumes  are:   'Green   Bays:  acters  of  grave,  dignified,  and  sententious  trag- 

Verses    and     Parodies'     (i8g3);     'The    Golden  edy,    as    in    Cato,    Zanga,    and    Coriotanus    (in 

Pomp'  (189s).  an   Elizabethan  anthology;   <Ia'  Thomson's  tragedy  of  that  name),  and  in  those 

(i8g6):    'Adventures   in  Criticism'  <i8g6);    be-  of  strong,  sarcastic,  comic  humor,  as  Falstaf! and 

ine    selected    reviews;    'The     Ship    of    Stars'  Volpone.     In   1735  he  returned  to  Drury  Lane, 

flSw);      'Old     Fires    and     Profitable     Ghosts'  on   guch  terms  as  no  actor  had   previously  re- 

(!<)>»);  'The  Laird  s  Luck' (looi);  'The  We&t-  ceived;  and  he  retained  preeminence  until  the 

cotes'  C1902);   'The  White  Wolf"  (1902);   'The  appearance  of  Garrick  in  1741.     In  1747  he  was 

Adventures   of    Harn-     Revel'     (1903);    'Hatty  engaged   at   Covent   Garden   with   Garrick;   but 

WesleyMlQ03);andiShimngFerry'(i994).     He  the  new  actor  obtained  so  great  a  share  of  at- 

dso   completed   'St.    Ives'    leh    unfinished   by  tention  that  Quin  retired  from  the  regular  stage 

Robert  Loms  Stevenson  (q.v.).     Much  of  hi*  ;„    ,75,.     His    last  performance    was    FalstSf 

writer  work  appeared  over  the  pseudonym  <Q.»  (,^53)    ;„  ^hich  diaracter  he  is  supposed  never 

Mtjch  o(  h.s  matenal  he  has  denved  from  Corn-  ^  have  been  excelled     Garrick,  oS^e  his  rival 

S^'i,*^'  ■"*  *""  ""^'  particular  study  of  the  ^^^  afterward  bis  friend,  wrote  the  epiUph  for 

Welsh  poor.  I,i5  monninent  in  Bath  Abbey. 

„  Eng-  Quinanlt,  ke-no,  Philipp«, 

,0  April  tist:  b.  Paris  3  June  1635;  d.  there  26  Nov.  1688. 

1856.    He  was  editcated  at  King  William  College,  He  studied  law,  but  became   a  playwrigjit,   his 

Isle  of  Man,  and  was  admitted  a  solicitor  in  first  drama  being  produced  when  he  was  18  and 

18^     He  visited  Morocco  in   1884  and  became  meeting   with   marked   success.     The   continued 

a   McJiammedan  the  following  year.     He  made  success   of   his    tragedies,   comedies,   and   tragi- 

Bubsequent  visits  to  Morocco,  Turkey  and  Persia,  comedies,  of  which  he  produced  16,  made  him  a 

and  in  i8gs  the  Ameer  of  Afghanistan  awarded  mark  for  the  satire  of  Boileau,  and  he  abandoned 

him   the  title   of   Sheik-ul-Islam   of  the   British  tragedy  and  engaged  in  writing  librettos  for  the 

Isles.     He  has   been  special  commissioner   for  operas  of  Lulli.    In  this  field  he  displayed  great 

Canadian  oaths  since  1884  and  has  published:  originality  and  though  his  success  at  the  time 

•The  Faith   of   Islam'    (1887);    'Fanatics  and  was  attributed  to  Lulli's  music  by  Boileau  and 

Fanaticism'    (1888) ;    'Religion  of  the  Sword'  other  critics,  his  verse  is  still  read  and  admired 

(i88q);    'Polly,'  a  novel    (i8gi);   <The  Ways  while  the  music  is  forgotten.    He  was  admitted 

of   Sin,'    a   novel    (1894);    'Moses,   Christ   aad  to   the  French   Academy  in   1670  and   his   later 

Mohammed'      (18^);      'Studies     in     Islam'  years  were  spent  in  ease  and  comfort.     Of  his 

(i8g8);  'Manx  Antiquities'   (1898).  operatic  pieces   'Armide'   and   'Atys'   are  beit 

QuUp,    kwllp,    a    malicious    and    hideous  a^fM'"^  rL'''V'^?T«.'^'"',^^V^'*^^(  "i?'' 

dwarf  who  figures  prominently  in  Charles  Dick-  ^,.  ""=   ^^^l^.  *'*5).      Editions   of   his 

ens'  novel,  'Old  Curiosity  Shop.'     He  torments  ^^^ks  *«"  published  in  1739.  1842.  and  i88a 

and  abuses  his  wife   Betsey,  and  when  about  Quince,  a  shrub   or  small  tree    (Cydoata 

to  be  arrested  for  felony  drowns  himself.  wlgorit)  of  the  rose  family;  a  native  of  central 

Qnirtei,  Hanr,  English  artist  and  author:  fif,!^;"™'  TJ""  i'  "l'  "'<'."!«'  T" 

b.  liwet  Notwooi  Surrey,  M  Jan.  1851.     He  ^J^  .'?"  ,VZS^           ?    '  '".'  '"', 

was  educated  at  dmbridge    studied  at  Bruges  Si  "SL     .  u    T    """f"'  "»■«'"?  "f 

and  in  Italy,  and  in  1878  wis  called  to  the  lit.  *',?"i?"' .""'t  ".'?;  f'"  "'""Z.°' 2' 

In  1876-88  he  was  connected  with  various  Lou-  "f"''  ff'jf'I'  """"  ^''fi, '!«'""«  ^'"J'* 

don  newspapers,  and  in  .888^0  he  conducted  the  f'"?  "■,,''»'„'"»'  "'"S  "  »  ■'•""V"'^'  h 

<Universal    Reiiew'    whichhe    founded.     His  hay"8  ns   Sowers  sol.Ury   upon  the  ends  of 

lirsl  exhibition  of  paintings  in  oil  was  made  at  "T'?!  "'  f'J"^'  "^^  VTt.  ""  J"?" 

the  Royal  Institute  m  188$,  and  In  .S94  his  col-  ?   J  K     '  S    t'T   „      tTf-  ^'i*'  '   S 

lected  iorks,  lao  in  nnSer  were  eSibited  at  ',"''.'"                        ''  S"'  "  " '■'8l''>;  P""<l 

the  Dudley  Gallery.     He  is  the  originator  of  '.°     "^'V  P'™"«'.  .<'"">■   '<'■■  ."d   as   a 

<Whafs  What,'  first  issued  in  190a.  and  has  pub-  "".fC"',,'"  Z^^JL'^.S,'"  '?"l.      .^ 

Utti.H    <nioito>  Cigftit .  iTs  Marriao.  a  Failiirp'  ^"^    P'*""*    '*    propagated    mamly    by   stool 

'  K)  :  ^SSere'S'ii  Art^Llfr.n'd'^lite'a.  '"'"»8.  *=  joot.d  layer,  being  i^ow.  in  nur- 

A,rp)    riRnol  ■  Ptr  ^^  "^^'  usually  two  years  after  their  removal 

lure    ^lovj,  c".  from  the  parent  bush.     They  are  then  planted 

Quimper,     kaii  par ,     France.,  sometimea  from  lo  to  15  or  more  feet  apart  the  d.sUnce 

called  QuiMPER-CoRENTiN,  capital  city  of  the  de-  depending   upon    the   soil.      On    light   soils   the 

Mrtment  of  I'lnislere,  lying  at  the  junction  of  shrubs  make  rapid  growth  but  are  shorter  lived 

ttie    ^bteir   and    Odet,    whence    the   name    from  and    less    productive    than    upon    heavy.      They 

Breton    'Kemper,'    junction   or  confluence     It  should  commence  to  bear  wheVabout  three  yeai4 

has  the  fine  cathedral  of  St.  Corentin,  built  in  md  and  reach  full  bearing  when  ten.    Contrary 

1424-     The  old  capita!  of  Cornoua.Iles,  it  figured  (o  popuUr  opinion  the  qmnce  will  do  best  when 

m  the  religious  wars.    It  has  sardme-fisheries,  cultivated,  but  the  stirring  of  the  soil  must  not 

brewenes,  paper-factories,  tanneries,  and  a  popu-  be  deep  because  the  feeding  roots  are  rather 

Jation  of  atjout  20,000.  close  jq  ^^^^  surface,  especially  if  the  soil  be  very 

Qnin,  kwln,  James,  English  actor:  b.  Lon-  moist.     To  obviate  this  danger,  growers  often 
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Mt  the  planU  niher  deeply  and  for  the  firot  few  33  Jan.  1744;  d.  at  sea  off  Gloucester,  Mass.,  36 

yean   work  the  soil  away  from   them  so  as  t«  April- 1775,     He  was  graduated   from   Harvard 

induce  deep  rooting.     They  always  use  shallow  in  1763,  studied  law  in  the  o&ce  of  Oxenbri<^e 

looting  cover  crops.     It  is  another  popular  mis-  Thachet,  and  acquired   a  large  practice.     After 

conception  that  the  plants  do  best  in  undrajned  the  "Boston  Massacre*   (q.v.),  he  was  selected 

soil.    The  best  orchards  of  western  New  Yorl^  with  John  Adams,  by  Captain  Preston  as  counsel 

where  the  quince  is  an  important  crop,  are  upon  for  the  defense.    He  wrote  many  political  pam- 

well  drained  land.  phlets,   and   contributed   much   to   contemporary 

The  tree  seldom  grows  more  than  15  feet  journals.  In  1J74  he  sailed  for  England,  where 
talL  It  should  be  trained  in  bush  form;  that  is,  he  consulted  with  the  friends  of  America,  but 
with  several  stems,  though  some  growers  prefer  died  on  the  return  voyage.  An  able  orator,  he 
the  tree  form  with  only  one  stem.  The  latter  was  among  the  first  (o  assume  a  bold  revolution- 
seems  more  likely  to  be  injured  by  borers.  Be-  ary  attitude.  Though  he  incurred  at  the  time 
yond  the  removal  of  interfering,  dead  or  un-  some  odium  for  his  defense  of  Parker,  his 
necessary  limbs  the  pruning  consists  of  'head-  course  was  later  strongly  commended. 
ing-in»  the  twigs,  a  process  which  reduces  the  n  t  v  ■  1.  1  •  j 
number  of  fruits.  Being  fairly  hardy  and  a  .  Qu^T.  J^^  American  statesman  and 
rather  late  bloomer  the  quince  is  a  ver^  regular  educator:  b  Boston  4  Feb.  1773;  d.  Qujncy, 
annual  bearer,  but  unless  the  tops  be  kept  open  J*^*'  j  .-'"'y  ^864.  He  was  graduated  from 
and  the  quantity  of  fruits  reduced  the  specimws  ^."f.^'^  '"  '^^  studied  law  and  in  1793  was 
will  be  inferior.  Though  the  fruits  ripen  late  ^''™'."^  to  practice  and  gave  much  study  to 
and  when  gathered  are  lenerally  very  hard  they  P^l"^'!^^  P^^T"^"  ■  ^?  *'"  "'.^^'TV"  °'''  !■""* 
should  be  handled  vet^  carefully  and  not  bi  4  July  179^  he  gained  so  eiUended  a  reputation 
altowed  to  fn;e«.  Exc4>t  as  indicted  the  man-  '''»'  ""  '800  he  was  made  Federalist  candidate 
agement  of  a  quince  orx:hard  is  much  the  same  1°'^  representative  in  Congress.  Though  defeated 
»  for  pear  orchard.  t*"*"  through  the  ridicule  of  Republican  journals, 

Among  the  insects  which  feed  upon  the  quince  ^«  ,^^  elected  m  the  autumn  of  1804  «/«/ having 

are    several    borers,    scale    insedsV  caterpillars,  '"  the  sprmg  of  that  year  been  chosen  to  (he  State 

ptant-lice,  etc.,  which  are  found  <^  othe?  fruit  «7^«":     He  remained  m   Congress  until  _i8i3, 

trees,  especially  apples  and  pears.    These  may  be  when  he  declined  reelection.    He  was  a  finished 

controlkd  in  theSme  way.    (See  Apfle;  P^ab;  «"tf  ■  ''P°''=  '"'''1'^  ""  "^"^  "^f^^^^  »»?'"  °^ 

iNSECncujE.)     The  quince  curculio  (.CoKOlrache-  Ofhate.  and  was  one  of  the  most  efficient  mem- 

iiw  cralagi).  a  broad-shouldered  snout-beetle  of  *>J"  °^.^"  P*^'  **V'^*'  during  his  whole  term 

American  rlativity,  lays  its  eggs  in  the  fruit  in  ?f . ""'«  "">="'<('  hopelessh-  m_the  mmontv. 

early   summer      It   mav   be   controlled   like   its  His  statesman-like  grasp  of  affairs  is  most  clearly 

relative  the  oliim  curculio      fSee  Plum  1     Sev-  »hownbythe  constant  emphasis  which  he  placed 

mf»«l1edoUnt  diseases  coi^on  to  the  «Ir  "P«"  *^^  increasing  political  danger  with  which 

quince  '^They  have  been  combVted  in  tRe  same  ^^"^  ^""^  ""'  ="^  P/'^f'^ed  a  peaceable  seces- 

way  as  on  the  other  fruits.  f*^""  '"'"•m  "  t  ^.t    11^'  ^'  '\  Y'      '"4 

Consult;  Bailey,  'Cyclopedia  of  American  to  be  impossible.  Inthe  State  senate  he  urged 
Horticulture-  (New  Yorkri9<»-2) ;  Meech,  '^'T'^'j^'^^^Vl  ,"f?^' "k^  Tvh  th.H  m=" 
<niiin«.  riiliiirp>  fMpuT  Vnrlf  iRnftI  ""*"*  "'  ^he  Constitution,  by  which  the  clause 
yuince  Culture  (New  York.  i8g6J.  permitting  slave-States  to  reckon  three  fifths  of 
,  Quin'cke,  Georg  Hermann.  German  physi-  the  slave  population  in  obtaining  a  basis  for  rep- 
ent: b.  Fratikfort-on-the-Oder  1834.  He  wai  resentation  was  to  be  stricken  out.  Of  course, 
«lucated  at  the  universitieg  of  Berlin,  Konigs-  such  a  measure,  had  it  succeeded,  would  have 
berg,  and  Heidelberg,  and  in  1859  was  privat-  resulted  in  the  dismemberment  of  the  UnioiL 
docent  at  the  University  of  Berlin.  In  1872  he  Quincy  opposed  the  annexation  of  the  Louisiana 
wa»  appointed  to  a  chair  at  the  University  of  territory,  and  in  his  speech  of  4  Jan.  181 1  took 
Wiiraburg,  and  in  1875  became  professor  of  the  advanced  Federalist  position  that  the  Con- 
Pb^ics  at  Heidelberg.  He  has  made  important  jtitution  did  not  confer  on  Congress  power  to 
mveatigaticMis  of  capillary  phenomena,  and  val-  admit  any  new  States  save  such  as  might  be 
usble  researches  respecting  electric  influence  formed  from  territory  belonging  to  the  United 
upon  different  forms  of  matter.  States  in   178?.     He  declared  that,  if  the  bill 

Quin'cuiut,  an  arrangement  of  five  objects  passed,  the  Union  was  thereby  dissolved,  and 

in  a  square,  one  at  each  corner  and  one  in  the  that  it  would  be  the  right  of  all  States  and  the 

middle.    It  is  particularly  employed  in  reference  duty  of  some  'to  prepare  definitely  for  a  sepa- 

to  the  arrangement  of  trees.     The  term  is  fre-  ration.*    This  is  believed  to  be  the  earliest  enun- 

quently  used  in  astronomy.  ciation  in  Congress  of  the  doctrine  of  secession. 

Quincy.     kan-se,      Antoine     Chryaostorae  Eventually  Quincy  acquiesced   in   the  purchase. 

Quatremirc  de.     See  QuATREMiitE  de  Quincy,  upon  each  of  the  original  13  Slates  signifying  its 

Anminf  rHBvstwTnvF.  assCTit.     He  attacked  the  Embargo,  and  opposed 

AKioiNE  LHRVsosTOMt                           _  theWarof  1812,  though,  unlike  many  Federalists, 

«um«7.  *"'.", 2'x  Edmund,   Amcncan   au-  j,j  supported  the  administration,  and  on  25  Jan. 

ttior,  son  of  Josiah  Quincy  (1772-1864  q.v.)  ;  b.  ,9,2  made  in  the  House  a  notable  speech  on  the 

Btfslon,  Mass.,  1   Feb.   1808;  d.  Dedham,  Mass.,  ^a^y      Upon   his    retirement   from    Congress    in 

17  May  1877.     He  was  graduated  from  Harvard  ,3,3^  f,e  „as  at  once  elected  to  the  Stale  Senate, 

in  1827,  was  a  prominent  and  able  contributor  where  he  remained  until  1820,  then  entering  the 

to  the  anti-slavety  press  and  wrote:   'Wenslcy'  House    of    Representatives,    of    which    he    was 

(1854);   tLife  of  Josiah  Quincy'    (1867);  etc  speaker  imtil  his  resignation  in  1822  to  become 

QuRinr,  JosUh,  sometimes  called  Josiah  judge  of  the  Boston  municipal  cou"      In  ihic 

QuiHCi.:  Jr.,  American  lawyer:  b.  ^oston,  Mass.,  capacity  he  was  the  first  tohand  dowi 
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then  much  criticized  but  now  accepted  in  the  mains,  an  inedisustible  supply  of  water  u  tlic 
IJnited  States  ajid  England,  that  the  publication  water  is  derived  from  an  intake  pipe  from  the 
of  ttud)  with  good  intent  anil  forajustifiableend  channel  of  the  Mississippi  River.  Quincy  was 
is  not  UbeJ.  From  1823  to  1828  he  was  second  settled  and  laid  out  by  John  Wood  in  the  year 
mayor  of  Boston;  during  his  administration  all  of  1821  and  to  his  memory  there  has  been 
the  municipal  departments  were  put  in  efli-  erected  a  statue  in  Washington  Park,  this  beii% 
cient  working  order.  In  1829  he  became  the.  principal  part  of  the  city.  Quincy  haa  a 
presideni  of  Harvard,  and  this  post  he  held  series  of  16  nicely  located  parks  situated  in 
until  his  retirement  in  1845.  In  1856  he  was  a  different  parts  of  the  city  connecced  by  a  boule- 
supporter  of  Fremont  for  the  Presidency.  Be-  yard  surrounding  the  cily,  and  in  all  aggregat- 
sides  several  speeches,  he  published:  'History  ing  152  acres.  This  in  connection  witli  the 
of  Harvard  University*  (1S40)  ;  'History  of  Illinois  Soldiers'  and  Sailors'  Home,  which  con- 
the  Boston  Antbenxum'  (1851)  ;  'The  Mu-  tains  lijo  acres,  makes  ample  room  for  out-door 
nicipal  History  of  Boston'  (1852);  'Memoir  recreation.  The  Illinois  Soldiers'  and  Sailors' 
of  John  Quincy  Adams'  (1858),  and  other  Home,  situated  upon  these  beautiful  grounds  of 
works.  Lowell  refers  to  him  as  "a  figure  of  ad-  140  acres,  is  complete  in  every  detail  and  has  a 
mirable  example  in  3  democracy  as  that  of  a  capacity  for  2,000  veterans  and  the  average  at- 
model  citizen."  Consult:  Quincy,  'Memoir'  tendance  is  about  1,700.  Quincy's  Federal  build- 
(1867)  ;  Lowell,  'A  Great  Public  Character'  in  ing  and  eourl-hoiise  are  buildings  worthy  of  any 
'My  Study  Windows'  (1867).  city,  so  is  the  city-hall  recently  erected  at  a  cost 
Quincy,  Joriah.  American  lawyer,  son  of  of  $i4D,ooa  The  trade  of  the  city  is  extensive 
Josiah  Quincy  (1772-1864,  q-v.)  :  b.  Boston,  ^"d  is  distributed  on  several  hues  of  ra.lrcad 
Mass..  17  Jan.  1802;  d.  Quincy  'Mass.,  2  Nov!  a"<>  ""^  M-ssissippi  River.  JI any  of  the 
1S82.  He  was  graduated  from  harvard  in  1821,  ^^^^'^  ,«"  '"versed  by  ,  electric  railways, 
served  as  president  of  the  Massachusetts  senate  f''^  total  extent  of  whicli  is  27  miles,  allow- 
in    1842,   was   mayor   of   Boston   in   1845-0  and  '"B    P'^^P'^    '",  ^o    to    all    the    pruKiM^    busi- 

e  'Figures  of  the  Past'   (1882).  "^^^  points  and  parks.     The  city  is  divided  into 

,„;_.,       t     ■  u      A_     ■  .-.-  ■  seven    wards.     Of    the    public    and    charitable 

,'nmcy    Josiah,    American    politician     son  buildings   the  city   contains   two  hospitals   with 

osiah    Phillips  Quincy:   b.    Qmncy,   Mass..  ^^  combined  capacity  of  about  300  beds;    10 

.     He    was    graduated    from    Harvard    m  asylums   and   homes,  and   33  churches,    repre- 
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senting  about  all  the  denominations  found  i: 
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practised.  He  has  been  a  leading  member  of  community  of  the  size  of  Quincy.  Of  public 
the  Democratic  parly,  was  chairman  of  tlut  s^hooi  houses  there  are  13.  having  been  built  at 
party  s  Stale  Committee  and  manager  of  the  ^^  aggregate  cost  of  one  half  million  dollars, 
,«^^H  "'""  i  f""  "^''<"'='.  Committee  m  ^jth'^a  corps  of  114  teachers.  The  attendance 
i^-H=  f  ■  1  f  "^  *°"5  -^^^1  '"  '""^  *'?'"';  of  ""^  P"l'l''=  ^=''Ools  number  S,40O  children, 
chusetts  legislature,  and  m  1893  was  appointed  Besides  these  there  are  12  parochial  schools 
assistant  secretary  of  stale  by  President  Cleve-  (},at  have  a;i  attendance  of  2400  children  with 
land  serving  six  months.  In  i8gs  he  was  ^^  attendance  among  the  seven  colleges  lo- 
elected  mayor  of  Boston  and  in  i8g7  re-elected,  „ted  here  that  have  an  attendance  esti- 
his  progressive  policy  in  regard  to  the  extension  ^^t^i  a,  about  1,500.  The  commcrcUl  Jn- 
of  municipa  functions  attracting  wide  atte:n-  teresis  of  Quincy  are  represented  by  1,500 
tion.  He  established  the  department  of  munic-  fir^s  „ith  a  capitalization  of  over  $IS,ooo,S^ 
ipal  statistics,  a  municipal  printing-office  and  embracing  ahnost  every  kind  of  manufaotory. 
electrical  construction  department,  greatly  in-  Q^jncy  is  known  particularly  as  a  strong  mann- 
creased  the  number  of  public  baths,  and  provided  fartnring  cily,  there  being  8  foundries  with  a 
™„,f^  *^  ■  <^°"'="'^-  ="'1  organized  eight  c«pitalization  of  $2,000,000,  7  machine  shops  wit* 
rl^^y,i}5~  ^T^°r-^^°^Z-^^V^?°^^^f^'^/'  «  capitalization  of  over  $1,000,000,  5  carriage 
charitable  institutions,  public  baths  and  other  manufactories  with  a  capitalization  of  Jiflo^ 
improvements  ^^  5  A^u^  ^j,,,  ^(,1,  ^  capitalization  of  $500.- 
Quincy,  HI.,  the  capital  city  of  Adams  000;  also  the  largest  steam  governor  plant  in  the 
Count];.  IS  situated  on  the  east  bank  of  the  Mis-  world,  with  a  capitalization  of  $500^000.  There 
sissippi  River,  264  miles  south  of  Chicago  and  are  also  6  breweries  with  a  capitalization  of 
160  miles  north  of  St.  Louis.  It  was,  according  $1,000,000,  also  4  incubator  factories  with  a  cap- 
to  the  census  of  1900,  the  third  city  in  the  State  italization  of  $i.ooo.ooa  There  are  also  manu- 
of  Illinoi^  It  IS  built  upon  an  elevated  platean  factories  of  furniture,  plows,  tobacco,  organs, 
160  feet  above  the  high-water  mark  of  the  Mis-  soap,  files,  and  matches.  Quincy  is  also  well 
sissippi  River.  The  water  supply  of  Quincy  is  represented  in  the  publishing  line  by  4  daily 
given  from  a  reservoir  with  a  capacity  of  ao,ooo,-  papers,  besides  numerous  weeklies  and  monih- 
000  gallons  at  an  elevation  of  229  feet  above  the  lies,  19  In  all.  Pop.  (ipioj  36,587. 
City,  giving  an  average  pressure  of  40  pounds,  H.  H.atch,  M.D. 
thnrnV^w  'Jffo"  .*"t'-™B  *\"  reservoir  being  Quincy,  Mass..  city  in  Norfolk  County;  on 
tTn.tj'  ^^V^-  "'?''r«^'*  absolutely  pure.  Qui^  Bay,  and  on  the  New  York,  N.  H,  &  H. 
™t^ST"  '^T°'  ',,'^*=  '^^^"?  ""^  ■•"  ''^  "i'^oad-  T^'  c'ty  '""^''-d"  within  its  corporate 
r=,hhi.  f  ^""■'''■.J"^'''"^,.,'^"'"^  ■'"*'■* '''■^  'i'"'«s  s«=«"l  villages:  its  area  is  aboutiC'^ 
nnmninc^.™  1'"  T'"i''v  '°  ''v=,"i-  Thc  square  miles,  nearly  four  square  miles  of  which 
?ion'^ln!i^'^f'2^^^P''^1,'"'  V^^^"  "P^"-  ="  '"  P-bl'c  parks  It  is  bounded  on  the  north 
^mn^Cnd  ,ni:  ^'«^'^  e='"o"s  <^f  ily  and  one  by  Neponset  feiver.  and  on  the  south  by  Fore 
d^nrZ  w.,?r  t"^  1i?^T..^"''!"'  ^"f^"^  "'"'■■  I'  "^«  ^'»'«1  in  '&^  and  was  first 
itv  mechtJr.1  fiu  *.^  "/**  '■''  '*  J*"*'^*"-  ■*"«"■"  ^'  ^l"""'  Wollaston.  About  four  years 
ove^.^s  drMrlL»in^%l,/^*°7  '""■■■.'"«  V"  "^  '"'"  ■T'^''^"  ^lorton  (q.v.)  obtained  cont^l  of 
oxer  Its  distributing  system  of  45  miles  of  water  the  settlemeiy  and  established  his  "New  Eng- 
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QUINBT  — QUININE 

lish  Canaan,*  'Merry  Mount.*  His  institution  three  was  to  represent  hiunanity  a«  general,  in- 
at  the  *Ma]r  Pole*  and  other  'IdoUs,*  and  his  dividual,  and  religious  —  Ahasuetus,  the  race; 
manner  of  living  in  general,  offended  the  Puri-  Napoleon,  the  individual,  and  Prometheus,  the 
tans  of  Boston,  and  they  thought  him  a  danger-  martyr.  In  1S38  be  publislied  a  reply  to  Strauss' 
ous  man  in  the  new  country.  He  was  arrested  'Life  of  Jesus,'  the  next  year  was  appointed 
by  Miles  Standish  and  sent  back  to  England,  professor  of  foreign  literature  at  Lyons  and  in 
The  place  remained  a  part  of  Braintrce  until  1841  became  professor  of  Southern  Literature  in 
1702  when  it  wag  incorporated  as  Quincy,  after  the  College  of  France.  His  Lyons  lectures  were 
John  Quincy.  In  1888  it  was  chartered  as  a  city,  published  under  the  titles,  'Genie  des  Religions' 
The  first  railroad  in  New  England  was  con-  (1842),  and  <Le  Christianisme  et  la  Revolution 
structed  here  in  1826-7;  it  was  two  miles  long,  Frangaise.'  His  lectures  delivered  at  the  Col- 
operated  by  horses,  and  used  for  carrying  stone  lege  of  France  attacking  the  Jesuits  so  aroused 
for  building  Bunker  Hill  Monument  There  public  feeling  that  the  government  closed 
are  many  places  of  historic  interest  in  and  around  h's  class-room  in  1846.  His  republican  opinions 
Quincy,  and  some  of  the  buildings  of  Revolution-  became  so  pronounced  and  his  expression  so 
aiy  days  are  still  in  existence.  Quincy  came  outspoken  that  after  the  coup  d'Slat  of  Louis 
into  great  prominence  the  last  quarter  of  the  Napoleon  in  1851  he  was  banished  from  France. 
19th  century,  on  account  of  an  educational  move-  His  exile,  which  lasted  until  after  the  fall  of  the 
ment  under  the  leadership  of  Francis  Wayland  Empiie  in  1870.  was  fruitful  in  such  works  as 
Parker  (q.v.).  Many  prominent  people  have  'Marnix  de  Saint-Aldegonde*  (1856);  <L'His- 
lived  in  Quincy;  it  was  the  birthplace  of  John  t^ire  de  Mes  Idees'  (1858);  'Merlin  I'En- 
Adams,  John  Quincy  Adams,  and  John  Han-  chanteur>  (i860) ;  and  the  Revolution  Fran- 
cock.  The  Adamses  are  buried  underthe  old  "J^'^"'  (1865).  Re-established  in  Parb,  he  was 
"Stone  Temple*  elected  to  the  Chamber  of  Deputies  and  voted 
Quincy  Is  largely  a  residential  suburb  of  consistently  against  all  monarchical  reaction  and 
Boston ;  but  the  quarrying  interests  are  still  of  f?^,  ^"^  _ secularization  of  laws.  His  last  work, 
importance.  It  has  also  a  large  ship-building  'L  Esprit  Nouveau'  (1874).  contains  an  ex- 
plant,  machine  and  tools  shops.  It  has  a  city  pres"""  of  his  social,  political  and  intellectual 
hospital,  the  Woodward  Institute,  [or  girls;  the  ""''■,   ^'^  complete  works   were  published   m 

istered   under  a   revised  charier  of  1900,  which  Qumgua,     kengwa.     Philippines,      pueblo, 

provides   for   a  mayor  and  council,  elected  an-  Province   of    BulacA,    Luion;    00   the    pumgTO 

nually.     The  school  board  is  chosen  by  popular  River,   seven   miles   from   its   mouth;   six   miles 

rote.     The  mayor  appoints  the  heads  of  all  de-  «"■"»   •>»   *"e   town   of   Bulacan.     It   is   a   road 

partments  except  that  of  the  school  board.    The  centre,  and  is  a  health  resort  for  the  surround- 

council  elects  the  other  administrative  officials.  "«  provinces  because  of  its  pure  water.    Pop. 

Pop.    (1900)    23,899;    (1910)    32,642.      Consult:  '*'°™- 

Adams,  'Three  Episodes  of  American  History' ;  QtrinldiiM.     See.  Quinihb. 

Hurd,  'History  of  Norfolk  Coimty';  Pattee,  'A  rt..j_i_.    it--            i     -■  -         .   n..:..:... 

History  of  Oia  Braintree  and  Qiiincy> ;  Wilson.  ,  B^^ui^^'n^   ""^  ^'^'  "'",'  °\  9*^^^ 

•Wheri   .\merican    Independence   Was   Bom';  Vi'"K,  l^-"**^^'l '?'«,    '"^^'j'  "'*•*  '?A,  ■ 

Adams.  'The  Centennial  Milestone' ;  Report  of  S""  °AAt^[f;,  Technical  y  known  as  a  febri- 

U.    S.    Commissioner    of    Education.    Vol.    L  n.fnilT  .^^^V  /       ■d^..^^  if^^^^^^^^ 

-  -  .  _  .  ..."  ijuinine  is  one  of  lour  important  alkaloids  ot>- 
tained  from  the  bark  of  the  cinchona-tree  fPc' 
ruvian  bark;  see  Bahk,  Peruvian);  the  ottieri 

Qnitiet,  k€-na.  Edgar,  Frenc^i  litterateur;  being      t^uinidine,      cinchonidine.      cinchonine 

b.  Bourg  17  Feb.  1803;  d.  Versailles  27  March  (qqv.).    The  curative  power  of  these  alkaloids 

1875.      He    was    educated    at    the    schools    of  is  accurately  shown  by  the  report,  dated  April 

CharoUes  and  Bourg  and  the  Lycee  o*  Lyons.  1868.  of  a  commission  appointed  by  the  British 

His   first   publication    was    'Tablettes   du  Juit  Indian  government  (Madras)  after  the  sugges 

Errant'  (1823).    A  visit  to  Germany  introduced  t«>n    of   Clements    R.    Markham,    CB.,    F.R.S. 

him  to  Herder's  'Philosophy  of  the  History  of  Cases  of  fever  numbering  2,472  were  treated. 

Humanity,'  which  interested  him  profoundly  and  and  the  result  showed  failures  per  1,000  as  fol- 

Bave  direction  to  his  life  studies.    He  published  '<iws;    Qumidine,  6;   quinine,  7;   cmchonidine, 

a  translation  with  an  introductory  ^ssay  in  1827,  10;  cmchomne,  23.  _   Quinine  alkaloid  is  seldom 

Living  at  Strasburg  he  met  Victor  Cousin  and  "S^d,  as  it  is  very  insoluble  (59    F..  1,600  ;Kirts 

Tules   Michelet,  the  latter  of  whom  became  his  water).      The   salt   known   as   quinine   sulphate 

closest  friend.     In  1829  he  was  chosen  by  the  (C»H„N,0,)H,SO.-(- jH.O.  only  is  used, 

French  Academy  to  go  to  the  Morea  as  philol-  The  average  dose  of  quimne  sulphate  for 
agist  attached  to  a  commission  of  savants,  and '  adults  in  the  United  Stales  is  4  to  5  grains 

on  his   return   in    1830  published   'De  la   Grece  every  3  or  4  hours;  in  warmer  and  more  fever- 

Modeme  et  de  ses  Rapports 'avec  L'Antiquite.'  ridden    countries,     twice    to    three    times    this 

His  republican  sympathies  were  stirred  by  the  amount.     Tlie  average  consumption  of  qumine 

revolution  in  July  and  his  feelings  gained  ex-  sulphate  in  the  world  at  this  time    (1904)    is 

pression    in   political   pamphlets.     He   wrote   a  12,000,000  to  14,000,000  ounces  a  year    and  the 

remarkable  prose  poem  'Ahasuerus'  (1833),  and  approximate  average  net  cost  of  production  is 

later  two  other  epics.  'Napoleon'    (1836),  and  18  cents  per  ounce,  at  which  it  will  probably 

'Prometfiee*     (1838).     His    purpose    in    these  remain  for  a  number  of  years,  as  there  is  very 
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little  IflteHhood  of  any  material  change  in  tlie  (uge  principlt,  which  was  practically  quinine, 
processes  of  growing  cinchona-bark  or  making  in  i8j6.  Sulphate  of  quinine  was  first  made  in 
the  quinine.  America  in  1823,  and  the  house  oi  Powers  and 
Production  and  Manufacture.— Cmchona-  Weightman,  whidi  was  founded  five  yeais  be- 
trees  grow  from  seeds  planted  in  hotbeds  or  fore  tliis  dale,  was  undoubtedly  the  first  to  man- 
nurseries,  and  are  transplanted  when  they  have  ufacture  it  for  sale.  Until  about  1850  the  only 
reached  a  height  of  3  or  4  inches.  They  are  source  of  supply  was  found  in  Uie  trees  grow- 
then  left  till  they  attain  a  heiglit  of  about  3  ing  wild  on  the  sides  of  the  Andes,  and  as  qui- 
feet,  when  Chinchona  Icdgeriana,  the  species  nine  had  become  so  valuable  a  remedy  the  world 
yielding  the  largest  amount  of  quinine,  but  over,  the  native  forests  were  almost  exhausted 
growing  very  poorly  in  the  ground,  is  grafted  on  so  great  had  become  the  demand  for  dnchona- 
to  the  stalk  of  Ckittchona  succiruhra,  which  hark.  The  price  had  reached  about  $20  per 
yields  little  quinine,  but  grows  very  thriftily,  ounce.  The  Dutch,  knowing  thai  they  had  in 
This  combination  gives  the  rich  yield  of  the  Java  climate,  altitude,  and  temperature  almost 
,  former  with  the  healthy  growth  of  the  latter,  identical  with  those  in  Peru,  determined  to  sc- 
.  After  the  graft  has  healed,  these  young  trees  cure  trees  or  seeds  and  try  to  cultivate  it  there, 
-are  again  trai7splanted  to  cleared  places  in  the  (Cinchona  requires  an  altitude  of  3.OOO  to  5,000 
jungle.  They  are  fertilized  and  attended  care-  feet,  tropical  temperature,  without  much  vari- 
fuily  for  six  years,  when  they  have  reached  their  ation,  from  100  lo  200  inches  of  rain  a  year, 
most  profitable  age.  They  are  then  sawed  down  and  a  volcanic  soil.)  The  British  government 
at  the  ground,  and  sawed  into  sections,  and  made  the  same  attempt  in  India,  but  with  poor 
native  women  beat  the  sappy  bark  from  the  results,  because  the  same  conditions  of  soil  and 
wood  with  mallets.  (All  parts  of  the  cinchona-  rain  do  not  prevail;  and  after  about  50  years' 
tree  contain  traces  of  quinine,  but  the  bark  is  endeavoring  to  raise  cinchona  in  India  and  Cey- 
the  only  oart  containing  appreciable  quantities  ion,  there  only  remain  a  few  gardens  owned  1^ 
of  It.)  The  bark  is  dried  m  the  sun  for  a  day  ihe  government,  the  product  of  which  is  Con- 
or two.  then  It  is  dried  by  a  fire.  Finally  it  is  s„n,ed  in  the  army  and  among  the  natives,  to 
roughly  ground,  packed  in  bundles  of  100  kilos  whom  it  is  sold  through  the  post^fflce  at  cost. 
(22s  pounds)  each,  andsent  to  the  market.  1^^  jj^tch  experiment,  however,  provedtobe 
To  manufacture  quinme,  the  bark  is  ground  very  successful  and  remunerative,  although  jt  in- 
to a  No  70  powder  (screens  of  70  meshes  to  solved  almost  insurmountable  obstacles,  loss  o! 
the  inch),  and  mixed  with  lime-water  suffi-  years  of  time,  and  lives  of  earnest  working  sci- 
cient  to,  moistwi  the  powder  thoroughly.  It  is  atlxsti.  The  trees  now  thrive  tenfold  more  than 
then  mixed  with  crude  petroleum  and  boiled  ^ven  their  Peruvian  ancestors,  for  the  congenial 
atout  five  hours  the  qmnme  in  the  bark  dis-  environment  found  in  Java,  together  with  the 
solving  in  the  oil.  The  powder  »  then  allowed  shrewd  methods  of  cultivation  discovered  by  the 
to_  settle,  and  the  oil  is  drawn  off  and  washed  D„tch,  the  most  faithful  of  whom  has  been  Van 
with  dilute  siilphunc  acid,,  agitated  violently  Leersum,  now  government  director  of  Cinchona 
with  jets  of  air.  The  qumme  now  leaves_  the  Undertakings,  who  has  not  even  left  Java  for 
Oil  and  goes  to  the  _acid_  water,  in  which  it  is  ^  holiday  in  25  years,  gave  yields  of  as  high  as 
more  soluble  than  m  the  oil.  The  oil  and  ^q  g^d  ,3  '„„^  /^id  the  writer  has  token 
wa  er  iiow  separate  upon  standing,  and  the  acid-  ^ark  from  trees  yielding  as  hi^  as  16  per  cent 
water  is  drawn  off  and  neutraued  with  soda,  sulphate  quinine,  while  an  average  of  1%  to  2 
when  the  quinine  and  other  alkaloids  are  pre-  „nt  was  a  fair  yield  of  the  Peruvian  trees. 
cipitated  The  alkaloids  olher  than  qumme  are  Th„g  ^.^  „„^  ^tout  25,000  acres  of  cin- 
separated  from  it,  and  the  quimne  is  red^ssolved  ^1^^^  plantations  in  Java,  producing  approxi- 
in  dilute  acid-water  to  saturation  while  hot.  ^^tely  98  to  99  per  cent  of  the  cinchona-bark 
Upon  cooling  crystals  ^f /."'"'" e  sulphate  are  ,  ^f  the  world,  and  in  a  few  years  there 
thrown  out,  filtered,  and  dned  for  the  market  ^jn  ^  ^^          [j^  whatever  from  any  other 

Hulory. —  The  virtues  of  the  bark  of  what  -.                                                      _   _     y 
was  afterward  known  as  the  cinchona-tree  were 
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discovered  by  the  Jesuits  in  Peru  about  the  year  ^'^V-  ^"^  Medicine  Co.,  St.  Laws. 

1600.     Prior  to  that  date  the  Indians  evidently  Qilinwext  Council,   or   Coundl  in   TruUo, 

knew  that  it  had  remedial  powers,  but  they  did  council  of  bishops  held  (692)  in  the  hall  named 

not  use  it  to  any  extent     In  1638  the  Countess  Trnllus  of  the  imperial  iialace  at  Constantinople, 

of  Chinchon,  whose  husband,  Don  Luis  Geron-  The  design  of  this  council  was  to  supplement  the 

imo  Femandei  de  Cabrera  Bobadilla  y  Mendoza,  purely    doctrinal    canons    of    the    Sth    general 

was  viceroy  of  Peru,  was  cured  of  an  intermit-  council  (SS3)  and  of  the  6th  (660)  with  canons 

tent  fever  by  the  use  of  this  bark  administered  regulating  discipline;  for  this  reason  it  has  been 

by   her   physician,   Don   Juan   de   Vega,   on    re-  called  in  Latin  Concilium  Quimgextom   (Latin, 

quest   of  Don    Francisco    Lopez   de    Canizares,  q^intus,  fifth,  and  lextus,  sixth),  and  in  Greek 

corregidor  of  Loxa.     Upon  her  return  to  Spain  Synodos  Penthekte   (Greek,  pente,  five;  lieklos, 

in  1640  the  countess  carried  a  supply  of  the  bark  sixth).     It   was    attended    by    211    bishops,    all 

with  her,  and  through  her  it  became  known  to  Oriental,  and  its   decrees  have  ever  been  repii- 

Ihe   world.     It   was   very  filling  that   100  years  dialed    by    the    Western    Church.     Amon^    the 

later  Linnaeus  should  name  the  genus  of  trees  ™'"  of  discipline  enacted  by  tins  council  is  one 

bearing     this     bark     for     the     countess  —  Cin-  declarmg  married  men  eligible  tc  the  orders  of 

chona    (Linnfcus    erred    in   spelling;    it    should  subdeacon,   deacon,    and    priest    but   forbiddmg 

have  been  Ckinehona-) .  t^  marriage  of  one  who  is  already  ID  pnest'j 

The  actual   discovery  and   isolation  of  qui-  ''™*'*- 
nine  is  to   be   ascribed   to   the   French   chemists  Qnin'nat    Salmon,    the    foremost    of    the 

Pelletier  and  Caventon  in  1S20,  although  Gomez,  Pacific   salmon   in  popular  esteem  and   in   com- 

a   Portuguese,  succeeded  in  isolating   the  febri-  mercial  importance  OD  account  of  its  liz^  abund- 
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ance,  and  its  habit  of  entering  the  rivers  in  the  Quin'one,  in  chemistry,  a  class  name  which 
■pring.  It  is  known  scientifically  as  Oncoryn-  is  applied  to  bodies  that  may  be  considered  as  de~ 
ckus  UchawytscJta,  the  specific  name  being  a  rived  from  aromatic  compounds  by  the  replace- 
Latinization  of  that  by  which  it  was  known  to  ment  of  two  "ring"  hydrogen  atoms  by  two 
Russian  fishermen  abont  fiering  Sea;  Columbia  oxygen  atoms.  All  the  compounds  of  this  clasi 
Qiitiook,  Sacramento  and  King  Salmon  are  are  colored  and  give  colorless  hydroquinones 
other  names.  It  ascends  the  rivers  eatjy  in  when  reduced.  Most  of  the  quinones  have  the 
spring,  entering  the  Columbia  as  early  as  Febru-  oxygen  atoms  in  the  "para'  relations  to  each 
ary  or  March,  and  goes  to  their  headwaters  to  other.  A  very  few  "ortho"  quinones  are  how- 
spawn,  if  not  prevented,  —  those  which  succeed  ever  known.  Tlie  simplest  and  first  known  of 
reaching  the  sources  of  this  great  watercourse  this  class  is  ordinary  quinone  or  benzoquinone 
about  August  or  later.  None  returns  alive  from  C>H.Oi;  obtained  by  oxidation  of  quinic  acid, 
the  spawning  beds.  "  There  is  no  other  species  but  now  usually  prepared  by  oxidation  of  aniline 
of  fish  in  the  world,'  says  Jordan,  **  equalling  the  with  a  mixture  of  dilute  sulphuric  acid  and  potas- 
Chinook  salmon  in  commercial  value.  Of  the  sium  bichromate.  Its  golden  yellow  prismatic 
five  species  of  salmon  on  our  West  Coast  it  is  crystals  possess  a  peculiar  pungent  odor,  and 
^proached  m  value  only  by  the  bluebadf.  It  stain  the  skin  yellow.  Soluble  in  water  or  alco- 
reaches  an  enormous  size ;  examples  have  been  hoi,  they  are  volatile  with  steam  and  turn  dark 
taken  in  Cook  Inlet  weighing  loo  pounds,  and  on  exposure  to  the  air.  On  reduction  it  gives 
individuals  of  40  to  60  pounds  weight  are  not  in-  hydtoquinone  C^i(OH)t,  a  soluble  colorless 
frequent.  The  average  weight  of  those  taken  in  crystalline  body  that  is  used  extensively  as  a 
the  Colombia  River  has  been  stated  lo  be  23  photographic  developer.  Quinone  is  a  very 
pounds,  for  those  of  the  Sacramento  River  16  active  chemical  substance,  forming  a  large 
pounds.'  number  of  derivatives.    Another  very  valuable 

tcib?  of   th.   AlEon,;ia„   lingd.ilc   stock,   .nd  9'^'^'^i  .?    y'"="   trysWlaie   bo*    ob- 

hg<  W.S  on,  or  nilr,  th.  present  New  Have.,.  "•  »>"=  "  '  *=-"»«•  See  Auz.u»«. 
In  1638  they  numbered  about  i6s ;  in  i73S  they  QuinquagesiinB,  kwin-kwa-jesl-ma.  Sera- 
had  increased  to  250;  in  1768  some  of  them  gesima,  Septuageaiiiui,  the  ist,  ad  and  3d 
moved  to  Fannington,  whei%  land  was  bought  Sundays  before  Lent  The  words  mean,  respec- 
for  them,  in  1774  the  original  settlements  were  lively  50th,  6ofh  and  70th,  and  in  the  Roman 
reduced  to  38  natives.  calendar  the  names  of  the  three   Sundays  are 

rt„: .    1,.'^,^  „     .„ „,i   1,..),    fr-t..  Dominica  Quinquagffimit,  D.  SexagetitHX,  and 

Qmnoa,  Mno-a    ari  annual  herb    (C*™-  ^    Stftrngtsimt.  fespecl ively.    The  use  of  the 

oPoaium  aulnoa)  of  the  order  Chtnofodtacta.         _j„  ■  .    j  ,■        ,  1  .  ,  t. .1.     mu 

It  is  a  native  of  the  Chilean  and  Peruvian  Andes,  ""'l'  "■""?!■  ■!•""?••  least  from  the  7th 

and  extend,  intermillenily  to  Merico.    It  growi  S'""'.  }"  ,«»"  '"™'"I5  »  '>''""';^    "fZ 

about  three  feet  1.11,  bear,  triangular  leaves,  very  <»*   ""'"O-)    sugge.led   the   nutneraUon  of  JO 

Incon.picuon,  greeish  flowers  md  large  ie.di  J''    '"7    ".tmco    SiHmstnm,   down    to 

In    geSoral   thf  plant    re.emhle.    the   common  fuctaCIn.™.,  the  octave  of  Easter :  taHhat 

lamb's  quarters  or  goosefoot  (C.  nli.m),  a  well-  '"'"  *',  =*!'  *">,  -'J"!  "■jW!"""'-    *»; 

known    weed    io   American   gardens,     U   South  °''"'   e»planal,on   offered   by   Alcu.n   was   that 

America  and  .0  some  extent  fn  Europe  the  plant  *««  tw-  pme,  are  f?™«i  on  the  analogy  of 

is  cultivated  for  it.  .jd,  which  arr„„,ri?i„u,  ^rCh"  .'s»&'i5"lL™a'fal.'e™nr^ 

SnHeS  %S."f  aii  SV  .f  iSchl'l  iCtt^tTS  USc^Zt^^S  T^ 

related  plant.    Since  it  is  a  favorite  food  of  cer-  7.  ■?,„■_    f.hirtifthl    and    the   third    Viresima 

lain  insects  it  has  not  been  profitably  cultivated  ]r^Zl\                                              y^esvina 

in  California,  where  it  was  tJied.  (twenueth). 

Quin'oHne.    CUnolin,    LeucoHne,    C.H,N.  Qobiqaartic'ular    Controveniy.     See    A*- 

Runge   (1834)    isolated   an  oily  basic   substance  MINIANISU. 

from  coal  tar  to  which  he  gave  the  name  leuco-  Quinsy,  an  acute  inflammation  of  the^  ton- 
line,  Gerhardt  (tS42)  obtained  an  oil  by  dis-  sils;  acute  parenchymatous  tonsillitis.  It  is  at- 
tilling  quinine  or  cinchonine  with  caustic  potash,  tended  by  fever,  pain,  headache,  difficulty  in 
He  called  it  quinolein  from  its  relation  to  qui-  swallowing  (dysphagia),  and  frequently  by  snp- 
nine,  but  later  flie  name  was  changed  by  Wohler  puration.  One  attack  seems  to  predispose  to 
to  quinoline.  Hofmann  (1843)  showed  that  another.  It  is  not  uncommon  for  individuals  to 
Icucoltne  and  quinoline  were  identical.  It  occurs  have  attacks  year  after  year  at  about  the  same 
also  in  hone-oil,  and  Other  plant  alkaloids  than  time  of  the  year.  Disturbances  of  the  digestive 
those  mentioned  above  give  it  with  caustic  potash,  organs  —  diarrhcea,  constipation,  loss  of  appc 
Usually  made  by  the  interaction  of  glycerine,  su!-  tite,  nausea,  vomiting,  etc.,  arc  predisposmg 
phuric  acid,  aniline  and  nitro-benzene,  and  an  causes.  Sudden  changes  of  weather,  exposure  to 
oily  liquid,  colorless  when  pure,  but  becoming  damp  and  cold,  especially  after  coming  out  of  a 
dark  on  exposure  to  the  air,  it  possesses  a  pcne-  heated  room,  arc  exciting  causes, 
trating,  disagreeable  odor,  boiling  point  239°  C,  Quinsy  sets  in  with  an  uncomfortable  feeling 
is  slightly  soluble  in  water  and  has  a  strong  anti-  in  the  throat,  and  fever_  sometimes  high,  pre- 
•eptic  action.  It  is  a  basic  substance,  forming  ceded  at  times  by  chilliness.  The  patient  is 
soluble  and  easily  crystallizable  salts  with  acids,  restless  and  irritable,  the  tongue  becomes  covered 
It  is  used  to  some  extent  as  an  antiseptic  and  in  with  a  thick  yellowish  coaling,  the  breath  is  un- 
the  preparation  of  a  few  dyes.  pleasant,  saliva  drools  from  the  month,  there  is 
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QUINT — QUINTILIUS 

diRiculiy  in  opening  the  mouth,  swallowing  is  according  to  the  scale  used.    See  Weights  axo 

attended  with  great  effort  and  pain,  and  some-  Measukes. 

times  food  returns  through  the  nose.     Pain  may  Qiiintana,   Hanoel  Jo«£,  mi'noo-il   h6-sa' 

be  severe  tnost  of  the  tirne,  shooting  toward  the  ken-ta'na,    Spanish    poet:    b.    Madrid,   Spain, 

ear  upon  ihe  affected  side.     Swelling  externally  „  April  1772;  d.  there  ri  March  185?.    He  wm 

behind  the  ears  and  involving  the  glands  of  the  educated  in  the  university  at  Salamanca,  studied 

neck  may  be  niarlted.    A  thick  tone  of  the  voice,  i^^^   engaged   in   practice  at  Madrid,  where    he 

thirst,   headache,    snoring,    and    dryness   of    the  occupied   several   government  of&ces,   and   soon 

throat      are      common      symptoms.     Sometimes  ,urned  his  attention  to  literature.     He  was  au- 

breathing  is   in^eded,   especially   if  both  tonsils  ,hor  of  almost  all  the  manifestos  and  proclama- 

are  involved.     On  examination  of  the  throat  one  tions  issued  in  the  war  of  independence  and  his 

or  both   tonsils   are   seen  to   be  bright  red  and  patriotic  poems  soon  won  for  him  great  popu- 

sometimes  covered  with  patches  of  a  yellow  se-  la^ity.    He  edited  the  journal    <Varicdades    de 

cretion      The  soft  palate  is  red,  greatly  swoU en,  ciencias,    Literatura,    y    Artes,>     founded    the 

and  ttdemafous.  as  is  also  the  uvula,  which  not  (Semanario  Patriotico,'  and  urged  upon  the  pco- 

mtrequently  adheres  to  the  tonsil.     Quinsy  inay  pi^  the  necessity  for  resisting  Napoleon.     After 

termmale    either   m    resolution   or    suppuration,  j,,^  restoration  he  was   imprisoned   in    1814-20, 

If  r^olution  IS  to  take  place,  m  about  four  or  ^^j  ^^^  ^^^  released  by  the  revolution.    He 

five  days  the  inflammation  begins  to  subside,  and  1)^^^  ;„  retirement  from   1823  untii   i8:!3  when 

the  patient  in  from  ten  days  to  a  fortnight  may  j,e  was  appointed  preceptor  to  the  infant  queen, 

resume  his  ordmaiy  employments.    If  suppora-  Isabella.    In  1835  he  was  elected  senator  and 

tion  IS  to  occur    the  tonsi  ar  swelling  becomes  ^^^   afterward  highly  esteemed  at  court.    He 

greater,  and  if  both  tonsils  are  m8amed  they  y,^^  ^^^  ^f  (he  leading  poets  of  his  time,  attain- 

may  meet,  causing  great  discomfort.    When  paia  ;„     ^  European  reputation.     As  a  historian  he 

and   discomfort  become  almost  unbearable,  an  jg  ^^^  i^^^^  by  his  <Vidas  de  los  Espaiioles 

inflamed  tonsil  generally  breaks,  and  great  relief  caebres'     (1807-34).     Hb   complete   works   are 

and  speedy  convaleKence  follow.  published  in  Bivadevieyra's  <BibIiotccade  auto  res 

Occasionally,  if  the  disease  IS  taken  at  the  out-  espa5oles>    (Vol.  XIX..   1852);   and  by  Rojas 

set,  It  can  be  aborted  by  a  purgative,  or  an  ^1807-81 

emetic,  and  the  use  of  one  or  two  drops  of  ^  ^^    '' 

tincture  of  aconite  every  hour.  If  it  continues  in  Quintet',  a  musical  composition  for  five 
spite  of  early  treatment,  it  will  probably  run  its  instruments  or  voices,  accompanied  or  unaccom- 
course.  though  much  can  be  done  to  palliate,  panied.  (O  Quintets  for  stringed  instruments 
Keep  the  patient  quiet  (sometimes  in  bed),  and  nave  been  written  much  less  frequently  than 
give  hot  or  cold  liquid  foods,  whichever  he  can  quartets,  by  reason  of  their  complexity.  Boc- 
swallow  best.  Washing  out  the  throat  with  liot  cherini,  nevertheless,  wrote  laS-  Among  famous 
water  every  hour  may  be  comforting,  as  also  string  quintets  are  Beethoven's  two  in  C  and  E 
may  inhaialions  of  Ihe  steam  of  hot  water,  cooled  flat,  Mendelssohn's  in  B-flat,  and  Schubert's  in 
by  passing  tlirough  a  towel  or  a  long  tube.  C.  There  are  various  quintet  combinations,  in- 
-line laxatives  are  useful:  so  are  hot  com-  eluding  brass  and  wood-wind,  as  Mozart's  in 
presses  about  the  neck.  Ice  and  cool  drinks  E-flat  for  oboe,  clarinet,  born,  bassoon,  and 
have  an  efficacious  value.  Local  applications  piano.  (2)  Vocal  qumtets  are  also  rare,  but 
and  the  use  of  medicines  and  stimulants  should  very  effective.  The  most  notable  modem  ex- 
be  left  lo  the  judgment  of  the  phyaiciaa  Ab-  ampIe  occurs  in  Wagner's  opera  of  <Die  Metster- 
seesses  should  be  opened  (not  left  to  mature)  singer.' 
afid  astringent  gargles  afterward  used.                          Quintilianus,    Icwln  -  til  - 1  -  5'nus,     Marcus 

Quint,  kwlnt.  Alonzo  Hall,  American  Con-  ^2*7^.^,    Ronian    rhetorician:    b.    Calagurris 

gregational  clcr^man  :  b.  Barnstead,  N.  H.,  22  (Calahorra)    Spain,  probably  between  35  and  40 

March    1828;   d    Boston,   Mass.,  4  Nov.   1896.  "'"y  ^-  ^''^^  "^-    "^  was  educated  at  Rome 

He  was  graduated  from  Dartmouth  College  in  |"d  about  69  began  to  practise  as  an  advocate. 

1846,    from    Andover   Theological    Seminary   in  Subsequently  he   l^came   a  teacher  of  rhetoric. 

1852   and  was  ordained  to  the  ministry  in  1853.  S- ""!'*"   !'=^""'«^  °"   '''P   t^','L<^<''!?ular   rank. 

He  became  chaplain  of  the  2d   Massachusetts  His   first  important  treatise.    <De  Caus.s  Cor- 

volunteers  in   1861   and  served  with  them  until  ^upta;    Eloquentia '    is   no    longer    extant.     His 

1864.     After  the  war  he  was  pastor  of  several  BTcat   work,    'Institutio  Oratona,>    was  written 

Congregational  churches  successively,  edited  the  ^^out  93,  and  embraces  a  stateinent  of  his  theory 

'Congregational  Quarterly'  in  1859-76.  a"d  was  of  education  together  with  a  discussion  of  the 

author  of:     <Army  Notes'   (1864);  'Records  of  prmciples,   scope,   and   matter   of   oratory;   also 

the  2d  Massachusetts  Regin^ent,  .86t-5' :  etc  est%'Ss"°o'f"£rarire^;S?osf  of  B^Jr- 

Quin'tain,  an  apparatus  used  in  a  military  mann     (Leyden,     1720).     Capperonier     (Paris. 

sport  or  exercise  by  men  on  horseback,  formerly  1725),  Gesner   (Giittingen,   1738),   Spalding  and 

practised   in   England   to  try  the   agility  of  the  Zumpt       (Leipsic,       1798-1829^,      and       Halm 

cbuntry   youth.     The   quintain   was   an   upright  (1868-9).     There  are  also  special  editions  of  the 

post  with  a  cross-bar  on  the  top  of  it,  turning  loth   book,  among  which  are  those  of  Bonnell 

round  on  a  pivot.     To  one  end  of  the  bar  was  (1851),  Kruger  (3d  ed.  i888>,  Peterson  (1891)  ; 

suspended  a  bag  of  sand,  the  other  end  was  this  book  criticizes  Greek  and  Latin  literature, 

broad  and  flat.    The  horseman  had  to  ride  tilt  from  the  point  of  view  of  the  orator  and  its  use- 

at  the  flat  end  with  his  lance,  and  endeavor  to  fulness  in  forming  a  vocabulary. 
strike  if   and   pass   on   before   the  bag  of  sand  rt„j„t,n!„„   i„.,-„_*ni  -s      A«..t:«.  r^...Ji~. 

eould  whirl  round  and  strike  him  on  the  back,  ^^^^^^^1}^^:^^^%^°"^^^^^, 
Koman  emperor,  270  a,d.    He  was  a  brother  of 

Quin'tal,  a  weight  of  100  or  112  pounds,  Claudius  II.,  and  at  the  latter's  death  was  ele- 
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QUINTUPLE  ALLIANCE— QUITMAN 

vated  to  the  throne,  but  as  the  army  at  Sinnium  who  at  an  early  period  dwelt  in  Rom#.    Quirites 

had  elected  Aurelian  emperor,  Quintilius,  seeiri^  being  applied  to  them  in  tHeir  civil  capacity,  while 

himself  deserted  by  his  followers,  committed  sui-  Romani  was  applied  to  them  in  their  political  and 

cidc.     He  seems  to  have  been  a  man  of  unblem-  military   capacity.     On   this   account   it   was   re- 

ished  character  and  to  have  Dossessed  the  high  garded  by  the  soldiers  as  a  great  indignity  to  be 

attributes   of    his    brother.     The    length    of    his  addressed  as  Quirites,  and  JuHns  (Tzsar  on  one 

reign  is  tisually  placed  at  17  days,  but  the  large  occasion   quelled   a    rising   mutiny   among   bis 

number   of   his   coins   extant   indicates   that  he  troops   merely    by    scornfully   haranguing   them 

held  the  office  for  some  months.  under  the  appellation  of  Quirites.    But  the  con- 

Qola'tnpU  Alliance.    See  Quamuple  Aiii-  tumelioos  sense  of  this  name  had  banished  be- 

^HCS.  ^^^  '^"^  ^""^  **'  "'^  Augustan  age. 

Qobi'tiM    Cal'aber,   or   Saiytn«i».    Greek  ,     Quirfe.  a  term  commonly  used  in  architec- 

poet :  belonging  probably  to  the  end  of  the  4th  "«  >"<*  carpentry ;     ( i )  A  sudden  turn ;  applied 

ientuty  A.nT    His  surnames  are  derived   from  'o  =>  ^o™  of  moldmg  m  which  an  acute  r^ess 

the    discovery   of   his   poem   in    Calabria    (in   a  separ^es    the    molding    proper    from     he    fillet 

convent  at  Otranto),  and  his  mention  of  Smyrna  "^  ^^fBt.     It  is  much  used  between  moldmgs  m 

as    the    place    of    his    residence.    His    poem,  P""'^"^  architecture;  in  Grecian,  and  sometimes 

IUp<i)«<«*^« 'O/i^M,  ('Supplement  to  Homer>),  '"   Roman,   architecture  ovolos  and   ogees   are 

is  a  continnation  of  the  <Iliad.'  in  which  he  imi-  "f.^jHy   quirked   at   the  top      (2)    A   projecting 

tates,    with   very   little  originality,   the  poets  oi  '''J^'.°"  J''^  '°'%""'   '"^^  "*  "   groovrng  plane, 

the  epic  cycles.    A  critical  edition  of  this,  by  ^)",'^^  ''"^Y^  \  ^"«  °Y  Piiige  for  fepth  or 

Tych^n,   with   remarks  by  Hcyne   (1807),  wai  d'^t^""      (3)  A  piece  taken  out  of  any  reguhr 

published  by  the  Bipont   Society.    TTiere  is  also  ground-ptot  or  floor   so  as  to  make  a  court,  yard. 

an  edition  bv  KochlWi8-;<l  ^''^-     '*""''   "*  *^^  ground   plan   were   square  or 

Qtdntna    Cttrtius.      See    Cuktius,    RufuS  ner,  such  piece  is  called  a  quirk. 

QuiHTOS.  Qulro^,  ke-rd'ga.  Jnan  Facundo,  Argen- 

Quip'o,  a  cord  about  two  feet  in  length,  tine  politician  and  soldier:  b.  La  Rioja,  Argen- 

tight-spun  from  variously  colored  threads,  ana  ,tina,   1790;   d.  near   Cordova,   Argentina,   1835. 

to  which  a.  number  of  smaller  threads  are  at-  He  was  educated  in  Spain  and  on  his  return  to 

tached  in  the  form  of  a  fringe :  used  among  the  Argentina   organized    a   band   of   rUde   soldiery 

ancient  Peruvians  and  Mexicans  for  recording  which  made  him  practically  the  ruler  of  noHh- 

events,  etc.  eastern  Argentina  In  1820.    In  1827  he  appdinted 

Quirlnal  one  of  the  hills  of  Rome,  not  a  .governor  of  La  Rioja,  secured  the  election  of 

included  in  the  ancient  Septimontium,  or  'City  Dorrego   as   pre.ydent   and   though   defeated   by 

of  the  Seven  Hills,»  but  part  of  the  four  regions  General  Paz  m  1830  became  governor  of  Buenos 

of  tbe  city,  and  included  in  the   Servian  Wall.  Ayres  m  i834.     He  was  assassmattd  in  the  fol- 

Next  to  the   Palatine   and   Capitoline,   it  is  the  lowmg  year. 

oldest  and  most  famous  part  of  the  city.    The  _     Quit  and  Goal,  in  astronomy,  two  terms 
temples  of  Flora,  Salus,  and  Quirinus  were  on  introduced  bv  Prof.  H.  A,  Newton,  of  Yale  Uni- 
the  Quirinat,  and   also  the  baths,   or  the  great  versity,  to  define  the  two   points   opposite  each 
therma;,    of   Diocletian   and   Constantine.     Pope  Other  in  the  heavens  toward   one  of  rthich  the 
Gregory   XIII.    began    here    the   erection    of   a  earth  is  at  the  time  moving  in  its  orbit  round  the 
summer  residence  which  was  completed  by  Paul  sun  and  from  the  other  receding. 
V.     Victor  Emmanuel  took  possession  of  it  in  Qoit-claini,  in  law,  a  dted  of  rdeasei  an 
1870,  and  it  has  since  been  the  residence  of  the  instrument  by  which  some  claltn,  right, 'Ot  title, 
king  of   Italy.     One   of  the   principal   treasures  real  or  supposed,  to  an  estatcv  is  relTnqirished  to 
of   the   palace  is   the  ceiling  decoration   of  one  another  without  any  covenant'  Or  warranty,  ex- 
room,— painted  byOverbeck  (q.v.).    Thesubject  pregg  or  implied.     See  DEE». 
i.    -The  FligM  of  Pii..^IX.   In    ,M.;     0*c,  g^i^^,     S.e  Cooch  G,«». 
treasures  are  an  'Annunciation,'  by  Guido  Rem,  ::   .^_       ,     ,  .          t  ^     .     .           . 
and  several  other  works  of  art    See  Roue.  Quitrnan,  kwit  mari,  John  AJiOiony,  -^eri- 

_    .  ,          ,..,,„              .   .^            ,  .  can  politician  and  soldier:  b.  Rhmebeck.  N.  V., 

Quinaus,  kwi-ri  nus,  Roman  deity,  ranking  i  gept.  1799;  d  Natchei.  Miss.,  17  July  1858.  He 

next  to  Jove  and  Mars.     His  origin  appears  in-  studied   law  and   in    1821    removed   to   Natchez, 

distinct  but  he   IS   represented  as   a  war   god  },ij^s.,   where   he    established   a   successful    law 

prepared  for  battle  m  timw  of  peace.    The  third  practice.    He  was  elected  to  the  legislature  in 

great   flamen   was   assigned   to  his   worship  and  182^.    ^^as  chancellor  of   the   superior   court   of 

his  temple  stood  on  the  Quirmal  Hill  near  the  Mississippi  in  1828-31  and  in  1832-4;  was  presi- 

P""|.  Q;"'-™l's,     He  was  honored  by  the  Col-  ^^^t  ^f  (^e  State  senate  in  1835 1  in  1836  served 

me  Sahi  and  a  new  building  was  erected  m  his  ^^  ex-officio  governor  of  the  State  and  in   1830 

honor   293   B.C.,   which   after   its   dcstruclion   by  ,^3^  ju^g^  ^f  j^e  high  court  of  error  and   ap- 

fire  was  replaced  with  an  imposing  structure  by  ppaj^      Interested   in   the  cause  of  Texan   inde- 

Augustus  16  B.C.    In  the  ist  century  B.C.,  how-  pendence    he    labored    earnestly    in   its   behalf, 

ever,    the    belief    that   Quinnus    was    Romulus  receiving  at  the  outbreak  of  the  Mexican  war 

raised  to  the  rank  of  a  divinity  gained  credence  ,i,e  rank  of  brigadier-general  of  volunteers.    He 

and   this   opinion   vi^s   favored  by  Caesar  and  distinguished  himself  m  the  battles  at  Monterey, 

Augustus.    His  annual   festival  was  celebrated  Vera  Cruz,  Alvarado,  and  Chapultepec,  was  pro- 

on  17  January,  the  date  of  the  supposed  trans-  n,oted  major-general  of  volunteers  and  received 

ladoti  of  Romulus  to  heaven.  from  Congress  a  sword  and  a,  vole  of  thanks. 

Qldrites,  kwT-rT'tSz,  originally  the  inhabi-  He  was  appointed  governor  of  the  City  of  Mex- 

tanls  of  Cures,  a  Sabine  town,  and  a  name  after-  ico  by  General   Scolt  and  on  his   return  was 

ward   applied  to  that   portion   of  the   Sabines  elected  governor  of  Mississippi  in  1850,  which 
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QUITO— QUORUH 

office  he  resigned  in  the  following  year  when  village,  and  the  name  ■Gran  Quirira,*  then  ap- 

accused  o{  con^licity  with  the  Lopez-Cuban  ex-  plied   to   it,   has   since   been  populai^   retaised. 

pedition,  a  charge  of  which  he  was  acquitted.    In  Ccmsult  Hodge,  'Coronado's  March  to  Quivira,* 

1855-S  he  served  in  Congress,  where  he  was  an  m    'Brower"s  Mennirs  of  Explorations  in  the 

ardent  supporter  of  states  rights.    Consult  Clai-  Basin  o£  the  Mississippi'  (1899). 

borne,    'Ufc  and   Correspondence  of  John   A.  F.  W.  Hodge, 

Qaitman'  (i860).  Smithsoniiat  IiutUulion,  Watkington,  D.  C. 

Quito,  ke'to.   capital   of  the   Republic   of  Qoi»ote,  Don.  See  Doit  Quixote;  Cewak- 

Ecuador,  situated  on&  a  few  miles  south  of  the  ''■»-         „  „     .            ,  „                ... 

equator,  but  at  a  height  of  more  than  9,000  feet  Quo  Vadis,  fcw6  va  dis.  a  popular  historical 

labovc   sea-level.     Climatic    results   of   proximity  novel  by  the   Polish   novelist,   Henri*   Sienkic- 

ito  the  equatorial  line  are  modified  and  nearly  wicz,  published  in  1895  and  famthar  to  American 

equalized  throughout  the  year  by  those  of  alti-  readers    through    the    translation    by    Jeremiah 

tude;  the   temperature  is,  therefore,  spring-like.  Curtin.     It  deals  with  the  history  of  Rome  m  the 

It  is,  however,  an  inaccessible  inland  place;  until  "me  of  Nero.     Its  curiotis  title  has  referent  to 

into  (see  Ecuadob)  neither  railway  nor  highway  an  ancient  legend,  which  relates  that  Saint  Peter, 

cunnened  it  with  the  seacoast.     A  part,  at  least,  fleeing  from  Rome  and  fi^ni  cruc^xion.tneete 

of  the  journey  to  Guayaquil,  16s  miles  away,  was  his  Lard  Chnst  on  the  Apptan  Way.    «Lo«l 

nsuallymadeonmulebSck/alongamerebridl.^  whithw   goest   thou?»      (Dom.ne,   qno   vadB?) 

path  which  crossed  the  breast  of  ML  Chimborazo  cnw  Petn".    "To  Itom^to  be  cruafied  agam,» 

«  a  height  of  14.000  feet;  and  the  rarefaction  of  ««  the  repljr    The  Apostle  thereupon  turns  b»dE 

the  atmosphere  at  that  altitade  can  seldom  be  to  his  martyrdomi. 

supported  without  discomfort  For  the  trans-  Qnoin,  koin  (French,  com;  Latin,  cunnu.  a 
portation  of  freight  from  the  port  to  the  interior  wedge),  a  technical  word  for  a  wedge;  (i)  in 
two  or  three  weeks  have  hitherto  been  required,  artillery,  the  wedge  used  to  elevate  and  depress  a 
Owing  to  its  remoteness  and  the  lack  of  high-  cannon  or  other  piece  of  ordnance;  (2)  in  print- 
ways  the  city  is  visited  by  few  strangers,  and  ing,  the  wedges  used  to  fix  pages  of  type  within 
has  no  good  hotels,  no  carriages,  or  wagons,  the  chase ;  (3)  in  architecture  the  terra  is  applied 
Yet  the  streets  are  lighted  hy  electricity,  and  to  any  external  angle,  hut  especially  to  the  angu- 
Ihe  Ibt  of  public  institutions  devoted  to  educa-  tar  courses  of  stone  prpjcctinB  beyond  the  plane 
tion  the  Roman  Catholic  church,  and  the  gov-  surface  of  the  wall  at  the  comer  of  a  building, 
emment.  is  quite  impressive,  including  an  astro-  "od  speafically  designated  rusUc  quoms. 
nomical  observatory,  botanical  garden,  school  of  Qnoits,  kwoits,  a  game  somewhat  resem- 
agriculture.  and  other  adjuncts  of  a  •central  blir(g  the  throwing  of  the  discus  among  the 
university,"  with  faculties  of  belles-lettres,  sci-  ancients ;  only  the  discus  was  flat,  while  the  quoit 
ence,  law,  and  medicine.  The  architecture  in  ia  ring-shaped,  (See  Discus.)  The  quoits  are 
general  is  that  of  a  country  subject  to  earth-  made  of  metal,  usually  iron,  and  arc  compara- 
quakes  — low  and  substanfiaL  Features  deserv-  tively  thick  at  the  inner  edge  of  the  ring,  but 
ing  special  mention  are  the  beautiful  park  called  sharp  enough  at  the  outer  edge  to  stick  in  soft 
the  Alameda,  and  the  Sucre  Theatre.  The  esti-  clay  when  properly  thrown.  In  size  they  vary 
mate  of  population  (probably  much  too  liberal)  from  8  to  gJi  inches.  The  game  is  played  on  a 
in  semi-official  publications  is  8o,ooa  See  also  ground  from  18  to  24  yards  in  length,  at  each  end 
EcuADOB,  History  and  Political  Diviitoiu.  of  which  a  pin  called  a  hob  is  fixed  in  the  ground 
_  ,  .  ,  .  .,  -  ,  „■  .  ■  ..^Mfarf  tn  to  serve  for  a  mark.  The  object  of  the  game  i> 
Qitfw«,  ke-«  ra,  a  'P'^r"":*.'  «?«««  to  ^  '  ^  the  grxiund 
have  been  populous  and  rich  in  gold  and  other  ,  .  ■«  .  .  .  .  ■>.  . 
thin^,  of  which  Francisco  .V-Iuez  Cc.^.«do  g^undt  nelr  the'hob"'t'pS^.srble''^he"lS 
the.  Sp«i«h  explorer,  recen,«l  news  from  a  8j^^  ^,^  ^  ^.  .^  ^j,^  >«  j^  surrounds 
plams  Indian,  known  as  the  "Turk,'  while  m  f^^j^  The  pllyers  are  divided  into  sides,  and 
winter  quarters  on  the  Rio  Grande  in  New  Mex-  ^  j  j^  "  ^  ■  ^.^  ^  ^  j,  '  ■ 
ICO  m  1S40-I.  Coronado  started  from  Pecos  ,„--J-i'  The  winning  side  counts  one  for 
pueblo  in  New  Mexico,  with  h  s  army,  g-dri  by  1"^^''^^,  that  it  has  niZ-lf  the  h^b  than  the 
the  «Turk,»  m  the  ^Pjyngoi  S^'.  and  after  long  „  ^  ^f  ^  [^^^^  .^  ^^  -^  ■  j,  ^ 
wandering  over  the  buffalo  plains  of  Texas,  sent  -^  ^^^^^  ^^  ^^^  .^^  ^^^-  ^j^^  ^^  ,^  j,,^  ^.^^^j 
the  larger  part  of  his_  force  back  to  New  Mex-  ^^^  ■  jj,^  distance  between  the  hobs,  and 
ICO  and  continued  his  journey  due  northward  for  ^^^^^  particulars,  vary  with  diflferent  players. 
35  or  40  daj^,  encountering  the  first  settlement  j  the  United  States  quoits  are  generally  played 
of  Quivira  about  the  present  Great  Bend,  Kan.  j^  j^  horseshoes. 
The  province  was  found  to  consist  merely  of  a  „,-..,,,., 
group  of  villages,  composed  of  grass  lodges  and  .  Quoratean  (kw6-ra-te  an)  Indians,  an 
inhabited  by  a  tribe,  recently  identified  as  the  American  linguistic  stock,  comprising  the  Kwpr- 
Wichitas  which  raised  com  and  hunted  the  but-  a"m  and  Karok  tribes,  from  the  former  of  which 
falo.  Coronado  put  the  'Turk'  to  death,  and  the  slock  derives  its  name.  The  tribes  occupy 
after  exploring  the  country  for  several  months,  L«w"  Klamath  River  from  the  mountains  a  lit- 
retumed  by  a  more  direct  route  to  New  Mexico.  ««. above  Happy   Camp  to  the  junction  of  the 


Coronado's  disappointment  having  become  for-    Trinity,  and  Salmon  River  from  its  mouth  to  ita 
gotten,  the  name  Quivira  lingered  in  the  minds     sources,  in  northwestern  California. 

,..    .  r- — !_..  — , r  ..i_,  r—.i. .. — J  ^ ■_   _,j  T-.._,-.,.  law^  a  collective 

peace  whose  pres- 
:e  a  bench.  Also 
tembers  of  a  body 
litution  to  transact 

dbyGoot^Ie 


of  later  Spanish  explorers  of  the  Southwest  and  Quorum,  in  old  English  law,  a  collective 

grew  to  be  the  watchword  of   an   unexplored  name  for  those  justices  of  the  peace  whose  pres- 

Eldorado,     After  the  abandonment  of  the  Indian  ence   is   necessary  to   constitute  a   bench.     Also 

pueblo  of  TabirS,  in  eastern  New  Mexico,  about  such  a  number  of  officers  or  members  of  a  body 

1675,  the  idea  of  Quivira  and  its  supposed  wealth  as  is  competent  by  law  or  constitution  to  transact 

was  transferred  to  the  ruins  of  the  New  Mexico  business. 
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Rthe    eighteenth    letter    of    die    Eng-  Anspach,  Geitnany,  39  March  1835 ;  d.  1899.    He 

lish  and  other  alphabets  derived  was  educated  at  Nuremberg  and  at  the  academy 

from  the   alphabet   of  the   Latins,  in  Munich,  and  received  an  appointment  as  pro- 

The  corresponding   letter   of  the  fessor  of  engraving  at  the  latter  place  in  1869. 

Greek  alphabet,  rho,  has  the  form  His    work   includes   engravings   after   Raphael. 

P,    p,    which   Is   the   q    of  the   an-  Titian,   Veronese,   Kaulbach,   Lessing,   Schwind, 

dent  Pbcenician  alphabet,  with  the  loop  turned  to  Ramberg,  and  others,  besides  a  collection  of  50 

the  ri^t ;  in  some  very  ancient  Greek  Italiot  in-  etchings  reproduced  from  the  most  notable  works 

scriptions  occurs  the  form  R  which  was  adopted  in  the  old  Pinakothek  at  Munich. 
by  the  Romans.    R  is  daised  as  a  liquid  or  s«m-  ^^^      (Q^g       ^  ^^j     Hungary,    capital    of 

}r7.'.  *'*.L"'.u'^^!V    Hf,*"!?^'  ''<™°t»  a  province  of  the  same  name,   situated  at  the 

doabtless  either  the  tn«  produced  by  vibration  confluence  of  the  Raab  with  a  minor  branch  of 

of  the  tip  of  the  tongue  raised  toward  the  front  ti,e  Danube,  70  miles  southeast  of  Vienna,  a  posi- 

|»l«t«,  or  the  6»irr,  which  is  produced  by  a  vibra-  tion  uniquely  advantageous  from  both  3  military 

Uon  of  the  lower  part  of  the  tongue  and  the  ^„a  commercial  viewpoint    Its  importance  date* 

uvola;  the  tnll  is  heard  in  the  speech  of  .the  ^oni  early  Roman  occupation.    A  considerable 

Launnatioiw-- Italian    French,  and   Spanish;  n^^de  is   carried    on    in    grain,    tobacco,    and 

the  burr  m  that  of  the  Germans  and  Scandinav-  ^„^gg   j„j  ;„  manufeetures  of  woolen  cloth  and 

lars.    In  present  Eng  ish  speech  the  r  is  sounded  cutlery.    In   1809  the  combined  Austrian-Hun- 

with  a  very  famt  trilj  or  quite  without  a  tnll,  g^rian  forces  were  defeated  here  by  the  French 

save  in  the  pronunciation  of  the  people  of  cer-  troops  under  Eugene  Beauhamais.     Pop.  about 

tain  counties  of  England,  who  produce  it  with  a  


when  It  lollows  a  coraonant,— j.  m  "i".  W.    ,„j  mi,t,c.j.  Jama  NoMe,  the  HowRile  car- 
t  1.  dutocUy  a  o»«>naMi  but  in  ojer  ..tua-    ^.r  and  hi.  wile  Ailie.    pSham  no  tTSr,  mote 


11  la  mumotiy  a  ranrenam;  out  in  ouiet  .itna-  ^      „j  j^,  „■,,,  j^jj^    p„j       „„  ,„      „„, 

tion,.  a.  m  ii.r,;e,  W,  «.^^t  »  teally  .  vowel  „,ii„ti„j   ^^   ehatactei    e.lS.    In    liKratute 

sound    In  the  fault,  or  aSected  pronunciation  ^,„  „„f  „,  '   ,      i,,;,,,,^,   j,,,     yj,       ,,,„, 

of  ceitam  classes  r  becomes  equivalent  to  t».  for  ,„  ^^  ,i„  ,,  ||„5  „,  ,,;„„„  ,^  ,,1,  fc„j, 

citample,  vmy  lot  veiy.  The  two  hquids  ot  semi-  ■„  beightened  in  the  tinge  ol  Scotch  dialect,  . 

^'"A'h"      '  "'  ""^^"^  "YX      ■  ""Th"  "'"  "  '>■  ""  »»*"'''  «'"  self-restraint. 


modiSed  hy  certain  positions  ol  the  tip  of  the  r.^.^^  ra-ba-nii!.  or  Hrabmu^  M.onia, 

!3«Si*r'',,;el,''jt'erhl„S'Ut!re™  Jatoli^gian'  ^l.te:  b.   M.yencejbout  ,* 

inditectly.  pala.et.    Thete  are  mccs  or  peoples  ,    ^     ^        ,   ^     Benedict  in   Frknce.    He 

Si^,a  „  ;S  h„"  „',  Jjr^lil.  iL  .Sht  . Sr  '•o™  *«  l-ead  d  tb,  school  at  Fulda,  and  in 

?™  £  °J  ta   S™S:h   ™^l     t  .S  ™,  i  ^  •"'  '!«=■'  ■'■'»'  »'  '!«  monastery.    In  84a 

tion  heard  m  Englishspeech  1  in  such  case  I  ^    „^^  j      j  ,^l^       Petersburg/but  came 

**niiH"-        L     W";"  ;»  9'"'' "  "."f  "'  .gainrnto   public    Me    in    S47,   wh?i    he   was 

.yllable  begins  with  r  that  r  is  always  aspirated;  ^f^^j  archbishop  o(  Mayence.    He  was  on,  of 

and  the  ancient  Romans  represented  this  aspira-  ,|,^    t^n^^t    ol    the   opponents    of   the    monk 

ion   by  inserting  »  alter  the  r,  this  h  we  retain,  g„„„|„n    ^,  originator  ol  the  predestination 

though  we  recogniae  no  difference  between  the  „„,„            ;„    ,h'  ^^   „„        'hIs    literary 

rk  ol  rtaMntjojt,  and  the  simple  r  of  tabid  ^^^      „,  considerable,  resulting  in  commen- 

In  many  English,  words  the  r  found  m  their  „^„  -^  ^^  q|j   Xestimem,  of  the   Gospel. 

Anglo-Saicon  originals  is  dropped ;  lor  example,  ^,  j,    Matthew  and  St.  John,  and  the  PauEie 

s^r«can  becomes  speak;  on  the  other  hand,  we  Epistles,    devotional    book.,    homilies,    hymns, 

insert  r  in  words  which  m  their  anaent  lorm  poi^niics,  and  a  Latin-German  Glossary  to  the 

were    without    it;    lor    example,    Anglo-Saxon  gible.     His    'Opera  Omnia'   are  comprised   in 

trydpjm  becomes  bridegroom;  and  French  car-  juigne's    'P.trologiai    Cnrsii.    Completn.,'    re- 

tOMhl  becomes  cartridge.  printed   from   Colverino,   edition   ol   1627.     This 

Ka,  ra.     See  Re.  edition  contains  hi.  hfe  by  the  monk  Rudolph, 

—          .     _  . ,          ...         ,    T.  and  by  Johann  Trithemius.      Consuh  studies  by 

Ka-fflB's  Bridge.    See  Adams  Bbidck.  Spengler  (1856).  Kiihler  (1870),  Richter  (1882). 

Raab,    rib,    Johaim    Leonbartl,    German  Rabit,   ri-bit    (RibJIt'),   or   Abbit,   also 

etcher  and  line-engraver;  b.  Schwanmgen,  near  known  as  New  Sallee,  Morocco,  in  the  piov- 
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RABBA— RABBIT 

inee  of  Fez,  on  the  Atlantic  coast.  62  miles  west  Unlike  the  liares,  which  consttuct  only  sim- 

of  Meqiiinez.     It  stands  on  a  rocky  plateau,  and  pie  nests  or  forms,  the  rabbit  lives  peimanently 

is  surrounded  by  massive  reddish-brown   forti-  in  underground  burrows,  large  colonies  of  which 

licalions.     A  conspicuous   fealure   from  the   sea  are  often  to  be  found  in  some  dry  sandy  bank 

is   the   Hasan  Tower,  a  minaret   180  feet  high,  Overgrown  with  furie  or  brush,  or  other  similar 

the    remnant    of    an    ancient   mosque.      Rabat's  (bcality.      Such    "warrens"    are    often    specially 

manufactures   are   carpets,   woolen,   cotton,   and  jjet  apart  for  them  in  order  that  they  may  breed 

leather    goods.      The    Sallee    pirates     formeily  and  multiply  for  the  market,  their   flesh   being 

built  their  ship  at  Rabat.     Pop.  30,000.  excellent   as   food,   and   their   fur   and   skins   of 

RabbM,  ra'ba,    Sudan,    in    the    kingdom    of  value.     The  burrows  are  irregularly   disposed, 

Gando  (Northern  Nigeria),  on  the  left  bank  of  ^"^  communicate  freely  with  each  other.    Rab- 

the  Niger;  carries  on  an  active  trade  in  slaves,  bits  are  extremely  protitic,  and  begin  to  breed 

and    ivory,    and    woolen    goods.     Pop.    about  when  about  six  months  old.     They  may  breed 

4D,ooa  s\\  or  eight  times  a  year,  producing  from  five  to 

Rabbi,  a  title  of  honor  among  the  He-  ^"^.  °^  "j^^^  ^'  =  .^'r"*-  .  .  , ,  „ 
brews;  -my  teacher,'  "master."  John  expressly  The  parturient  rabbit  excavates  a  special  bar- 
states  that  the  word  was  equivalent  to  "teach-  '°^  o""  ^""P^^  *<"■  ^"^''^^  '"  "'h'^h  lo  give  birth 
er*  (Greek,  didaskalos.  rendered  in  the  Author^  'o  and  shelter  her  progeny,  the  nest  being  lined 
ized  Version  "master";  John  i.  38).  There  is  hy  down  plucked  from  her  own  body.  fhe 
another  form  of  title,  rabboni,  found  in  the  young  are  hairless  when  horn,  apd  have  their 
New  Testament.  The  form  rabban,  the  Chal-  eyes  closed.  The  eyes  open  about  tlie  tenth  or 
daic  form  of  the  Hebrew  "rab,"  was  considered  twelfth  day.  These  animals  feed  on  tender 
the  most  honorable,  and  was  only  applied  to  grass  and  herbage,  and  lometimes  do  great  dam- 
seven  persons.  Rabbi  was  also  looked  upon  as  age  to  yoong  trees  by  stripping  them  of  their 
a  higher  title  than  rab.    It  is  supposed  that  this  bark. 

title  first  came  into  use  at  the  period  immediately  These  atiiinals  grow  exceedingly  tame  and 

preceding  the  birth  of  Christ.    In  (he  time  of  domesticated,  and  may  exhibit  no  small  degree 

our  Lord  it  was  applied  generally  to  all  religious  of  intelligence.    They  are  snared,  taken  by  fcr- 

teachers,  and  hence  sometimes  to  Christ  himself,  rets   and   nets,   or   may   be    shot.      Rabbits    are 

Now  the  term  rabbi  is  applied  to  regularly  ap-  subject   to  certain   diseases,   such   as   rot,   para- 

poinied   teachers   of   Talmudic  Judaism.     Since  sitic    worms,    and    a    kind    of    madness.      The 

1831  these  have  in  France  been  salaried  by  the  original  home  of  the  ra'ihil  is  believed  10  have 

state.    Their  duties  are  not  only  to  give  instruc-  been  those  parts  of  Europe  and  Africa  around 

tion  in  the  Talmud,  but  also  to  draw  up  deeds  of  the  western   half  of  the   Mediterranean,   where 

marriage  and  divorce,  to  examine  butchers,  and  it  still  abounds,  but  it  is  now  widely  spread 

to  give   their  opinion   as   to   what  is  legal   and  [hroiighout  temperate  western  Europe,  and  has 

what  is  illegal  in  the  Jewish  ritual,  been   conveyed  by  man  to  such   distant   lands 

Rabbinical  Lsngnsge,  that    form    of    He-  as  Australian  colonies,  Tierra  del  Fuego.  and 

brew  in  which  the  Jewish  scholars  and  theolo-  the  Falklan<f  Islands.     In   Australia  and   New 

gians    of    the    Middle    Ages    composed    their  Zealand    it    has    multiplied    so    enormously    as 

works.        See      Ji.nAiSM— Hebsew      Language,  to  have  become  a  serious  pest  to  the  colonists, 

Jewish  Literature  ;  etc.  causing  immense  loss  and  damage  by  eating  up 

Rabbirical  Learning  and  Literature.     See  the .  Pasture    intended    for    sheep    and    cattle. 

JuDA.sM-jEwiSH    LiteI^tuhe;    Hebrew   Law-  Y^^T't'ZV^'^y^L    uT^Z'^  IZ.til'     ht^ 

ivACE;  Jewish  Ph.losofhicai.  Writers;  etc  *"l^  i^'"'*  '^J™,.  U^i.     jZl           tf. 

.              .       .                                ~  more  than  a  moderate  success.    L^irge  numbers 

Rabbiiuca:  Legislation.  See   Judaism— The  nrp   now  killed   and  exported  as  food,   frozen 

Spirit  of  Rahwnicai,  Lkisuation.  or   otherwise   preserved,   and   minions   of   skins 

Rabbit,  a  name  when  properly  used,  re-  are  annually  shipped  to  Europe  and  the  United 
stricted  to  a  single  species  (Lepus  cuniculus)  of  States.  In  some  prts  of  South  and  Central 
the  rodent  family,  Leporidv,  to  which  the  na-  America,  and  especially  in  Jamaica,  the  domestic 
tive  American  hares  <q.v.)  also  belonjr.  The  rabbit  has  been  introduced  and  established 
rabbit  is  of  European  oriffin.  and.  .  although  in  the  wild  state.  Darwin  records  several  cases 
found  wild  in  many  places,  is  better  known  in  where  quite  distinct  races  of  rabbits  have  rc- 
the  domesticated  or  semi -domesticated  state  in  suited  from  their  isolation  on  islands.  An 
which  it  hai  been  introduced  into  the  United  Asiatic  species  (i..  hispidus)  is  closely  related 
States.  Although  the  habits  of  the  rabbit  af-  to  the  European  rabbit,  and  a  so-called  tailless 
ford  the  best  distinction  from  the  hares,  the  rabbit  (Romerolagus)  has  recently  been  de- 
wild  spp^cies  exhibits  some  stnictural  character-  .scribed  from  the  region  of  Mount  Popocatapetl 
istics,  amofR  which  are  its  generally  smaller  m  Mexico.  It  is  peculiar  in  the  possession  of 
size,  the  shorter  ears  of  uniform  brown  color,  well- developed  clavicles.  -Ml  the  domestic  breeds 
and  the  shorter  limbs.  The  hind  le^s  in  the  of  rabbits  appear  to  have  been  derived  from  the 
hares  are  proportionally  lonpcr  than  in  the  feral  species  of  southern  Europe;  and  have 
rabbits,  and  the  eyes  are  larger  and  more  promi-  been  hut  little  influenced  hy  occasional  crosses 
nent  than  in  the  latter  animal.  The  face  is  with  hares.  The  Chinese,  as  early  as  the  lime 
also  narrower  and  the  skull  lighter  in  the  rabbit,  of  Confucius,  appear  to  have  bred  rabbits  for 
The  rabbit's  fur  in  its  native  state  is  of  a  sacrificial  purno^ics;  and  domesticated  varieties 
nearly  uniform  brown  color,  while  under  domer;-  are  mentioned  in  classical  Greek  and  Roman 
tication  the  color  may  become  pure  white,  pure  writers.  The  most  noteworthy  _  change  _tinder 
black,  piebald,  gray,  and  other  hues.  The  texture  domestication  has  been  the  great  increase  in  size 
of  the  fnr  also  changes  under  domestication.  and  weight,  the  latter  having  been  raised  from 
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KABBIT-FISH  —  RABELAIS 

3  pounds  in  the  wild  rabbit  to  as  much  as  i8  two  months  than  of  tlic  Bible  in  nine  years.  ' 

founds  in    the  Flemish  giant.    This  variety  is  He  was  made  physician  to  the  Lyons  Hospital, 
red  chiefly  for  food,  but  lor  this  purpose  is  less  and  was  a  member  of  the  Societe  Angehque,  a 
esteemed  than  the  Belgian  "hare,"  so-called  be-  coterie   of .  scholars   that   had   fiathered   around 
cause  of  its  large  size  and  hare-like  color,  and  the   workshop   of   Gryphiu^,   the    printer.    This 
the  unfounded  Belief  that  it  originated  from  a  first  specimen  of  the  power  of  Rabelais  in  the 
cross  between  the  hare  and  rabbit    The  qualities  style  that  has  rendered  him  famous  has  all  the 
which  recommend  the  Belgian  variety  for  market  grotesque  humor,  fimourting  even  to  bufroonerv, 
breeding  are   its    extreme    fecundity,   the    ease  and  the  variety  of.  marvelous  adventures  of  hia 
with  which  it  may  be  kept  in  coniined  quarters,  later  works  of  the  kind,  but  wants  the  delicate 
its  rapid  growth,  so  that  it  is  ready  for  eating  raillery,    the    sustained    allegory,    and    profound 
in  about  four  months  after  birth,  and  the  simi-  philosophy,  which  most  students  of  I^belaig  find 
laiity  of  flavor  of  the  youiw  to  the  wild  rabbit  in  the  subsequent  versions  of  <Gargantua,'  and 
A  wave  of  enthusiasm  for  Belgian  hare  breed-,  still  more  in  the  last  three  books  of  'Pantagruel.* 
ing  passed  through  this  country  a  few  years  ago.  The  first  part  of   'PantagrueP   appeared   under 
but  nas  lart^ely  subsided,  though  many  large  rab-  the     anagrammatte    pseudonym     of     Alcofribas 
hitrics  contmue.to  supply  the  cities,  particularly  Nesier,  within  a  year  or  so  after  the  first  work, 
in  the  west.    Of  the  purely  fancy  varieties  the  and  its  success  was  such  that  it  passed  through 
lop-ear   is   the  most   remarkable;   the    external  three  editions  in  one  year.    In  IS34  he  accom- 
ears  in  fine  specimens  measure  23  or  even  34  panied,  probably  as  physician.  Cardinal  Jean  du 
inches  lontf  and  6  inches  wide.    The  Angora,  Bellay,  on  an  embassy  to  Rome.    Not  lone  af- 
which  originated  in  Asia  Minor,  has  the  beau-  ter  he  is  found  again  at  Lyons  where  the  'Gar- 
tiful  long,  silky  white  hair  peculiar,  to  several  pntua,'  as  we  now  have  it,  first  saw  the  liglit 
animals  of  that  region,  and  there  and_  in  parts  in  1535.    In  1536  he  was  again  at  Rome,  and 
of  Europe  is  bred  for  its  hair,  which  is  clipped  oil  this  occasion  obtained  from  the  Pope  absolu- 
and   woven   into   underclothes,   etc      Other   va-  tion  for  having  neglected  to  enter  a  Benediclitic 
rieties  are  peculiar  chiefly  iti  color.     For  meth-  house    and    other    delinquencies.     In    the    year 
ods    of    breeding,    etc.,    consult     Knight,    "The  followirig  be  is  kriown  to  have  been  practising 
Book    of    Rabbit,*     (London.    1889)  ;    Rayson,  his  art  at  Paris,  but  his  love  of  wandering  had 
'Rabbits,'  (London,  i88q}  ;  Carnegie,  'Practical  not  yet  ceased,  and  his  place  of  abode  for  the 
Game  Preserving' ;  for  history,  variations,  hab-  next  eight  oi"  nine  years  was  as  unsettled  as  it 
its,   etc.,   Darwin,    'Animals   and    Plants    under  had  been  durjng  any  prerioas  part  of  his  life. 
Domestication*.    Vol.    I.    (New    York,    1868)  ;  In  1546  he  was  probably  in  Paris,  when  the  third 
Palmer,    'Jack   Rabbits   of   the   United   States',  book    of   his     'PantagrneP .  appeared.     In    this 
^Washington,    1896);    Reports    of    the    Royal  the  fantastical  and  trivial  adventures  that  crowd 
commission  of  Inquiry  on  the  Extermination  of  the. previous  books  give  place  in  a  great  fneas- 
Rabbits  in  Australasia,  especially  tnat  of  1890.  arc  to  ti^nhr ,  dissertations,  in  -which  all  the 
Rabbit-fish,  in  the  Southern  United  States,  sreat  morgan d  social  questions  of  the  day  are 
a  globe-fiah    (q.v.)    of  the  gemis  LagocfPhalus.  *«tJMed  With  the  gai«y  mid  .i«ny  pecuhar^to 
In   Bermuda  and   other   islSds   of  the   Middle  R»beIaB,  and  with  a  freedom  that  rmised   the 
AtUntic.  a  common  market-fish,  caught  in  deep  l^mctm    of    the    d»gy.    who    widearorrd    to 
water.     It  is  a  rather  large,  reddish  crown  tsoo-  '«'^«  '*^''P;*"'^,.  T?=  ^'''^\,?^'  l- *  ^'"^Jt 
Ur  (.Promethichthys  prometh^),  and  owes  its  Cured  the  free  publication  of  thisboofc,  but  rt 
--  to  its  promi^en?  front  teeth.  '^J^Jtr'^^^'ftSZ^n^J^ZI^'^^^ 
Rstwlois,     Fraafiois,     fr&n-swti     rab-e-la,  (Henry   II.),   who   had  succeeded    Francis    in 
French  author;  b.  Chihon,  Touraine,  1483 ;  d.  1547:    A  mutilated  edition  of  this  appeared  sur- 
Paris  9  April  1553.     He  entered  the  Franciscan  reptitiousl;  at   Lyont   in    1547.     The   license   to 
order  at  Foi*enay-le-ConUe,  in  Pottou,  and  be*  publish  was  not  obtained  till  1590,  and  it  was 
ing  at  first  freely  permitted  to  study,  acquired  only  in  tSja  that  a. complete  and  luchmtic  edi< 
Arabic,    Hebrew,   and  Greei^  and  read    bmni*  tjon  of  the  book  appeared,    Rabelais  was   in> 
vorously    on    almost    all    suDjects.    Eventually,  stalled  in -the  cure  of  Metidon,  which  he  had 
howcter,   the   Franciscans  cams  to  distrust   the  had  bestowed  on  him  by  bis  former  patron,  Jean 
new    learning.     Rabelais    was    deprived    of    his  du  Bellay,   and  here  he   seoms   chiefly  to   have 
books,    and    in    di^ust    fled    the    monastery,  resided  during  the  remainder  of  his  life,  resign- 
Shortly    afterward    he   obtained   permission    of  ing  two  months  before  his  death.    He  leit  at  his 
Clement  yil.  to  enter  the  Benedictine  order,  but  death  the  whole  of  the  fifth  book  of   <Pantag- 
in  no  long  time  quitted   this  brotherhood  also,  rueP  in  manuscript.    A  sixth  book  was  intended 
and  began  to  traverse  the   country  under  the  to  be  added,  but  there  Is  only  a  fragment  of  if 
habit  of  a  secular  priest     His  biographers  have  indicating  its  subject,   'Les  Noces  de  Pannrge.* 
found  it  difficult  to  follow  him  during  this  period  His   enemies   busily   pointed   out    Impieties,   and 
of  his  life,  but  it  seems  that  in  his  wandermgs  he  once  fled  to  MetK  to  escape  danger.     Rabe- 
he  cultivated   all   the  sciences   of  the   day,  pnd  lais  was  one  of  the  first  to  give  flexibility  and 
especially    philology,    with    assiduity,    and    that  finish  to  the  yet  rude  and  harsh  language  of  his 
in  this  he  exhibited  powers  of  acquisition  such  country.    Boilean  calls  him  La  raison  en  masque, 
as  few  have  possessed  before  or  since.     In  IS30  and  Rousseau,  Le  gtitlU  moUre   Fraugois.    His 
he  was  enrolled  as  bachelor  in  the  faculty. of  house  was  the  resort  of  the  learned;  his  purse 
medicine  at  Montpellicr,  where  he  lectured  in  always  open  to  the  needy;  and  his  medical  skill 
'53t-2,   although    it   was   not   till    1537   that   he  employed    in    the    service   of    his    parish.      His 
obtained  the  degree  of  doctor.     In  1532  he  went  work  cannot  now  be  easily  understood  without  a 
to  Lyons,   where  he   published    'Htppocratis   et  glossary  and  commentary.     It   has   been   widely 
Galeni  Libri  Aliquot'  (1532).  and  the  first  germ  regarded,  especially  in  France,  as  a  treasury  of 
of  his  'Gargantu'   <1S32),  of  which,  according  wisdom,  wit,  and  shrewd  sense, 
to  his  own  account,  more  copies  were  sold  in         Among  the  best  editions  of  the  'Gargantui 


I  ..Google 


RABIES— RACER 


and  'Paniagruel'  may  be  mentioned  that  of  Le 
■  Duchat  (1711);  the  Variorum  editi<Mi  (1823- 
a5)  ;  a  splendid  edition,  illustrated  by  Guatave 
Dot-e  (1858);  a  one-volume  edition  by  Louis 
Barr*  (1864).  Four  volumes  of  a  fine  edition 
of  his  complete  works,  with  notes  and  a  glos- 
sary by  Marty-LaveaUK,  appeared  at  Pans  in 
i8m^8i.  There  are  English  translations  by 
Urquhart  and  Motteux  (1653-04;  new  editicoi 
1892),  and  W.  F.  Smith  {Ogi).  Consult:  Be- 
sant,  'Rabelais'  (1879);  Besant,  'Readings  in 
Rabelais*  (1881);  Stapfer,  <Rabelais,  sa  Per- 
sonne,  son  Genie,  son  <Euvre>  (1889) ;  Gebhart, 
■Rabelais,  la  Renaissance  et  la  Reforme'  (1895). 

Rabies.       See  Hydbofbdbia. 

Rabsbakeb,  rab-shak'e,  an  officer  of  the 
king  of  Assyria,  .mistaken  in  the  Authorized 
Version  of  the  Bible  for  a  proper  name,  but  in 
fact  an  official  title,  probably  that  of  a  military 
commander.  He  is  sent  with  Tartan  and  Rab- 
saris,  also  titles  of  high  officials,  to  take  a 
threatening  message  from  Sennacherib  to  King 
Hezekiah.  He  delivers  it  in  the  Hebrew  tongue, 
and  when  requested  to  use  the  Aramaic  dia- 
lect, the  Ungiiagt  of  diplomacy,  so  as  not  to 
alarm  the  people,  he  msoleptly  refuses,  (a 
Kings  xviii.-xix. ;  Isaiah  xxxvi.-xxxvii.) 

Raccoon',  the  name,  of  Indian  derivation, 
given  to  the  ^ieal  members  of  the  Procyonida, 
a  family  of  carnivorous  mammals,  resembling  the 
bears  m  their  [dantiKrade  feet  and  o&er  char- 
acters, but  differir^;  trom  them  especially  in  the 
long  tail,  sharp  snout,  slender  body,  and  mod- 
erate  size.  All  of  the  five  or  six  known  genera 
are  confined  to  America,  though  the  related 
Asiatic  genus  ^lurus  is  now  placed  here.  (See 
Panha.)  The  members  of  the  typical  genos 
Pracyon  possess  six  incisors,  two  canines,  eight 
premolars,  and  four  molars  in  each  jaw,  and  the 
group  is  well  exemplified  in  the  common  rriccoon 
iProcyon  Ipior)  which  derives  its  specific  name 
of  lotor,  *'a  washrr,'  from  its  habit  of  washing 
its  prey  before  eating  it,  or  of  holding  the  food 
in  tne  fore  paws  and  shaking  it  violently  back- 
ward and  forward  in  the  water  so  as  to  moisten 
and  saturate  it  as  thoroughly  as  possible. 
The  raccoon  is  a  heavily  built  animal,  about  three 
feet  tang,  with  a  pointed  snout,  short  ears  and 
bushy  tall  alternately  ringed  with  black  and  white, 
llie  general  body  color  is  a  sooty  or  blackisb- 
gray,  and  the  fur  consists  of  a  close  set  of  nnder 
hairs,  with  larger  outer  hairs,  the  latter  being 
■narked  black  and  white.  The  upper  part  of 
the  head  and  the  portion  across  the  eyes  are 
colored  dark  brown.  Throughoiit  most  of  the 
United  States  the  raccoon  isabundant,  and  on  the 
Pacific  side  reaches  from  Alaska  to  Central 
America.  In  spite  of  the  settlement  of  the 
country  and  much  persecution  it  generally  holds 
its  own,  and  in  many  sections  is  actually  in- 
creasing in  numbers.  These  animals,  although 
typically  carnivorous,  yet  seem  to  feed  largely 
upon,  and  indeed  to  prefer,  vegetable  matters. 
In  the  natural  state  their  food  consists  of  all  kinds 
of  mwll  tnrds  and  their  eggs,  mice,  reptiles,  frogs, 
crayfish,  mussels,  oysters,  nuts,  fruits,  etc  Occa- 
sionally ihey  catch  fish  or  clear  out  a  hen 
roost,  and  their  frequent  depredations  upon 
fields  of  corn,  of  which  they  are  very  fond 
in  the  milk  stage,  has  gained  thetn  the  enmity 
of  farmers.  They  arc,  as  already  remarked, 
fond  of  moisture  and  water.  The  Ger- 
man   name.    WaschbSr,   or    "washing-bear,"    is 


given  tq  the  raccoon  for  the  same  reason  as 
that  indicated  by  the  specific  name  lol»r. 
Raccoons  are  among  the  most  strictly  nocturnal 
of  American  mammals,  and  spend  the  day  in 
sleep,  usually  in  a  hollow  limb  or  tree  trunk. 
During  the  winter  they  pass  into  an  intermit- 
tent state  of  hibernation.  About  April  four  to 
six  young  are  born,  which  remain  with  the  par- 
ents for  a  year  or  more,  forming  the  small  par- 
ties in  which  these  animals  are  usually  found. 
The  raccoons  are  much  hunted  by  means  of  dogs, 
which  force  the  animal  to  take  refugee  in  a  tree, 
whence  it  is  dislodged  by  climbing.  The  sub- 
tlety and  cunning  displayed  by  these  animals 
in  their  endeavors  to  escape  have  become  quite 
proverbial  —  expressions  such  as  *sly  'coon,* 
"wake  as  a  'coon,'  indicating  these  qualities. 
They  are,  however,  very  easily  trapped,  and 
when  taken  young  make  very  gentle  and  inter- 
esting pets.  They  use  their  fore  paws  aTmost 
as  expertly  as  a  monkey  its  hands,  and  their 
great  curiosity  prompts  them  to  investigate  ev- 
erything which  attracts  their  attention,  "The 
agouara  or  crab-eatini  raccoon  (P,  canertvoms^ 
is  found  throughout  South  America.  It  is  gen- 
erally larger  than  the  common  species,  the  tail 
being  shorter,  of  a  grayish-yellow  tint,  and 
marked  with  six  black  rings.  The  fur  is  black- 
ish-gray, tinted  with  yellow,  and  of  variable 
lights  and  shades  over  the  different  regions  of 
the  body.  The  eyes  are  surrounded  by  dark- 
brown  patches,  which  run  into  the  ears,  and 
terminate  in  a  patch  on  the  top  of  the  head.  Al- 
though denommated  ■crab-eating,'  it  does  not 
appear  to  be  specially  addicted  to  this  dietaiy. 

Related  genera  are  Bossaru,  of  which  B. 
astufa  extends  from  Mexico  into  the  south- 
western United  States,  Nasua,  the  curious  ar- 
boreal coatif  of  Mexico  and  South  AmtricH,  and 
Cercoleptts,  represented  by  the  Central  and 
South  American  kinkajon,  which  has  a  long 
protractile  tongue.  Consnlt ;  Stone  and  Cram. 
'Amertean  Anunals'  (New  York,  igoa)  ;  and 
Beddard,  <Uanunals>  (London,  1903). 

Raccoon-dog,  a  small  wild  dog-like  ani- 
mal (Nyctereutet  procyonidet)  ai  eastern  China 
and  Japan,  much  resembling  a  miniature  raccoon 
in  appearance,  especially  about  the  head.  It  lives 
in  burrows,  gathers  most  of  its  food  (fish,  crabs, 
etc.)    along  the  banks   of   rivers,   and 


fl^h.  Its  fur  is  long  and  grizzled,  but  hand- 
some; its  muzsle  sharp,  ean  short,  and  tail  short 
and  bushy.  Consult  Mivart,  'Dogs,  Jackals, 
Wolves,  and  Foxes'   (1890). 

Raccoon-oyster,  a  name  in  the  Southern 
States  for  the  small  irregular  wild  oysters,  grow- 
ing numerously  in  the  salt  marshes,  and  much 
and  other  animals. 


Race,  Cape.   Sec  Cape  Race. 

Raceme,  ra-sem',  in  botany,  a  form  of  in- 
fioresence  in  which  the  primary  axis  is  elon- 
gated, and  bears  flowers  placed  on  pedicels  of 
nearly  equal  length,  as  in  the  currant  A 
raceme  differs  from  a  spike  only  in  the  flowers 
being  stalked,  instead  of  being  sessile.  See 
Flower. 

Racer,  or  Blue  Racer,  a  blackanake  (q.v.) 
especially  the  common  lowland  one  (ZtmtMU 
cotutriclor),  so  called  from  its  iwiftness. 
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Sacfa«i    in    Bible    history,    tits    second  Fort-Royal,  and  began  tbe  study  of  pbilosopby 
daughter  of  tbe  Aramaic  cattle^wner,  Laban.  at  the  College  d'Harcourt.    To  this  period  be- 
Jacob  obtained  her  as  wife  by  devoting  14  years  long  his    first    literary    efforts,    an    ode    called 
to  the  service  of  her  father.    At  the  end  of  the  'Nymphea  de  la  Seine,'  composed  in  honor  of 
first  seven  years  he  found  in  his  veiled  bride  not  the  king's  marriage,  and  for  which  he  was  te- 
the  Rachel  promised,  but  I.eah,  her  elder  sister,  warded  by  Chapelain,  then  the  dispenser  of  tbe 
whom    be   did   not  love,  and  was   obliged    to  royal    bounty;    and    two    comedies,    now    lost, 
serve  seven  years  more  in  order  to  gain  Racbel.  About  the  same  time  he  became  intimate  with 
She   was  ttie  mother  of  Joseph  and  Benjamin.  La  Fontaine,  and  this  intimacy  was  so  far  from 
Her   so-called  tomb  stands  to  this  day  on  the  tending   to  make    his   life   more    regular,   that 
road  between  Jerusalem  and  Bethlehem  and  is  those  of  his  rektions  who  took  most  interest  in 
held  in  the  highest  veneration  by  both  Jews  and  him,  and  who  had  destined  him  for  the  church, 
Mohammedans.  began  to  be  anxious  about  his  prospects.     In 
Rachel,     rS-shei     (Elisa   Rachel   FfaJx),  ^^\  ^  ™eu'  .'o  ■i-'e  with  an  uncle,  a  canon- 
French  tragedienne :  b.  Munf,  Canton  of  Aargau.  r?E?''"y,»"'^  vicar-general   of  the   cathedral  at 
Switzerland,    24    Mareh    1821;    d    Lc    Caonet,  Usis  (department  of  Card),  whose  influence  it 
Provence  3  Jan.  1858.    Her  father  was  a  Ger-  ""  expected  would  suSce  for  procurmg  b,m 
man  Jew,  naturalieed  in  France,  and  after  much  "  benefici.    In  th.s  last  particular  they  were  d.s- 
wandering  about  Europe  established  his  family  appomted ;  and  at  the  end  of  about  two  years, 
at  Lyons,  where  the  two  oldest  children,  Sarah  i'"™' "';=''.?«;'"  'f''  "^  "J"'''  endeavor- 
and   Faciei,  King  and  begged  in  tbe  street  to  '^  ">  ■S*,"'"Jj»i '"  '=•"""!  to  Pans  and 
help  out  the  family  support.    About  1830  they  "»,  '«"'''■    '!>  'J^  I"  ™  presented  at  court, 
removed  to  Paris  and  the  two  girls  sang  on  the  H'',.!""  ""''  *'  acquamOnce  of  Bodeau  and 
Boolevards  until  discovered  by  Etienne  Choron,  P'^'SiS''  ^T'^-f^'SX   ?'  *=,?»«%  P" 
teacher  in  the  School  of  Sscred   Music,  who  '"'  tragedy,   die    'Tbehaide,>   or    'Les    Fteres 
undertook  to  leach  Uiem  singing.    Rachel's  voice  Ennemi.,'    was    Srst    performed    by    Moheres 
was  foimd  to  be  too  harsh  for  this,  and  in  1834  p""P«  "  *«  Palais-itoyal  in  166^  as  was  also 
Choron  induced  his  friend,  Pagnon  Saint  Au-  J."  "?''. J*i'""'";' ,  '"  }^^    .»«  ha  devti- 
laire,  to  train  her  for  the  stage.    On  the  advice  '"  ">  '}'  drama  did  not  depme  h.m  of^ 
of    M.   Sanson  she  entered  the  Conservatoire,  chance  of  ecjlesiasfical  mfermem,  for  in  1M7 
where,    however,    her    harsh    voice   and    smah  he  received  the  priory  of  Espmay,  and  afterv«rd 
•talnre  seemed  at  fast  against  her.     She  made  f^  ''™B"  "'   Ssmt-Jaeqinj  de  U  Ferte  and 
her  debut  in  a  play  called  'U  VendSene)    at  Samt-Nicolas  de  Chfay.    The  drama,  however, 
the  Gjmnase,  1  May  1837.    The  next  year  she  ""Onued  for  many  jars  to  be  hi.  «>le  serious 
joined  the  iimpanj  of  the  Theatre   Francais  occupation.    His  first  two  tragedies  were  merely 
and    made  her  SSt  appearance  as  Camille  in  toitalive  pieces    conaming  but  few  md.catiou. 
Comeille's  <Les  Horaf=>    12  Jmie  1838.     She  »'    *'  ."uthor's    dramatic    genius.      His    first 
appeared  in  several  parts  successively  and  finally  master-piece  was   tAndromadoe,'   which  on  its 
T^^ted    in    Septeml»r    her    performance    of  Performance  m  i6fe  produced  a  profound  un- 
Cai^le,  was  seen  and  applauded  by  the  power-  pression   and  excited   well-merited   admiration.- 
fol  critic  of  the  "Debat.,'  Jules  fanin,  and  her  g  »"  brought  out  at  die  Hotel  de  Bourgogne, 
position  established     After  appearing  in  other  J"™  l»ving  in  die  meantime  Quarreled  wub 
Sets  m  the  French  classic  drama  with  increas-  Moliere.     The  immediate  successor  of  >Andro- 
nig  sucetas,  she  visited  England  in  1841   and  mamei    ms  a  comedy    (Sacines  only  extant 
a^h.   In    ii(i   repeating   hw   triumphr  thera.  roinedy), 'LesPlaideur.,    a  witty  and  delightful 
liter  whileTuil  sSJem?  at  the  TheJire  Fran-  imitation  of  the  <Wa,ps>  of  Aristophanes.     It 
tais  she  made  visits  to  other  European  cities,  appeared  in  'W  and  was  at  firat  rather  coldly 
ind   m  18S5  appeared  in  America.     Here  her  meived,  being  indeed  saved  only  by  the  laoghtei 
success  was  only  moderate,  owing  to  her  un-  ^''Jf,'"".^,  Hi.  next  pieces  were  '  Brjannicio' 
famdiarity  wiUi  the  language     A  severe  cold  <'«9);  ,^^"'^1    'i^'',  "T"^,.')   V" 
caught  durmg  her  American  tour  ended  in  a  T"!?""  °'  Henrietta  of  England,  who  had  also 
coniumption,  from  which  she  died  at  Le  Cannet  ™.'«J  '^°"'.""=,"'  ""'f  ",5^???,",*,',?^ 
m  the  South  of  France    Her  great  reputation  ■,;'=i.^i..^'l,"S  ,<"*'»'.■,  'S"!.™'',?    <.'*'3)' 
was  made  in  five  or  six  rOles  of  the  ancient  ■Iphigfane>   (1674)    considered  hy  Voltaire  die 
classic  drama  of  France,  of  tbe^  Phedre  being  f""  ,™'  '^"."i?  7"°^  ,"^'  >^  5?^ 
accounted  her  greatest.     In  the  cour.e  of  her  duced;    'PJedre'    (1677),    the   la.t    piece   that 
career  she  created  13  modem  roles,  written  for  Saone  pioduced  expressly  for  the  theatre     Lit- 
her,  'Adrienne  Lecouvieur,>  alone  of  these  still  "'.  "  ""I"™  ,"'  ""  »™"  '''=  "'  '<f"™  J"'™ 
holding  a  place  on  the  modem  stage     She  ap-  *>»  penod,  almost  all  his  correspondence  having 
pearef  in  several  other  modern  roles  that  had  ''™  '»'"?  ''"f  a  too  pipu.  re.pect  for  hi, 
been  acted  before  her  represenUtion    Consult:  ™'="oj;y     1"  1673  he  obtained  a   .eat  lu   the 

Memoirs  by  Madame  De  B (1858) ;  Janin,  Jrencb  Academy.    In  ifos  he  was  nominated  by 

'Rachel    et    la    Tragedie'     (1858);    Kennard,  Colbert    a    royal    councdior    and    treasurer    of 

'Rachel'    (t888).  France  for  the  general  government  of  Moulin. 

n    L,,.j       p  '   T,    1  Bourbonnais) ,  but  never  entered  on  the  duties 

lUcbitlS.    SecRiCKns.  of  his  office    His  withdrawal  from  the  theatre 

Racine,  Jean  Baptltte,  zhSA  ba-test  rd-sSn,  in  1677  was  pardy  due  to  chagrin  at  tbe  success 

French  dramatist :  b.  La  Ferte- Milon,  Picardy,  of  a  hostile  party  of  theatrical  critics  who  set  up 

31  Dec.  i63g ;  d.  Paris  ai  April  1699.    He  stud-  for  being  fine  wits,  and  applauded  one  Pradon, 

led  at  the  College  of  Beauvais,  and  subsequently  a  writer  now  never  heard  of,  at  the  expense  of 

at  the  Port-Royal  Institution,  where,  under  the  Racine.     Soon  after   (1678)   he  was  appointed, 

care  of  Lancelot  and  Lemaistre,  he  heame  a  along  with  Boileau,  historiographer  to  the  king, 

profound  Greek  scholar.     In  i6s8  he  left  the  whom    lie    accompanied    in    his    campaign    to 
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RACIHB — RACKETS 

Flanders.  Alter  a  stknce  of  12  yean  Racine,  sooth  of  Milwaukee  and  65  miles  nonh  of  Chi- 
at  the  solicitation  of  Madame  de  Malntenon,  cago.  It  has  steamboat  connections  with  all  the 
added  two  other  pieces  to  the  list  of  his  dramatic  lalce  ports,  and  electric  lines  extend  to  all  tbe 
works  —  'Esther'  (1689)  and  'Athalie'  (1691),  neart^'  towns.  It  is  40  feet  above  the  surface  of 
the  latter  often  spoken  of  by  French  critics  as  the  the  lake,  and  690  feet  above  sea-level.  It  was 
most  perfect  of  his  works.  They  were  both  in-  settled  in  1834;  in  1843  was  incorporated  as  a 
tended  for  the  pupils  of  Saint-Cyr,  the  institution  village,  and  in  1848  was  chartered  as  a  city, 
founded  by  Madame  de  Maintenon.  The  death  Racine  has  a  good  harbor,  one  of  the  best  on 
of  Racine  is  said  to  have  been  hastened  by  grief  the  lake.  It  is  the  commercial  and  industrial 
at  losing  the  favor  of  the  king.  As  a  dramatist  centre  of  a  productive  agricultural  region  about 
Racine  is  usually  considered  the  model  of  the  midway  between  Milwaukee  and  Kenosha.  The 
classical  or  national  tragic  drama  of  the  French,  chief  manafacturing  establishments  are  knitting 
and  in  estimating  his  powers  in  this  field  it  is  mills,  machine  shops,  flour  and  lumber  mills, 
necessary  for  the  critic  to  take  into  account  the  carriage  factories,  foundries,  boot  and  shoe  fac- 
stifl  conventional  restraints  to  which  that  drama  tories,  tanneries,  valise  and  trunk  factories,  steel 
is  subjected.  What  Racine  achieved  within  these  spring  works,  hosiery  mills,  furniture  factories, 
limits  is  extraordinary.  He  added  to  the  con-  breweries,  plating  works,  and  woolen  mills.  Tbe 
ventional  drama  as  he  received  it  a  grace  of  products  from  other  manufactories  are,  bedding, 
which  one  would  not  have  deemed  it  capable ;  men's  clothing,  paints,  mangles,  fanning  mills, 
he  was  greater  as  a  poet  than  as  a  dramaturgist,  windmills,  bicycles,  bits,  sheet  iron,  brass  and 
and  wrote  in  a  s^le  of  finished  perfection  and  copper  goods,  iron  specialties,  malted  milk,  chem- 
diatinction,  developing  French  versification  to  icals,  soap,  and  other  articles.  The  manufactur- 
its  ultimate  of  rhythm  and  dignity.  In  his  re-  ing  interests  are  increasing;  it  is  (1904)  the 
straint,  proportion,  balance,  he  is  rightly  regarded  second  city  in  the  State  in  the  value  of  its  man- 
as  classic.  °^Perhaps  it  would  be  ho  exaggeration  ufactures.  In  1903  the  capital  invested  in  man- 
to  assert,*  says  Dowden,  "that  grandeur  and  ufactories  was  nearly  $18,000,000;  and  the  value 
beauty  are  nowhere  else  So  imited  in  French  of  the  output  was  over  $i4/xx]/x)a  The  promi- 
dramatic  art  as  in 'Ailialie.' "  Besides  his  dramas  nent  public  buildings  and  institutions  are,  the 
Elacine  wrote  several  stinging  epigrams,  some  government  building,  which  cost  originallj 
odes  and  hymns,  an  abridgment  of  the  history  $100,000,  the  county  court-house,  the  municipal 
of  fort-Royal,  letters,  and  historical  fragments  buildings.  Saint  Luke's  Hospital,  Saint  Maiys 
on  the  campaigns  of  Louis  XIV.  Among  his  Hospital,  Taylor  Orphan  Asylum,  and  the 
letters  are  two  in  reply  to  a  work  of  Nicole  of  Dominican  convent.  The  educational  institu- 
the  Port-Royal,  entitled  'Les-Visionnaires*  tions  are  Rapine  College  (P.E.),  fomided  in 
(1666),  in  which  the  author  bitterly  denounces  1852,  the  Racine  Grammar  School  (P.E,),  Saint 
poets  and  still  more  dramatic  writers.  The  tone  Catharine's  Academy  (R.C.),  a  public  high 
of  these  letters  is  severely  sarcastic,  and  nat-  school,  public  and  parish  schools,  a  public  li- 
urally  caused  great  offense  to  his  old  friends  brary,  which  contains  about  g/xio  voltmies,  two 
and  masters.  Only  one  of  the  letters  was  pub-  libraries  connected  vrith  Radne  College,  and  tbe 
Hshed  at  the  time  they  were  written,  the  other  Y,  M.  C.  A.  library. 

after  his  death.     After  his  retirement  from  the  The    soverhment    is    administered    under    a 

theatre  Racine  found  it  easy  to  reconcile  himself  revised   charier   of   i8gi,   which   provides   for  a 

with   bis   old   friends.     Among   the   editions   of  mayor,  who  holds  office  two  years,  and  a  council 

the   'CEuvres  Poetiques'   of  Racine,  one  of  the  The  mayor  appoints,  subject  to  the  approval  of 

best  is  that  published  at  Paris  in  three  volumes  tiie  council,  tlic  members  of  the   school  board. 

(l8oi-5),  regarded  as  a  marvel  of  typography,  pop.   (1910)    38,002, 
An  excellent   edit^n  of.  '^luvTes   Completes'  Rgdng.    See  HOBSt-BAasa 

was  published  in  1865-73  m  Hachctles  collection  „     1.  !  .     i  .     .         ■     . 

of  the  'Grand  Ecrivaina  de  la  France,'  preceded  Racf.  an  instrument  of  torture  in  frequent 

by  an  admirable  essay  on   Racine  and  his  time  H^e  m  the  Middle  Ages  and  down  to  a  compara- 

by  Paul  Meanard.    There  is  an  English  metrical  "vcly  recent  period.     It  is  riot  known  to  have 

translation  by  R.   B.   Boswell    (1889-91).     Con-  been  used  m  the  American  colonies  settled  under 

suit  also  the  study  by  Mooceaux   (1892,  in  the  British  rule,  but  it  is  among  the  ancient  instru- 

'Collection  des  Classiques  Populaires'J  :  Stend-  '"/"f=  of  torture  preserved  at  Montreal  as  relics 

hal.    'Racine   et   Victor   Hugo'    (1887)  ;    Sainte  ".*  French  riile  m  that  country.     The  rack  con- 

Benve,  'Port  Royal*  (4th  ed.  1878).  ^'^"d  of  a  large,  open,  wooden  frame    w.thin 
which  the  person  to  be  tortured  was  laid  on  his 

Racine,  Louis,  French  poet  and  critic,  son  ba^k  □„  the  floor,  with  his  wrists  and  ankles 

of  Jean  Racine  (q.v.) :  b.  Pans,  France.  2  Nov.  fastened  by  cords  to  two  rollers  at  the  ends  of 

1692;  d.  there  29  }»"■  i7o3-    He  attained  con-  ,i,e  frame.     These  rollers  were  then  drawn  or 

siderable  attention  as  a  poet  and  critic  though  moved  in  opposite  directions  till  the  body  rose 

manifestly   under  a   disadvantage  as  the  son  of  to  a  level  with  the  frame.     Interrogations  were 

so   eminent  a   fallicr.     His   poems    'La   Grace'  then  put,  and  if  the  prisoner  refused  to  answer, 

(1720)   and   'La   Religion'    (1742)    were  highly  ^r  if  his  answers  were  not  considered  salisfae- 

E raised  and   the  latter  ran  through  60  editions,  tory,   the   rollers   were   further  moved,   until  at 

fe  wrote  in  prose:   'Reflections  upon   Poetry';  |as(  tj,j  tones  of  the  sufferer  were  forced  from 

'Memoirs  of  the  Life  of  Racine' ;  and  'Remarks  their  sockets.     The  rack  was  also  used  sioiply 

on   Racine's    Tragedies,'      His    complete    works  for  purposes  of  punishment,  apart   from  desire 

were  published  in  1808.  to  extort  a  confessioa. 

Racine,  Wis.,  city,  county-aeat  of  Racine  Rackets,  or  Racqneta,  a  game  played  in  a 

County :   on   Lake   Mic)iigan  at  the   mouth   of  prepared  court,  open  or  close,  with  a  small  hard 

Root  River,  and  on  tiie  Chicago,  M.  ft  St.  P.,  and  ball  and  a  kind  of  bat.     The  bat  is  about  two 

the  Chicago  &  N.  W.  B.R.'s;  about  22  miles  feet  in  length,  about  two  thirds  of  which  form* 
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RACOVIAN  CATECHISM  — RADCLIFFE  COLLEGE 

the  Shalt  or  handle,  the  rnnaiDiler  beine  an  oval  Raddiffe,  rid'klif,  Ann  Ward,  English 
frame  on  which  is  tightly  stretched  a  net -work  novelist:  b.  London  g  July  1764;  d.  there  7 
of  cat-guL  The  part  o(  the  shaft  by  which  the  Feb.  1823-  She  was  married  at  23  to  William 
bat  is  held  is  covered  with  leather  and  ribbed,  Radcliffe,  afterward  editor  and  proprietor  of 
to  enable  the  player  to  grasp  it  firmly.  It  is  the  weekly  called  'The  English  Chronicle.'  Her 
from  this  bat  and  the  net-work,  which  is  its  first  work  was  'The  Castles  of  Alhlin  and  Dun- 
principal  feature,  that  the  game  derives  its  name  bayne,>  a  Highland  story  (1789).  It  had  little 
(.Italian,  racchetta,  for  rctichetta,  an  old  dimin-  success,  but  perhaps  as  much  as  it  deserved. 
utive  of  rcle,  Latin  and  Italian,  a  net;  French,  'A  Siciliao  Romance'  (1790)  is  superior  to  it, 
raqu£t!e).  The  close,  that  is,  roofed  court,  is  and  'The  Romance  of  the  Forest*  (1791),  a  still 
now  generally  preferred  for  playing  in.  It  is  an  further  advance,  was  dramatized  and  translated 
oblong  rectangular  space,  and  when  of  full  di-  into  French  and  Italian.  Her  master-piece  is 
metisions  is  80  feet  long,  40  feet  broad,  and  has  coruideied  to  be  'The  Mysteries  of  Udolpho' 
\valU  40  feet  high.  The  players  stand  facing  one  (1794),  which  was  long  very  populaf.  The  last 
of  the  narrow  walls,  which  is  called  the  front  of  her  novels  published  during  her  life  was 
Avail.  Two  horizontal  lines  are  drawn  across  'The  Italian'  (1797),  dramatized  as 'The  Italian 
the  front  wall,  one  two  feet  two  inches,  and  the  Monk,'  and  translated  into  French  by  Morellet. 
other,  the  out  or  service  line,  eight  feet  above  A  posthumous  romance,  "Gaston  de  Blondeville,' 
the  floor.  The  surface  between  the  floor  and  was  edited  by  T.  N.  Tatfourd  in  1826,  together 
the  lower  of  these  lines  is  covered  with  wood,  with  some  poems.  Another  work  of  hers  was 
\vliich  serves  as  a  sounding-board  to  enable  the  'A  Journey  through  Holland  and  Gerniany' 
players  to  know  when  it  is  struck  by  the  ball.  ,  (i795)-  Mrs.  Radcliffe's  novels  were  at  one 
The  game  may  be  played  either  single  or  time  very  popular.  She  had  considerable  power 
double,  that  is,  with  either  one  or  two  persons  m  the  description  of  scenery,  and  well  understood 
on  each  side.  It  is  decided  by  lot  which  side  how  to  excite  and  maintain  the  curiosity  of 
Koes  in  first,  and  when  there  is  only  one  player  her  readers.  She  was  perfect  mistress  of  the 
on  each  side  the  first  player  assumes  wliich  side  mysterious  in  romance  and  the  first  English 
of  the  court  he  pleases  (usually  the  right),  while  writer  of  note  to  introduce  descriptions  of  scen- 
the  other  stands  in  the  opposite  corner.  The  ery  into  fiction.  Consuh :  Beers,  'English  Bo- 
first    player    then    begins    to    ierve,    in    doing  manlicisra*   ( 1898) . 

which  he  must  have  one  toot  in  Ihe  service  box  Radcli&C,  John,  English  physician:  b. 
of  his  side.  Service  consists  in  striking  the  ball  Wakefield,  1650;  d.  London  i  Nov.  1714.  He 
with  the  bat  so  as  to  make  it  strike  the  front  was  educated  at  Oxford  and  there  began  the 
wall  above  the  out  line  without  previously  strik-  practice  of  medicine,  but  removing  to  London  in 
ing  any  other  part  of  the  court,  and  then  re-  1684  soon  established  a  large  practice  which  he 
bound  into  the  opposite  corner  beyond  the  short  maintained,  it  is  said,  more  by  his  witty  con- 
line.  In  rebounding  from  the  front  wall  it  does  versation  than  his  medical  skill.  In  1686  he 
not  matter  whether  the  ball  strikes  either  of  the  became  physician  to  the  Princess  Anne  of  Den- 
aide  walls  or  not  before  it  lights  on  the  floor  in  mark,  and  frequently  attended  William  III.,  after 
the  opposite  corner  of  the  court.  If  the  ball  is  his  succession.  His  bJuntness  of  speech  lost  to  him 
properly  served  the  second  player  must  strike  it  the  favor  of  Princess  Anne  and  later  of  King  Wil- 
before  it  has  made  a  second  bound,  so  that  it  liam,  though  he  continued  to  number  many  of  the 
Strikes  tlie  front  wall  above  the  board;  but  in  nobility  among  his  patients  and  prescribed  for 
returning  the  ball  in  this  manner  the  player  Pope  and  Swift.  His  learning  was  often  depre- 
may  if  he  likes  first  make  it  strike  either  of  the  ciatcd ;  but  he  seems  to  have  been  an  acute  ob- 
side  walls.  The  player  to  whom  a  ball  is  served  server  of  symptoms  and  his  immense  practice 
does  not  require  to  wait  till  the  ball  has  bounded  gave  him  a  wide  field  for  observation.  By  his 
from  the  floor  before  he  returns  it.  He  may  if  will  property  was  left  in  trust  lor  the  foundation 
he  likes  return  it  before  it  touches  the  floor,  of  two  medical  fellowships,  and  for  the  purchase 
Such  a  stroke  is  called  a  volley.  The  ball  being  of  perpetual  advowsons  for  members  of  Univer- 
thiis  returned  by  the  second  player,  the  first  sity  College.  He  also  left  money  for  the  erec- 
player  returns  the  ball  in  the  same  way,  and  this  tion  of  various  public  buildings,  among  which 
goes  on  until  either  player  fails,  which  may  was  £40,000  for  the  public  library  in  Oxford, 
happen  in  three  ways,  cither  by  the  ball  being  since  called  the  Raddiffe  Library.  From  estates 
made  lo  hit  the  sounding-board,  or  being  struck  left  in  trust  to  the  executors  to  administer  for 
into  the  roof  or  gallery,  or  later  than  the  first  charitable  purposes  according  to  their  judgment 
bound.  If  it  is  the  first  player  who  fails,  his  were  built  the  Raddiffe  Infirmary,  the  Obscrva- 
hand  is  out,  and  it  is  then  the  turn  of  the  sec-  lory  at  Oxford,  and  enlargements  to  St.  Barlhol- 
ond  player  to  serve.  If  it  is  the  second  player,  omew's  Hospital.  t.a(er  money  was  granted 
then  the  first  scores  one  (an  ace),  and  the  first  toward  the  buildings  of  the  College  of  Physi- 
continues  to  serve,  but  goes  to  the  Opposite  side  cians  in  London,  the  Oxford  Lunatic  Asylum 
of  the  court.  The  other  details  of  the  game  and  St.  John's  Church,  Wakefield. 
must  be  derived  from  the  rules  drawn  up  by  Rgdclific,  England,  in  the  county  of  Lan- 
the  ditferent  racket  clubs.  cashire,  seven  miles  northwest  of  Manchester,  on 
Raco'vian  Catechiim,  the  catechism  of  the  River  Irwell.  The  ancient  parish  church 
Bakow,  Russia,  where  it  was  originally  printed  oi  St.  Bartholomew  dates  from  the  time  of 
and  published.  It  contained  a  popular  exposi-  Henry  IV.  There  are  cotton  and  calico  works, 
tton  of  Socinianism.  There  were  two  such  cate-  bleach-fields,  and  extensive  collieries  in  the  vicin- 
chisms,  a  smaller  and  a  larger,  both  afterward  "y- 

published  in  Germany  by  Smalcius,  the  former  in  Raddiffe  College^  a  college  for  the  educa- 

160S.  the  latter  in   1608,     In  1652  John  Biddle  tion  of  women,  affiliated  with  Harvard  Univer- 

■    translated  the  larger  of  the  two  into  English,  sity,  Cambridge,  Mass.     Its  forerunner  was  the 
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Society  for  the  Collegiate  Instruction  of  Women,  Sainte  Croix  at  TonrSj  and  made  her  dwelling 
organized  in  iSjg  to  provide  systematic  instruc-  there.  Her  life  was  wntten  by  her  contemporarr 
tion  for  women  bj  professors  and  instructors  in  and  friend,  the  famous  poet,  sdic^r  and  bishop, 
Harvard.  This  Society  was  incorporated  three  Venantius  Fortunatus  (q.v.).  Consult:  Bus- 
years  after  its  organization,  and  its  educational  sierre,  'Histoire  de  Sainte  Radegonde'  (1864). 
work  proved  so  successful  that  in  1894  it  wa3  Radetzky.  ra-d?t'ske,  TohMin  Ttweph  Wen- 
fprmally  afMiated  with  the  University  At  that  ^^1  Anton  Fritz  Kart  Count.  Austrian 
time  the  name  of  the  Society  was  changed  to  military  officer:  h.  Trebnitz,  Bohemia,  2  Jan. 
Radciifrc  College  power  to  grant  degrees  was  j^gg.  (j,  Milan,  Italy,  S  Jan.  1858.  He  joined  the 
conferred  and  the  president  and  fellows  of  Austrian  army  in  1784.  served  in  the  campaigns 
Harvard  Umversily  were  constituted  the  board  agajn^t  (he  Turks  in  i?88-g,  in  1809  became 
of  visitors  of  Radcl]ffe,whK:h  should  have  super-  lieutenant  field-marsha!  and  served  wfth  ability 
vision  ovet  the  a  d  mm. st  rat  ion  of  the  affairs  of  at  Aspem  and  Wagram.  After  the  peace  of 
the  college  the  granting  of  degrees,  the  ap-  Schonbrunn  he  was  appointed  a  member  of  the 
pointment  of  instructors,  etc.  All  diplomas  given  state  council  of  war.  In  the  war  with  France  he 
by  Radcliffe  are  countersigned  by  the  president  ioughi  at  Kulm  and  Leipsic  in  1815,  and  in  l8jl 
of  Harvard  and  bear  the  University  seal.  Most  „as  made  commander  of  the  Austrian  troops  in 
of  the  courses  of  s^dy  are  identical  with  the  i,a|y.  He  was  created  field-marshal  in  1836  and 
Harvard  courses,  and  graduate  students  are  ad-  „,  1848.9  he  crushed  the  revolution  in  Venice 
mitted  to  some  of  the  graduate  courses  of  the  ^„a  Milan.  He  preserved  Lombardy  to  Aus- 
University.  The  courses  are  divided  into  three  ^,■  routed  the  army  of  the  Piedmontese  at 
groups  m  the  different  branches  of  study:  gustozia  and  Novara  in  i84g,  concluded  a 
(i)  courses  primarily  for  undergraduates;  (2)  treaty  which  assured  Austrian  supremacy  In 
courses  for  graduates  and  undergraduates ;  (3)  jtaiy  for  the  time,  and  governed  the  Austrian 
courses  primarily  for  graduates.  Courses  in  possessions  there  until  1^58  when  he  resigned. 
Semitic  languages  and  history,  histoo'.  and  the-  Consult;  Troubetskoi.  'Ompagnes  du  Comte 
ory  of  education,  pedagogy,  and  the  history  and  Radetsky  dans  le  Nord  de  malie  en  1848  et 
theory  of  art  and  music,  are  included  in  the  ,849'  (i860);  Kun^,  <Dte  Feldziige  des  Feld- 
curriculum.  The  degrees  of  A  B.  and  A.M.  are  marsehalls  Radetsky  in  Oberttalien*  (1890). 
conferred.  There  are  two  fellowships,  one  for  -,  ,,,  .  .„.„,  ,  .  ,  _ 
the  promotion  of  the  study  of  Greek  history,  **?•*(?"*■  ^^^^^^  6"'"v.'"£.<,"^''^Ii/°^" 
literature,  art  and  a'rchseolo^  of  the  America  ?"■  ^-  ^'""^'''^i  ^'■'  '  ^*=^''  "808;  d  Wash- 
School  at  Athens,  and  one  for  the  promotion  of  f^^^™*  ^-  ^'  ^  J""-  'Sgo.  He  entered  the  nav7 
the  study  of  social  problems  at  a  settlement  '"  J^^S.  served  m  the_  war  with  Mexico  and 
house  in  Boston;  there  are  also  eleven  scholar-  P"formed  gallant  service  at  Mazatlan.  When 
ships.  The  college  has  laboratories  of  physics.  Jl""  ^""1  ^"  "  .^  ""  ?^V«"^^,  *"  *f 
Chemistry,  zoology,  and  botany,— the  library  Cumberland ;  was  promoted  wptam  in  July  1862, 
numbered  26,000  volumes  in  1910;  the  Universi^  and  commodore  in  April  1^3.  During  the  as- 
library  and  museums  are  also  opened  to  stu-  ""''^  °"  ^°^  ^"*'"'  "^  '^"S-  ^^  commanded 
dents  of  Radcliffe;  in  1904  a  new  ball  fully  *«  New  Ironsides  and  the  ironclad  portion 
equipped  with  auditorium,  club  rooms,  etc.,  °f  K°'^/\  ^"'i„"''  '*'?*  P"*™''*^'  'o  rear- 
was  built  The  students  in  1910  numbered  a<lniiral  in  July  1866,  was  in  charge  of  the  Euro- 
485  and  the  faculty  104.  Le  Baron  Russell  P*-*"  squadron  m  1869  and  was  afterward  mi 
Briggs  of  Harvard  University  was  appointed  duty  in  Washington  until  he  was  retired  m 
president  in  1903.  ™^"="  "vo. 

-Da^—b.    .-'ji  I,-    T..1.  ■...    f.  __         _„  Radhanpur,  rad-han-poor'  India,  (i)  chief 

««<S^   h    n';»™,''t  h'   f""^   ^^'"AZ  •;«?„'  •o*"  oi  =^  ^ta'e  in  the  Bombay  presidenir  sur- 

^tL,\?lt^^  Tf^   r^l^   \^'   °^i    -^^^  '"unded   by   a   wall   which   encloses   a    fortified 

fl^^    ,R.,^  "'^        *^^/"'^?"^°/uH'rJ^  "Stle   and   the   residence   of  the   native   prince, 

and  in  1853  became  musical  director  of  the  Stadt  .    fi„„    ,„rt   „(   ..,i,„„,„   u    ™,„,.t,  ,  — j        j 

Theatre  of  Leipsic.    He  afterward  served  for  a  ft,^V^:lJ^LfjT.LlLTt"^^  ""^ 

year  in  the  army  and  then  settled  in  Berlin  where  p^^if  ,,J^   f,?  Thl.?,.    I^F  R,h^L?     ^.i^ 

he   engaged  as  second  violin   in   Laub's  quartet  Tf'Pu't^   „f  r?"  ^^  ^^?     ""^'^ '^ 

and  in  1858-63  conducted  choral  and  orchestral  """^em  les     Poo  ^'i^  '^ 

concerts   with   much   success.      In    1863   he  was  *<!""=  ^'l".     Pop   98.129. 
appointed  musical   director  of  the  Royal   Opera  "  <>""»•      See  Mechamics. 

and  in  18^1  was  made  royal  Kapellmeister  for         Radiant  Star,  Order  of  the.     See  Obkis 

life.    He  was  the  successor  of  Haupt  as  director  (Roval)   awd  Uecobations. 

of  the  Royal  Institute  for  Church  Music  in  i8gi.  Radia'ta,  one  of  the  great  divisions  of  the 

Radecke   excels   as   a   performer   on   pianoforte,  animal  kingdom  in  the  dassifieation  of  Cuvier. 

organ,    and    violm,    but    his    greatest    talent    is  characterized  by  having  the  parts  of  the   body 

Shown  in  his  compositions,  which  include  about  arranged  around  a  vertical  axis  like  the  spokes 

too  songs,  the  operetta  'Die  Monkguter> ;  over-  around  the  hub  of  a  wheel.    Later,  it  was  shown 

tures,  »Konig  Johann>;  <Ara  Strande' ;  etc.  by  Leuckart  that  the  group  was  unnatural,  and 

Radegun'da,    SainI;    Prankish    queen;    b.  't  has  been  discarded  for  many  years.    Its  chief 

Tburingia,  Germany,  510;  d.  Tours,  France,   13  numbers  are  now  included  in  the  Calmtirafa  and 

Aug.  587.     She  was  the  daughter  of  the  heathen  Echmodermata   (q.v.).     As  limited  by  Cuvier  it 

Berthar,  king  of  the  Thuringians,  and  was  car-  also  embraced  some  of  the  Protozoa,  the  Polysoa, 

ried  off  prisoner  when  a  child  after  the  victory  some  parasitic  worms,  and  a  few  other  forms, 
of    Clothaire,    king   of    the    Franks,    over    her  Radiation.     By    radiation    is    meant    the 

father,    bhe  was  eventually  converted  to  Chris-  propagation  of  energy  in  straight  lines  from  a 

tianity  and  married  to  Clothaire  (538).    In  553  radiant  point     This   radiation  is  in  the  fomi 

«he  took  the   veil,   founded   the  monastery  of  of  vibrations  connected  with  an  ether  which  fills   ■ 


RADIATION 


all  space,  botli  molecular  and  stellar.  Such  en- 
ergy is  best  known  as  radiant  heat,  and  when 
the  vibrations  are  of  sufficient  rapidity  to  excite 

the  nerves  of  vision,  it  is  called  light.  Such  a 
conception  presupposes  the  origin  of  the  radia- 
tions to  be  the  oscillations  of  the  ultimate  par- 
ticl«  of  matter.  The  mode  of  propagation  is  a 
wave  motion,  to  and  fro,  across  the  line  of  radia- 
tion. In  sharp  distinction  from  this  was  the 
material  theory  of  heat,  held  by  some  physicists 
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,  by  which  'caloric*  or  heat  was  regarded 
as  "imponderable  matter*  stored  up,  or  driven 
from  bodies  by  chemical  or  mechanical  means. 
Strange  to  say,  the  latest  discoveries  in  radia- 
tion, point  back  to  this  long  discarded  theory. 

Radiations  of  Heat  and  Light.—  Physical  sci- 
ence, at  the  opening  of  the  aoth  century,  had 
established  the  mutual  relationships  of  heat 
and  light,  (i)  Both  had  been  found  to  he 
propaeated  in  straight  lines,  with  a  speed  approx- 
imately of  186^000  miles  per  second.  {2)  The 
laws  of  reflection  and  refraction  were  the  same 
ir  each.  (3)  The  intensity  of  radiant  heat, 
and  that  of  light,  varied  inversely  as  the  square 
of  the  distance.  (4)  Synchronism  of  vibration, 
interference  of  wave  motion,  and  polarisation 
were  the  same  in  each,  (s)  They  were  alike 
subject  to  selective  absorption,  and  absor{»- 
lion  was  equivalent  to  radiation. 

By  means  of  the  spectrum,  the  wave-leagths 
and  frequency  of  vibration  corresponding  to  dif- 
ferent degrees  of  radiant  heat,  light,  and  actinic 
C«r  had  been  ascertained.  For  instance,  we 
w  that,  beginning  at  the  lowest  radiant  heat 
measurable,  we  have  in  the  neighborhood  of 
13.5a\ooo.cao  vibrations  per  second,  and  944 
miUionths  of  an  inch  as  the  length  of  the  wave. 
As  the  vibrations  become  more  rapid  and  the 
length  of  the  wave  shorter,  radiant  heat  becomes 
luminous  and  is  known  as  light. 

Vibrations  and  Wave-lengths. —  With  a  vi- 
bration period  of  about  344,000,000,000  per  sec- 
ond, and  a  wave-length  of  33  milliontbs  of  an 
inch,  particles  of  matter  assume  a  dull  red  color. 
From  this  point  on  they  pass  successively 
through  the  colors  of  the  spectrum  —  namely, 
red,  orange,  yellow,  green,  blue,  indigo,  and  vio- 
let, until  the  eye,  by  reason  of  its  physical  limi- 
tations, ceases  to  ukc  cognizance  of  them.  At 
about  700,000,000,000  vibrations  per  second  and 
a  wave-length  of  16  millionths  of  an  inch,  they 
are  known  as  actinic  or  ullra-violet  rays.  The 
photographic  plate  responds  to  these  rays  up 
to  1,^^5,000,000.000  vibrations  per  second,  with 
a  wave-lengih  of  7.95  millionihs  of  an  inch,  and 
they  will  produce  fluorescence  up  to  a  period  of 


1,621,000,000.000  vibrations,  with  a  wave-length 
of  7.2S  millionths  of  an  inch.  Scientific  inves- 
tigation is  now  largely  confined  to  these  higher 
radiations.  As  a  starting  point,  we  begin  with 
investigations  of  Professor  William  Crookes, 
who  discovered  in  1879  that  the  highly  attenu- 
ated mailer  in  a  vacuum  tube,  through  which  the 
discharge  of  an  induction  coil  is  passing,  becomes 
luminous  as  the  exhaustion  of  the  tube  in- 
creases. While  Crookes'  theory  of  a  fourth  state 
of  matter,  known  as  'radiant  matter."  has  not 
been  wholly  approved  or  disapproved,  it  re- 
mains as  the  basis  of  modern  discoveries  in  radia- 
tion. In  all  highly  exhausted  vacuum  tubes, 
a  small  dark  space  surrounds  the  negative  elec- 
trode during  the  electric  discharge. 

Radiations  in  Vacuum  Tubes. —  Crookes 
found  that  the  dark  space  increases  in  length 
as  exhaustion  proceeds. 

The  explanation,  according  to  Professor 
Crookes,  is  that  the  molecules  of  attenuated  mat- 
ter travel  over  comparatively  long  spaces  be- 
fore coming  into  contact  with  other  molecules, 
which  by  their  collision  produce  light. 

The  radiant  energy  within  the  tube  travels 
in  straight  lines.  Shadows  are  cast  by  inter- 
cepting objects,  as  in  the  case  of  light.  (Sec 
Fig,  I.)  Mechanical  motion  can  be  produced 
by  directing  ihe  radiant  energy  against  a 
light  wheel,  (Sce_  Fig.  2.)  Crookes"  radi- 
ometer, a  familiar  piece  of  apparatus  seen  in  op- 
ticians' windows,  operates  on  this  principle  and 
that  of  re-action.  Significant  discoveries  in  this 
connection  followed:  first,  that  the  stream  of 
radiant  energy  could  be  deflected  by  a  magnet; 
second,  that  two  streams  of  radiant  energy  re- 


pelled each  other,  after  the  manner  of  matter 
similarly  electrified:  third,  that  the  stream  of 
radiant  enei^,  when  focused  upon  a  metal, 
such  as  irido-platinum.  heated  it  white  hot. 
Glass  also  cracked  and  softened  under  its  im- 
pact. 

In  1894,  Lenard,  acting  on  a  hint  from 
Hertr,  constructed  a  window  of  thin  aluminum 
connected  with  the  positive  pole  in  Crookes' 
vacuum  tube,  and  found  that  a  faint  bluish 
glow  extended  through  the  window  into  the  air 
outside,  and  vanished  at  about  two  inches  from 
the  window.  In  this  glow,  uranium  glass,  calc 
spar,  and  a  few  other  substances  became  phos- 
phorescent. The  radiations  passed  through 
screens  of  gold  leaf,  silver  or  aluminum  easily. 
Electrically  charged  bodies  were  found  to  be 
discharged  in  the  glow  outside  of  the  window 
and  even  beyond  its  visible  limits. 

Roentgen  or  'X-rays.'—  In  18^  Prof.  Roent- 
gen, of  the  University  of  Wiirzburg,  discovered 
that  a  Crookes'  tube  covered  with  black  card- 
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board  emitted  rays  which  penetrated  the  glass  to  cerUin  molecular  groups  whose  constituent 

and    cardboard.     He    immediately    investigated  atoms  possess  such  relations  and  affinities  that 

their    origin    with    a    vacuum    tube    similar    [o  the  groups  themselves  persist  and  maintain  their 

Lenard's,  but  with  a  glass  instead  of  an  alumi-  integrity,   even   when   the   compounds   in   which 

miin    window,   and    found   the   source   of   these  tfaey   occur  undergo   profound  chemical   change, 

unknown  rays   m  the  windoiu  Uself,  where  the  The  following  example  will  illustrate  the  nature 

impact  of  the  radiation  inside  of  the  tube  took  of   a   radical   more   clearly:      Ordinary   alcohol 

place.     He    found   that   these    unknown   or   "X-  (eu,y]    alcohol),    when    free    from    water,    has 

rays»  were  not  the  same  as  the  radiation  inside  ,he   chemical    formula   C.H/).     If   this   be    sal- 

of   the   tube.     The    latter   were    deflected   by   a  y^ated   with  hydrochloric  acid  gas   in  the   pres- 

■"^SS^-  fe    X-rays"  were  not              _                _  ^^^^   ^l   chloride   of   zinc,   a   compound   having 

The   "X-rays"  penetrated  glass,  tm,   alum.-  the  formula  GH.O  is  formed;  and  by  treating 

num  or,  generally  speakmg,  metals  of  low  atomic  the  alcohol  with  iodine  under  proper  conditions, 

weight    while  the  radiant  energy  inside  the  tvibe  ^^    analogous    compound    having    the    formula 

possessed  no  such  penetrating  power.    The  "X-  ^,^.1   is  obtained.     When  this   last   substance 

rays,»    however,    will    produce    fluorescence-  ;     ^      ^      j^  water  and  metallic  ync,  we  ob- 

I'Z-trruttlvlott'rfys^'TS  .'.'■t^.  '^\^'  "^'T'^^  T  ''"T-  ^""^     "^"^ 

^^    „,.,  i,.hUr,  ,«  w,ff,-„^.  reactions,  and  others  of  a  similar 


"t""'-.  '•'"*'•»'.  .».'j.i/«. '?.«™-.  :s:t.°'■r,lS™°li;^„""S^^.s 


(ion,  like  light,  and  Prof.  Alfred  M.  Mayer,  of 


that  the  molecular  group  CiHii  persists  through 


this  couHtry.  has  shown  that  thex  ore  incapable  5"    °f  .^''t^ .  ■^''?"8r.:    ^"''    '*"^    hypothes 

of   potarisalion.      These    latter    facts    regarding  found  to  be  justified  in  every  way.     The   group 

diffraction  and  polariMtion.  as  well  as  the  non-  C.H,   is    therefore   a    "radical,"    and    to    it    the 

interference  of  "X-rays,"  go  to  prove  that  ihey  "a"ie  "ethyl"  has  been  given.    The  gas  ethane, 

cannot  be  propagated  according  to  the  laws  of  C.^^  is  the  hydride  of  ethyl,  according  to  this 

wave  motion,  hence  the  theory  of  radiant  energy  view,  and  its   formula  may  be  written   CjHtH. 

assumed   at   the   beginning  of  this  article   finds  Similarly,    C.H.CI    and    &H.I    are    known,    re- 

here  an  exception.    In  the  case  of  the  radiant  spectively,  as  ethyl  chloride  and  ethyl   iodide, 

energy   within   the   vacuum   tube,   it   seems   evi-  Ethyl  alcohol,  m  the  same  way,  is  regarded  as 

dent    that    the    phenomena    are    the    result    of  the  hydrate  of  the  radical  ethyl,  and  its  formula 

streams  of  electrified  particles  of  residual  mat-  is  written  CH1.OH.     Ethyl  is  thus  seen  to  be 

ter,  shot  off  from  the  cathode  in  straight  lines  a  monovalent  radical  with  a  high  degree  of  sta- 

perpendicular  to   its  surface.     These  flymg  par-  bility,  behaving,  in   its  chemical   relations,   very 

tides   falling  upon   anything  in   their  path   will  much  like  the  alkali  metals,  potassium  and  so- 

give  rise  to  "X-rays.*     The  most  important  ap-  dium.     Many  compounds   are   known   in   which 

Slications    of    the    *X-rays"    have    been    in    the  two  or  more  molecules  of  ethyl  occur,  with  their 

elds  of  anatomy,  surgery,  and  diagnosis,  where,  combined   valencies   satisfying  a   single   divalent 

owing  to   their   ability  to  penetrate   animal   tis-  atom  or  radical.     Ordinary  ether,   for  example, 

sues,  they  have  been  extensively  used  to  locate  is  the  OJtid  of  ethyl,  its  formula  being  (CiHt)tO. 

foreign  bodies,  and  for  the  examination  of  dis-  The  analogy  of  this  substance  with  the  oxid  of 

located  bones  and  abnormal  growths.  potassium,  K.O,  is  complete. 

In  1896  M,  .Henri  Bectjucrel  discovered  the  if  the  persistence  of  a  radical  were  ahso- 
prescnce  of  invisible  radiations  proceedmg  from  \yxte,  so  that  we  could  never  destroy  the  rad- 
the  salts  of  uranium,  and  later  from  uranium  ical  by  any  chemical  or  physical  means,  we  ob- 
it-«If  — which  radiations  penetrated  aluminum  viously  could  not  distinguish  it  from  an  element: 
and  produced  shadow  pictures  somewhat  after  and  it  is  quite  possible  that  some  of  the 
the  manner  of  "X-rays."  These  radiations  were  bodies  that  we  now  recogniic  as  elements  are 
proved  to  have  their  source  within  the  sub-  merely  radicals  of  extraordinary  persistence,  but 
stance  of  the  uran.uni  .(self  This  brings  the  ^^ich  we  may  some  day  succeed  in  breaking  up 
subject  of  radiation  down  to  the  remarkable  ;„(„  ^^eir  wmstituents.  This  is  pure  specula- 
properties  .  of  radium,  discovered  by  M.  and  ,j  howci-er,  and  until  we  knm?  more  about 
Mme.  Curie,  of  Pans,  in  .898.    See  Radium.  the  ultimate  Constitution  of  matter,  we  are  to 

n   J-    ■        tor^cience  chemical   formulfe.  and  to  form  a  clear  general 

Radiation  of  Heat.     See   Heat.  view   of    the   analogies    and   chemical    relations 

Kad'ical,  the  name  adopted  by  a  large  sec-  that  subsist  among  various  chemical  compounds. 

tion  of  the  Liberal  party  in  Britain,  which  de-  Radicals   may   be   classed   as   "acid"   or   ■basic." 

sires  to  have  all  abuses  in  the  government  com-  according  as  they  have  an  acid  or  a  basic  char- 

pletely   rooted  out,  and  a  larger  portion  of  the  acter.     Thus   the   radical   SO.,  which   occurs   in 

democratic   spirit   infused   into   the  constitution,  sulphuric  acid  and  in  the  sulphates,  and  which 

The  immediate  aim  of  Radicals  at  different  times  is   called    "sulphion  ■   is   an   acid   radical,   while 

has  necessarily  varied  considerably;  and  though  ethyl,   CII.,   is  basic, 

the  party   is   now   identified   almost   exclusively  Among   die   simpler   inorganic    radicals   thai 

with  political  reform,  the  Radicals  of  the  past  are  of  frequent  occurrence,  the  following  are 

achieved    tlieir   greatest   success    in   coni;ielling  monovalent:      Hydroxyl     (OH),    the    "nitro» 

attention  to  important  economic  changes  tending  group    (NO,),   the   "nilroso'  group    (NO),   the 

to  improve  the  condition  of  the  laboring  popula-  ean,ido»   group    (Nil.),   and  cyanogen    (CN). 

tion.     Ihe   term    is   applied    m   general    usage  The  following  are  divalent:     Sulphion   (SO.). 

P"^"s  of  extreme  views  in  connection  wilh  guiphucyl  (SO.),  the  "imido"  group  (NH),  and 

so-called  political  and  social  reforms.  (he  «thionyl»  group  (SO).    In  organic  chemistrj- 

Radical,    or    Radicle,    in    chemistry    (and  many  radicals  are  recognized.    The  commoner 

particularly  m  organic  chemistry),  a  name  given  basic   radicals  of  the  fatty  series  may  be  re- 
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Srded  as  derived  from  the  saturated  hydrocar- 
its  (or  paraffins)  by  the  removal  of  one  or 
more  atoms  of  hydrogen.  Thus  we  have  the 
following  series,  which  are  derived  in  the  man- 
ner described,  the  radicals  in  each  column  being 
obtained  from  the  paraffin  at  the  head  of  that 
column  by  the  removal  o^hy^tTOge^  atoms: 

CH.  CiH,  CJIi           C(H„           C,Hu 

Methane  Ethane  Propane  Butane  Pmtane 

CH,  CH.  COI,            CiHt           CkH„ 

Methyl  Etilyl  Propyl          Bntyl          Pen^l 

CH,  CH.  CH.            CH,           CHii 

Methylene  Elh^'lene  Propylene  ButyTcne  PenWknt 

Uelhenyl      Etfa'niyl       Pro^'yl      Buten'yl        PcntentI 

C  CH,  CH,  CH,  CH, 

(Carban)         EtUne         Propiiie        Butme       PentSle 

The  immea  her«  assigned  to-  th*  *«dieaU  -are 
due  to  Hofmann,  and  the  syetem  in  accordance 
with  which  they  are  formed  will  be  sufficiently 
evident,  without  further  explanation.  Hof- 
mann's  names  are  now  commaniy  adopted,  but 
some  of  the  foregoing  radicals  are  still  known 
by  other  names  also.  Thus  Hofmann'a 
'elhenyl"  is  often  called  'vinyl" ;  and,  similarly, 
his  "propenyl,"  "butenyl,"  "tthine,*  •propine," 
and  "buline*  are  respectively-  known  as  *glyc- 
Fryl,*     "crotyl,*     'acetylene,"     •allylenc,"     and 

The  radicals  tabulated  above,  and  which  are 
of  constant  occurrence  in  organic  chemistry, 
contain  only  hydrogen  and  oxygen.  Many  or- 
ganic radicals  are  known,  however,  which  con- 
tain other  elements  also.  The  first  oxygen- 
bearing  group  to  be  recognised  as  a  radical  was 
*benioyl,*  QHiCO,  which  occurs  in  benzoic 
acid,  and  in  many  other  compounds  that  are  re- 
lated to  the  oil  of  bitter  almonds.  This  radical 
was  recognized  by  Liebig  and  Wohler,  in  1832. 
Many  such  radicals  are  now  recognized,  especial- 
ly in  the  organic  acids  and  their  derivatives.  As 
an  example,  •acetyl*  may  be  cited.  This  has 
the  composition  CtHX),  and  acetic  acid, 
CH.O.OH.  is  its  hydrate. 

Many  of  the  radicals  are  not  capable  of  in- 
dependent existence,  and  hence  cannot  be  iso- 
lated. Others  may  be  obtained  in  the  free 
slate,  or  in  the  form  of  a  compound  in  which 
tKO  similar  radical  groups  are  united  to  each 
other.  When  methyl  iodide  is  heated  with  me- 
tillic  zinc,  the  iodine  is  taken  up  by  the  zinc, 
and  the  methyl  radical,  CH,,  is  liberated.  Il  is 
not  obtained  in  the  form  of  methyl,  however, 
for  at  the  moment  of  its  liberation  two  of  the 
radicals  combine  to  form  a  molecule  of  ethane, 
CHt.  Ethane,  therefore,  may  be  regarded  as 
•di-methyl,"  having  the  formula  CH,  —  CH,,  or 
as  "ethyl  hydride,*  having  the  formula  C,H,.H. 
It  is  convenient  to  regard  (t  from  one  of  these 
points  of  view  for  some  purposes,  and  from  the 
Other  for  other  purposes.  A  radical  of  the  series 
tabulated  above  can  exist  in  the  free  state,  save 
for  a  slight  change  in  its  internal  linkage,  pro- 
vided its  valency  is  an  even  number,  and  the 
free  bonds  belong  to  adjacent  carbon  atoms. 
Ethylene,  for  example,  has  the  formula  CH,. 
When  it  exists  as  a  radical,  in  combination  with 
other  atoms,  it  is  divalent,  and  has  the  structure 
-CH, 

I  ;  the  two  carbon  atoms  being  connected 
-CH, 

by  one  internal  bond,  while  each  carbon  atom 
also  has  one  bond  which  is  satisfied  by  the  ex- 


ternal atoms  with   which   the  radical  is  coui> 

bined.  When  the  ethylene  exists  as  a  frc; 
hydrocarbon,  the  two  free  bonds  shown  in  the 
foregoing  rational  formula  satisfy  each  other, 
and  the  constitution  of  free  ethylene  therefom 
CH, 

The  idea  of  a  compound  radical  is  due  to 
Lavoisier ;  and  the  conception,  although  its  val- 
idity -was  earnestly  disputed  for  some  years,  has 
been  of  great  importance  in  the  development  of 
chemistry.  The  dehnition  of  a  radical,  as  given 
by  Liebig  in  1838  in  his  discussion  of  cyanogen, 
holds  good  at  the  present  day.  He  said :  «We 
call_  cyanogen  a  ratlical  because  (i)  it  is  the  in- 
variable constituent  in  a  series  of  compounds; 
[2)  because  it  can  be  replaced  in  these  com- 
pounds by  other  simple  bodies;  (3)  because  in 
its  compounds  with  a  simple  body  the  latter  can 
be  replaced  by  equivalents  of  other  simple 
bodies."  At  least  two  of  these  three  character- 
istics must  be  fulfilled  by  a  group  of  atomt, 
before  that  group  ear  be  regarded  as  a  "radica'.' 

Consult  Hj'elt,  'General  Or^nic  Chemistry' ; 
Meyer,  'Modern  Theories  of  Chemistry.' 
A.  D.  RtaTEEN,  Ph.D., 

Editoriai  Staff,  'Encyclopedia  Americana? 

Kadiguet,  Haximilien  Ren£,  French  ex- 
plorer: b.  Landemeau,  Finisterre,  17  Feb.  1816: 
d.  1892.  He  was  educated  in  the  School  of 
Fine  Arts  at  Paris,  and  in  1838  became  secretary 
to  Admiral  Charles  Baudin  and  Count  de  Las 
Casas,  on  a  mission  that  had  been  sent  to  Haiti 
to  negotiate  with  the  government  of  that  coun- 
try for  the  payment  of  an  indemnity  to  the  de- 
scendants of  the  French  citizens  that  had  been 
murdered  during  the  troubles  of  1798-1803.  His 
influence  was  of  great  value  in  bringing  the 
negotiations  to  a  speedy  conclusion,  several 
times  preventing  the  impatient  admiral  from 
bombarding  Cape  Haytien.  He  was  afterward 
secretary  to  Admiral  Du  Petit-Thoilars,  1841-5, 
and  traveled  through  South  America  and  the 
Marquesas  Islands,  and  afterward  devoted  him- 
self to  literary  labors.  Among  other  works  lie 
has  published  'Souvenirs  de  I'Am^rique  Es- 
pagnole :  Chile,  Perou,  BresiP  ( 1836 ;  revised 
ed.  1874). 

Radioactivity.  Although  only  a  few  years 
have  elapsed  since  Becquerel  (1896)  discovered 
that  uranium  possessed  the  property  of  spon- 
taneously and  continuously  emitting  penetrating 
rays,  capable  of  passing  through  bodies  opaque 
to  ordinary  light,  our  knowledge  of  the  subject 
of  radioactivity  has  increased  with  great  rapidity 
and  a  very  large  mass  of  experimental  facts  has 
now  been  accumulated.  Only  a  very  brief  ac- 
coimt  of  the  remarkable  profiertics  possessed 
by  the  radioactive  bodies  is  possible  in  this  short 
article. 

Shortly  after  the  discovery  of  this  property 
in  uranium,  Mme.  Curie  and  Schmidt  independ- 
ently found  that  the  heavy  element  thorium, 
which  is  used  in  the  manufacture  o£  Welsbach 
mantles,  was  also  radioactive  and  to  about  the 
same  degree  as  uranium.  The  latter  substance 
is  commercially  obtained  from  the  mineral 
pitchblende  and  in  an  examination  of  the  radio- 
active properties  of  this  mineral,  Mme,  Curie 
was  led  to  the  conclusion  that  other  and  mort 


>,  Google 


RADIOACTIVITY 


radioactive  substancea  must  b«  present  in  iL 
By  an  admirable  piece  of  chemical  research, 
Mme.  and  P.  Curie  succeeded  in  separating  from 
it  two  new  very  active  substances  which  were 
called  radium  and  polonium.  The  substance 
radium  was  well-  named  as,  in  the  pure  state, 
it  gives  out  radiations  about  two  million  times 
as  intense  as  uranium.  Polonium  has  not  yet 
been  chemically  isolated.  It  differs  from  radium 
in  losing  ils  activity  with  the  time.  Several 
years  after  separation,  the  activity  has  dimiu' 
ished  gradually  to  a  email  fraction  of  its  original 

Another  substance  called  radio- tellurium  was 
separated  from  pitchblende  by  Marckwald.  It 
has  radioactive  properties  similar  to  polonium, 
and  probably  contains  the  same  radioactive  con- 
stituent. In  addition  to  these  bodies,  Debierne 
and  Giesel  independently  discovered  another 
very  active  substance  called  actinium,  while 
Hofmann  found  that  lead  separated  from  pitch- 
blende was  very  active  and  called  the  radioactive 
substance  present  in  it  "radio-lead."  With  the 
exception  of  radium,  none  of  these  bodies  have 
been  chemically  isolated.  Actinium  (or  etnani- 
«m,  as  it  is  termed  by  Giesel,)  will  probably 
prove  to  be  an  element  of  activity  comparable 
with  that  of  radium. 

The  radiations  from  these  substances  are  in- 
visible to  the  eye,  but  possess  the  properties 
of  acting  on  a  pbotosrapcic  plate  and  discharg- 
ing an  electrified  body.  The  rays  from  a  very 
active  substance  like  radium  cause  many  phos- 
phorescent substances  to  become  luminous.  An 
ordinary  X-ray  screen,  crystalline  zinc  sulphide 
and  the  minerals  willemite  and  kunzite  glow 
brightly  when  exposed  to  radium  rays.  A  pho- 
tographic plate  is  rapidly  affected  by  bringing 
near  a  few  milligrams  of  radium  bromide,  and 
an  electrescope  quickly  loses  its  charge. 

The  radiations  from  the  active  bodies  have 
been  shown  to  consist  of  three  distinct  kinds, 
known  as  a,  P,  and  7  rays.  Unlike  ordinary 
liglit-waves,  the  «  and  J5  rays  consist  of  a  flight 
of  charged  particles  projected  with  enormous 
velocity.  They  differ  from  ordinary  light,  in- 
asmuch as  pencil  of  these  rays  is  deflected  by 
a  magnetic  and  electric  field.  These  properties 
of  the  radiations  have  allowed  us  to  determine 
the  size  of  the  particle  and  its  velocity  of  pro- 
jection. Rutherford  found  that  the  o  rays  con- 
sisted of  atoms  of  matter  carrying  a  positive 
charge  and  moving  with  a  velocity  of  about  20,ooo 
miles  a  second.  The  "  rays  arc  readily  stopped 
by  matter,  being  absorbed  by  a  few  centimetres 
of  air  and  by  a  sheet  of  ordinary  note  paper. 
The  P  particles,  on  the  other  hand,  are  far  more 
penetrating  and  pass  through  several  millimetres 
of  aluminum  or  iron.  The  P  particles  differ 
from  the  «  particles  in  carrying  a  negative  charge 
and  in  their  much  greater  velocity  of  projection. 
Some  of  them  move  with  a  velocity  of  over 
170,000  miles  per  second  —  a  speed  very  nearly 
equal  to  that  of  light.  The  P  particle  has  been 
found  by  Becquere)  and  Kaufmann  to  be  iden- 
tical with  the  cathode  particle  produced  by  a 
discharge  in  a  vacuum  tube.  It  has  the  smallest 
size  of  any  body  known  to  science,  for  its  mass 
is  onlj  about  i-iooo  of  that  of  the  atom  of 
Iwdrogen.  The  relative  sizes  and  velocities  of 
die  n  and  P  particles  are  dia grammatically  shown 
in  Fig.  1.  The  relative  energies  of  motion  of 
the  particles  are  also  shown. 


The  y  rays  are  of  an  extraordinarily  pene' 
trating  cliaracter,  readily  passing  through  sev- 
eral inches  of  iron*  or  lead  and  several  feet  oi 
water.  They  are  not  deflected  by  a  magnetic 
or  electric  field  and  are  believed  to  be  a  typ« 
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of  very  penetrating  X-rays.  Tlie  latter  are  be- 
lieved to  consist  of  pulses  in  the  ether,  akio  in 
some  respects  to  the  very  short  waves  of  ultra- 
violet light. 

If  a  magnetic  field  is  allied  to  a  pencil  of 
rays  from  radium,  the  rays  are  sorted  out  into 
the  three  kinds.  This  is  shown  in  Fig.  2,  where 
the  magnetic  field  is  applied  at  ri^ht  angles  to 
the  plane  of  the  paper.  The  a  particles  are  bent 
to  the  left,  the  P  to  the  right,  while  the  y  rays 
proceed  in  a  straight  line  without  deviation. 
Compared  with  the  P  rays,  the  amount  of  bend- 
ing of  the  "  rays  is  much  exaggerated  in  the 
figure,  for  a  very  strong  magnetic  field  is  re- 
quired to  appreciably  deflect  the  latter,  _The  P 
rays  consist  of  particles  projected  with  different 
velocities,  so  that  some  are  more  easily  bent  by 
a  magnetic  field  than  others.  This  is  shown  in 
the  figure. 


The  expulsion  of  »  and  P  particles  from  the 
atoms  of  the  radioactive  bodies  appears  to  re- 
sult from  an  explosion  in  some  of  the  atoms 
of  these  substances.  About  two  hundred  ihou- 
nand  million  of  these  »  particles  are  expelled 
from  one  gram  of  radium  bromide  every  second; 
and  yet  the  number  of  atoms  in  a  gram  of  ra- 
dium is  so  enormous  that  this  rate  of  expulsion 
for    several    years    without    any 
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sensible  alteration  or  diminution  of  lie  quantity    gradually    diffuses    from   the    radioactive   bod'i 
-k^J^os.  important  property  of  .he  -.  .,  .nd    Tway  '^Ji±T!u^"i^on.''''4l.r"JLZ^t' 

ia  »  means  of  quantitative  measurement  of  The  activity  of  Hic  emanation  decreases  in 
a  geometrical  progression  with  the  time;  the 
emanalion  from  thorium  loses  half  of  its  activ- 
ity in  one  minute;  from  radium  in  four  days; 
and  from  actinium  in  four  seconds. 

The  amount  of  emanalion  obtained  from 
these  substances  is  a  maximum  when  in  solu- 
tion; in  a  solid  state  only  a  fraction  of  the 
emanation  produced  in  the  substance  is  able  %a 
escape  from  it. 

"Jiese  emanations  have  been  found  to  possess 
all  the  properties  of  radioactive  gases  mixed  in 
niinute  quantity  with  the  air.  The  emanatioos 
of  thorium  and  radium  behave  like  heavy  gases 
and  are  chemically  inert  like  the  recently  dis- 
covered members  of  Uie  argon-helium  family. 
The  emanations  can  be  removed  from  the  air  by 
the  action  of  extreme  cold.  The  emanation  of 
thoriujm  condenses  at  — 1J0°  C,  and  that  from 
radi™  at  —150°  C  This  prt^rty  o£  condensa- 
tion of  the  emanation  from  a  very  active  sub- 
stance hke  radium  can  readily  be  followed  bv 
the  eye.  The  emanation  released  from  radinm 
18  stored  with  air  in  a  small  reservoir  (Fig;.4) 
It  IS  slowly  passed  through  a  U  tube  of  glass, 
Wled  with  fragments  of  the  phosphorescent  Biin- 
no.   y  "?'  wi'Iemite.     The  tube  is  immersed  in  a  ves- 

sel filled  with  liquid  air.    The  emanation  con- 
■    the  radiations.    The  ordinary  gold  leaf  electro-    Senses  in  the  tute  immediately  below  the  level 
scope,  such  as  is  shown  m  Fig.  3,  can  be  used     "'   '*■=  ''J""''   air,  and   ffie  radiations   from   the 
to  measure  radiations   of  extremely  small    in-    condensed  emanation  cause  the  willemite  to  be- 
tensify.     A   simple    gold   leaf   is   attached    to   a    '^°'^   luminous..  On   removal   of   the.  tube   and 
metal   rod   passing   through   an   insulating  cork    closmp  the  ends,  th<  emanation,  after  soMc  time, 
of  sulphur  or  ebonite.     On  giving  a  charge  to     '^  ^B^'"  ^fl»tiliied  aod  distribiites  itself  through- 
this  rod,  the  gold  leaf  diverges  and,  imder  or-    ""*    *"e    tube,    causing   a    uniform    luminosity 
dinary  conditions,   the   gold   leaf  collapses  very 
slowly.     If,  however,  a  radioactive  substance  is 
brought   near   it,   the   charge   on   the   system   is 
dissipated  and  the  gold  leaf  rapidly  collapses. 

The  radiations  produce  a  large  ntimber  of 
positively  and  negatively  electrified  particles  or 
ions,  as  they  are  called,  from  the  neutral  gas. 
-If  the  electroscope  is  charged  positively,  for 
example,  the  negative  ions  are  drawn  into  it  and 
dissipate  its  charge.  Under  suitable  conditions, 
the  rate  of  movement  of  the  gold  leaf  is  a  mea- 
sure of  the  intensity  of  the  radiations.  A  modi- 
fied form  of  gold  leaf  electroscope  is  capable  of 
detecting  the  presence  of  an  extraordinarily 
small  quantity  of  radioactive  matter.  One 
millionth  of  a  gram  of  radium  bromide  causes 
the  gold  leaf  to  collapse  in  a  few  seconds,  and, 

with   care,   the   effect   of   one   million   millionth  mo.  4. 

of   a   gram   can   be    accurately   determined.     As 

a  means  of  detection  of  radioactive  matter  In  throughout  it.  With  a  large  quantity  of  radiimi 
small  quantity,  the  electroscope  far  transcends  emanation,  such  an  experiment  is  extremely 
in    delicacy   even    the    spectroscope.     The    ordi-    Striking. 

nary  quadrant  electrometer  is  also  a  very  con-  _  Ramsay  and  Soddy  have  succeeded  in  isolat- 
yenient  instrument  for  measuring  the  small  ing  the  emanalion  of  radium,  and  found  that  the 
ionization  produced  by  the  radiations  in  the  air  maximum  volume  to  be  obtained  from  one  gram 
or  other  gas  throuijh  which  they  pass.  of  that  substance  was  only  one  cubic  millimclre 

Tn  addition  to  their  power  of  giving  out  the  at  standard  pressure  and  temperature.  This  gas 
three  kinds  of  rays,  radium,  thorium,  and  actin-  is  brilliantly  luminous  and  rapidly  blackens  the* 
ium  also  possess  another  very  remarkable  prop-  tube  containing  it.  The  emanation  has  a  definiie 
ertj  Each  of  these  substances  continuously  spectrum  of  bright  lines,  similar  in  general 
gives  off  into  the  air  a  minute  quantity  of  gas,  character  to  that  observed  for  the  inert  gases 
■  "'  '     '  "    -    '■         '^p      Thh   "emanation."     argon  or  helium. 

Curie  and  Laborde  first  observed  the  striking 
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tucf.  that  radium  kept  itself  continuously  at  a  eral  thousand  times  more  active,  weight  lor 
temperature  several  degrees  higher  than  the  weight,  than  thorium  itself.  The  thorium  itsel! 
surroundinK  air.  The  radium  is  continuously  is  at  the  same  time  deprived  of  more  than  half 
emitting  heat  at  the  rate  of  loo  gram  calorics  of  its  original  activity.  A  very  interesting  rt- 
per  hour;  that  is,  it  would  heat  its  own  suit  is  then  observed.  The  activity  of  this  resl- 
weight  of  wafer  through  ioo°  C.  in  one  hour,  due  thorium  X  is  found  not  to  be  permancat 
Rutherford  and  Barnes  showed  that  the  greater  but  to  decay  according  to  a  geometrical  pro- 
part  of  the  heating  effect  of  radium  was  not  due  gression  with  the  time,  falling  to  half  value  in 
directly  to  the  radium  itself,  but  to  the  emana-  four  days  At  the  end  of  a  month,  the  activity 
tion  continuously  produced  from  it.  This  em-  is  less  than  i  per  cent  of  the  initial  value.  At 
anation  was  separated  from  the  radium,  and  the  same  time,  the  precipitated  thorium  regains 
condensed  in  a  small  glass  tube  immersed  in  its  lost  activity,  such  tliat  the  sum  of  the  activ- 
liquid  air.  The  heating  effect  of  the  minnt«  ity  of  the  theriwn  and  theritrnt  X  tofKther  is 
quantity  of  emanation  thus  obtained  was  found  alway.s  the  same,  and  equal  to  that  of  tlie  orig- 
to  be  three  quarters  of  that  originally  possessed  inal  thorium  before  chemical  treatment.  At  the 
by  the  radium.  Compared  with  its  weight,  the  end  of  a  month's  interval,  the  thorium  has 
radnim  emanation  emits  a  quantity  of  energy  nearly  recovered  its  old  value,  and  a  new  quan- 
more  than  a  million  times  greater  than  that  tity  of  thorium  X  can  then  be  obtained  by  the 
reteascd  iri  the  most  violent  chemical  reaction,  samfl  chemical  operation.  This  process  can  be 
The  heating  effect  of  the  emanation  is  not,  continued  indefinitely  provided  sufficient  in- 
however,  permanent,  but  dies  away  with  the  terval  is  allowed  to  elapse  between  eadi  pre- 
time  at  th«  same  rate  as  it  loses  its  activity;  cipitition  for  the  thorium  to  regain  its  Mrtivity. 
that  is,  it  fails  to  half  value  in  about  four  days.  These   results  are  very   simply  and    fully  ex- 

If  a  cubic  centimetre  of  the  emanation  were  plained  on  the  following  hypothesis.  A  small 
collected  in  a  glass  tube,  it  would  probably  give  fraction  of  the  thorium  atoms  every  second  be- 
off  sufficient  heat  to  melt  down  the  walls  of  comes  unstable  and  breaks  up  with  explosive 
the  tube.  It  can  readily  bo  deduced  that  one  violraice,  an  a  particle  being  projected  during 
potmd  weight  of  the  emanation,  after  its  sep-  the  frocess.  After  the  expulsion  of  an  "  par- 
■ratioti  from  radium,  would  emit  energy  at  the  tide,  the  residue  of  the  thorium  atom  is  lighter 
rate  of  lofioo  horse-power  and,  during  the  time  than  before  and  becomes  the  atom  of  the  new 
that  its  activity  lasts,  would  emit  an  amount  of  substance,,  thorium  X.  This,  siihstancf  is  again 
energy  corresponding  to  60,000  horse-power  days,  unstable  and  breaks  up  with  the  expulsion  of 
The  heating  effects  of  radium  have  been  found  »  particles,  half  of  the  matter  breaking  up  in 
to  be  directly  due  to  the  expulsion  of  «  par-  four  days.  In  ordinary  thorium,  there  are  tlius 
tides  from  its  mass.  Each  of  these  particles  is  two  opposing  procesbes  at  work.  The  substance 
projected  with  such  a  great  velocity  that  it  has  thorium  X  is  produced  at  a  constant  rate  by  the 
considerable  energy  of  motion,  which  is  trans-  disintegration  of  some  of  the  thorium  atoms, 
formed  into  heat  when  it  strikes  a  body.  These  and  at  the  same  time  this  thorium  X  breaks 
a  particles  are  easily  stopped  by  matter  and,  in  up  and  changes  into  another  substance.  A 
a  mass  of  radium,  most  of  the  ■  particles  pro-  steady  state  will  obviously  be  reached  when  the 
jected  throughout  its  volume  are  not  able  to  number  of  atoms  of  thorium  X,  which  are  pro- 
escape,  but  arc  stopped  by  the  radium  itself,  duced  per  second,  is  equal  to  the  number  of 
Radiam  is  thns  heated  by  the  unceasiog  and  atoms  of  thoriivm  X  which  break  up  per  second, 
vigorous  self-bombardment  by  the  »  particles  The  constant  radioactivity  of  thorium  may  thus 
shot  out  from  its  own  mass.  The  heating  effect  te  likened  to  the  constant  population  of  a  coun- 
of  the  emanation,  in  a  similar  way,  is  due  to  the  try,  where  the  number  of  births  is  equal  to  the 
energy  of  motion  possessed  by  the  "  particles  number  of  deaths, 
expelled  from  it.  It   has   been   found   experimentallT   that  the 

The  emanations  all  show  another  very  strik-  propertj'  possessed  by  thorium  of  giving  off  an 

ing  property.    If  the  emanation  it  drawn  through  emanation   belongs  not  directly  to   the  thonum 

a  tube,  the  surface  of  the  tube  becomes  coated  but  to  its  product,  thonum  X.    The  amount  of 

vrilh   an   invisible   active   deposit.     This   deposit  t*"^    emanation    is    always    proportional    lo   the 

can  be  dissolved  in  acid.s,  and  after  evaporation  amount    of    thonum    X    present,    and    thorium 

of  the  solvent,  remains  behind  on  the  dish.     After  freed  from  thorium  X  does  not  emit  any  emana- 

removal  of  the  emanation,  the  deposit  gradually  t"™-     "■"*  shows  that  thorium  X  is  the  parent 

loses   its   activity   but   at   a   different   rate   from  <>*  'f>e  emanation.     According  to  the  disintegra- 

the    emanation    itself.     This    'excited"    or    «in-  tion  theory,  advanced  by  Rutherford  and  Soddy, 

duced"  activity,  as  it  is  termed,  is  due  to  radio-  tiie  atom  of  die  emanation  arises  as  a  result  of 

active  matter  which  arises  from  the  decomposi-  the   expulsion  of  a  particle   from  the   atom  of 

tion  of  the  ertanation.     The  excited  activity  of  thorium  X.     In  3  similar  way  it  has  been  shown 

thorium  falls  to  half  value  in  n  hours,  that  of  that  the  emanation  is  transformed  into  the  active 

radium  in  about  30  minutes,  and  that  of  actin-  deposit  which  has  been  found  to  consist  of  two 

ium  in  36  minutes.  distinct  substances  called  thorium  A  and  thorinm 

Considerable    light    was    thrown    on    radio-  B.     The  former  does  not  give  out  rays  at  all,  and 

active     phenomena     by     some     experiments     of  is  half  transformed  in  11  hours.     It  changes  into 

Rutherford  and  Soddy  that  will  now  be  consid-  the  substance  thorium  B,  which  gives  out  ■,  P, 

.  ered.    It   was   found    that   an    intensely  active  and  y  ras^,  and  is  half  transformed  in  55  mi'n- 

snbstartce  called  thorium  X  could  be  separated  ntes.    The    active    deposit    usually    consists  of 

by  a  single  chemical  process  from  thorium,     [f  thorium  A  and  B  together.     These  two  constito- 

some  thorium  nitrate  is  dissolved  in  water  and  ents  can  he  separated  from  one  another  bj|  elec- 

ammonia    added,    the    thorium    is    precipitated,  trolysis,  or  the  same  may  be  done  by  ntiliring 

If  the  ammonia  solution  is  then  evaporated  and  the  differences  in  their  volatility  when  subjectea 

ignited,  a  very  active  residue  is  obtained,  sev-  to  heat 
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These  *rayle«s*  prodncts,  of  which  there  are 
now  several  examples,  are  of  great  interest. 
These  substances  arc  transfoTmed  without  the  ap- 

Earance  of  any  noticeable  radiation.  This  may 
the  result  either  of  a  rearrangement  of  the 
parts  of  an  atom,  or  may  be  due  to  the  fact  that 
the  »  particle  is  not  released  with  sufficient 
Telocity  to  produce  ions  in  the  gas.  It  is  inter- 
eiting   to  note   that   the  chemical   and   physical 

erofcrties  of  a  ray  less  product  can  be  determined 
y  observing  its  effect  on  the  succeeding  product 
which  emits  rays.  Thus  we  can  leain  the  prop' 
ertie*  of  a  substance  which  we  are  unable  to 
directly  observe  «ither  by  its  weight  or  its  radia- 


and  the  radiations  which  accompany  its  trans* 
formation  are  also  added. 

It  will  be  seen  that  seven  distinct  transfornia~ 
tion  products  have  been  found  in  radium.  The 
active  deposit  of  rapid  change  arising  from  the 
emanation  consists  of  three  substances,  called 
radium  A,  B,  and  C,  which  are  half  transformed 
in  3,  21,  and  28  minutes,  respectively.  After 
these  products  have  undergone  transformation, 
a  residue  of  very  slight  activity  remains.  The 
properties  of  this  residue  have  been  analyzed 
by  Rutherford,  who  has  shown  that  it  breaks 
up  through  three  successive  stages,  called  radium 
D.  E  and  F.  The  substance  radium  D  does  not 
give  out  rays  itself,  and  is  transformed  very 
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Tlie  process  of  analysis  which  has  been  ap- 
plied to  thofitim  has  been  applied  with  equal 
•ttccess  to  uranium,  radium,  and  actinium.  Sir 
William  Crookes  found  that  uranium  has  a 
product  called  uranium  X,  which  is  half  trans- 
formed in  23  days  and  gives  out  only  P  and  T 
rays.  The  product  actinium  X  was  recently 
discovered  by  Godlewski.  The  radioactive  prop- 
erties of  actinium  are  very  similar,  as  will  be 
seen  from  their  stages  of  transformation  given 
later.  It  is  impossible  in  this  short  article  to 
discuss  in  detail  the  experiments  b;^  which  the 
presence  and  properties  of  these  series  of  prod- 
ncts, resuhing  from  the  transformation  of  the 
radio- elements,  have  been  determined.  The 
conclusions  arrived  at  are  shown  diagrammat- 
fcally  in  Fig.  g.  The  time  for  each  product  to  be 
halt  transformed   ia   placed   below   the  product. 


slowly  —  about  half  value  in  40  years.  The  ex- 
amination of  this  residue  has  brought  to  light 
the  very  iirajortant  fact  that  radio-tellurium,  and 
probably  also  polonium,  are  products  of  the 
disintegration  of  radium.  Tlie  product  radium 
F  is  identical  with  the  radio-lcllurium  of  Marck- 
wald,  for  their  chemical  and  physical  properties 
are  the  same,  and  both  lose  their  activity  at  the 
same  rate.  It  has  aUo  been  shown  that  radium 
D  is  probably  the  primary  substance,  which 
causes  the  activity  observed  in  the  radio-lead 
of  Hofmann.  The  active  substances  present  in 
polonium,  radio-tellurium,  and  radio-lead  are 
thusproved  to  be  members  of  the  radium  family. 
The  products  obtained  from  the  radio-ele- 
ments all  possess  some  distinctive  physical  and 
chemical  properties,  which  distinguish  them  not 
only    from   other   products  but   also    from  the 
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liaKiit  element     For  example,  radium  —  a  solid  found  in  small  (luantt^  in  minerals,  and  it  ii 

■ubstance  with  chemical  ^iroperlies  closely  allied  possible    that   this    substance   may   prove   to   b« 

to  barium  —  is  transformed  into  a  gaseous  sub-  the  final  or  end  product  of  radium. 

Stance,   the  radium   emanation.     The   emanation  The  radioactive  minerals  must  be  considered 

in  turn   is   transformed   into   a   solid.     Each   of  as  nature's  laboratory  in  which  all  the  products 

tiiese   products   must  be  considered  a  distinct  of  transformation  of  the  radioactive  substances 

chemical  substance.     They  ditfer  from  the  ordi-  will  be  found.     Rutherford  and  Soddy  early  sug- 

nary  chemical  elements  in  the  fact  that  they  are  Rested  that  the  rare  gas  helium,  which  is  always 

unstable  and  undergo  transformation  into  other  found   associated   with  the   radioactive  minerals 

or  new  kinds   of  matter.     On   account  of  their  was  a  Irans  format  ion  product  of  the  radio-ele- 

vcry   limited   life,   ihese   products   exist  in   very  ments.    This   prediction   was   verified   by   some 

minute  quantity,  and  it  is  on!y  in  the  case  of  a  very  striking  experiments  made  by  Ramsay  and 

comparatively  slowly  changing  product  like  the  Soddy.     They   removed   the   emanation    from   a 

radium  emanation  that  a  sufficient  amount  can  quantity  of  radium  and  collected  it  in   a   tube^ 

be  obtained  to  measure.    There   is  no   doubt,  A  discharge  was  passed  through  this  tube  and 

however,  that  both  radium  D  and  F  will  ulti-  the  light  examined   by  a    spectroscope.    After 

mately  be  obtained  in  sufficient  quantity  to  ob-  standing  several  hours  the  spectrum  of  helium 

Uin  their  spectrum  and  chemical  constants.  was  observed,  showing  that  this  gas  had  been 

In  the  radb-elements,  we  are  witnessing  the  produced     during    the    transformation     of    ihe 

transformation  of  matter  through  a  series  of  emanation.    Here  agam  we  hare  an  example  of 

successive  stages.    The  products   rraresent   the  ">«   production    of    one    dement  helium    from 

halting  places  where  the  matter  is  able  to  exist  another. 

a  short  time  before  it  breaks  down  into  new  "  seems  likely  that  the  a  particles  which  are 
forms.  This  process  of  transformation  is  spon-  projected  from  the  radio-elements  are  in  reality 
Uneous  and,  as  far  as  observation  has  at  present  heliurn  atoms,  but  the  amount  of  helium  pro- 
gone,  cannot  be  hastened  or  retarded  by  any  du^ed  from  radmm  is  so  small  and  difficult  to 
physical  or  chemical  agencies.  measure  that  it  is  not  easy  to  definitely  settle 

Since   the   radio- elements   are   steadily  being  <1?«  question  of  the  position  which  helium  occu- 

transformed,    the    original    matter    must    siowly  P'«  ">  **  scheme  of  transfoHnation  outlined  in 

disappear  and  be  changed  into  other  kinds.     It  .'^;r^'    ...         ,        ,  .          ..                            ,     , 

can    be    calculated    with    some    confidence    that  ^  The  helium  found  in  radioactive  minerals  is 

radium  will  be  half  transformed  in  about   1,000  "^"^   »   decomposition   of   radtttm   and   probably 

years.    A  feebly  active  substance  iike  uranium  ?lso  of  the  other  radioactive  substances  present 

will   probably  take   one   thousand   million   years  I"  ".     It  seems  IBtely  that  we  shall  be  able  to 

to  lie  half  transformed.     The  radio-elements  ap-  fo™  a  rough  estimate  of  the  age  of  the  radio- 

parently  only  differ  from  their  products  in  their  {""l^e    minerals    by    measuring   the   amount   of 

length  of  life;   that  is,  in  the  stability  of  the  "el lum  found  in  Ihem.  since  for  a  given  amount 

atoms  composing  them.  0^'"^''-^"'^    """'"   P'"'^'-  *^   ™^"P'  °} 

A  mass  of  radium  left  by  itself  would,  in  the  ^elmm   will   be  greater,  the  longer  the  mineral 

course    of   20,000    years,    be    almost    completely  has  been   fonrod.         .      ,        ^    .       ^ 

Sformed.     Since  the  age  of  the  minerals  in  „,„^l^'^„\u'^'^"?L",  *"i^M '",,**> *?""?!! 

Which  radium   is   found   is   known   to   be   much  Quantrty   m   the   mineral   pKchblende,  it   is  alw 

older  than  this,  it  is  "pessary  ,0  suppose  that  ^,^  tT^'^J^'iA.TZ'f,^,'''''^^^/ T" 
radium  is  constantly  produced  from  some  other 


surface    of    the    earth.     This    has    been 


SHbsUm:e.    The   most   likely   parent   of   radium  ^'^'.'J;  °'°^f"'  °"'  °y  J^e  long  series  01  inve^ 

i.,  (!.»  h»a«v  .I-mwit  uranium    with  which  it  is  t'Bat'Ons    made    by   Lister    and    Geitsel    of   the 

IS  the  heavy  element  uranium,  «■•"  «"icn  "  '*  radioactivity  of  different  soils  and  of  the  atmo- 

always  found  associated,    buch  a  view  has  been  ,           ■,  '■,    -ru^^^^^    ■ui„-.ai    <;.«,.)  ■^r.A 

strongly   confirmed   by   recent   invest  gati on s   of  SP''*'*    J-   J-    Thomson,    HimSI«dt     Strutt   and 
BoKd    Stmtt    and   McCoy.    Boltwood  has  "  "^ary  other,  have  found  that  the  radium  emajia- 

found   ih^t  the   amount   of  radinm   in  diffe«nt  tjo"    «   5"^="*   '"   'P""P^  ^?*'.  '"  I*"  -"'^"i 

radioactive    minerals,    obtained    from    different  Bumstead  and  \V-heeler  found  that  the  air  and 

parts   of   the   worH,   is   always  proportional   to  surface  waters  of  New  Haven,  Connecticut^  was 

their  content  of  uranium.    Such  a  relation  indi-  impregnated  with  Uie  radium  emanation.    Strutt 

cates  that  radium  is  derived  from  uranium      If  and  ■^H«"  have  observed  that  the  famous  Bath 

thb  is  the  case,  a  quamity  of  uranium,  initially    springs  cor- ^ ■■'"-'■' *  "'  --<■— 

freed  from  radium,  should  in  the  course  of  lime  emanation, 

produce  some  radium.    Such  a  growth  of  radium    that  the   '.._        ,    ,       . 

from    uranium    has   actually   been    recorded    in  radium   in   solution.     A  similar  result  has  been 

some     recent     experiments     by     Soddy     and  noted   for  the  waters  at  Baden  and  elsewhere. 

Whetbam       The  rate  of  production  observed  is.  It  has  been   suggested  that  the  curative  propcr- 

however,  much  slower  than  is  to  be  expected  if  ties  of  these  hot-water  sprmg,  m^  possibly  be 

uranium  passes  directly  into  radium.    The  evi-  due  to  the  presence  of  radium  or  the  radium 

dence    is    thus    very   strong   that   one   element  emanation.    This   has,  however,    by  no   means 

uranium  produces  another  distinct  element  ra-  been  established. 

dium,  which  is  quite  distinct  in  chemical  and  The  atmosphere  is  found  to  always  contain  a 

physical  properties  from  its  parent,  small  quantity  of  the  radium  emanation,     ims 

In  Fig.  S.  we  have  given  the  series  of  bodies  d«s  not  come  from  *;. 'f^^fP^i"."**  *  \^ 

produced   by   the   transformation   of  the    radio-  diffuses   up   from   the   soil   or   is  P^.™^   "P^ 

elements.    But    this    process    of    transformation  ^P""8  "ater,     A  large  amount  of  invesb^acm 

must  ultimately  come  to  an  end  and  we  should  has  been  carried  out  lo  determine  the  *iw>^ 

thus  expect  thai  the  final  product  should  be  in-  of  emanation  present  in  the  atmosphere  at  dif- 

active,  and  probably  consist  of  a  known  element  fereiit  localities  and  under  varying  atmospneric 
or  elements.     Now  the  substance  lead  is  always    conditi""* 
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RADIOMETER— RADIOTHERAPY 

It  ha)  been  sugKcsted  that  the  internal  heat  The  caustic  action  of  the  X-rays  as  seen  in  this 

of   the  earth  may  be,  in  part  at  least,  kept  up  ease  suggested  to  Schiff  of  Vienna  the  possibil- 

by   the   heat   liberated  by  the  radium  and  other  ily     of     its     use    in    the     treatment    ol     lupus 

radioactive  matter  present  in   it.     Observations,  vulgaris 

that  have  go  far  been  made,  seem  to  show  that  Independent  of  the  work  of  SchiS  and  de- 

the  amount  of  radium  in  the  surface  crust  of  the  ducing  his  reasons  from  an  entirely  different  by- 

earth   is  sufficient  to  supply  as  much  heat  to  the  pothesis,  Dr.   Pitilip  Jones  oi  San  Francisco  as 

earth    as   is   lost   by   conduction   to   the   surface  a  result  of  the  studies  of  the  action  of  X-rays 

from    the  hot  interior  of  the  earth.     It  is   only  on  a  photographic  plate,  claimed  and  proved  that 

necessary  that  radium  should  exist  in  the  earth  the  X<rays  would  cure  lupus. 

to    the   extent    of   four   parts   in    one    hundred  Dr.  Jones'  theory  was  that :  the  action  of  the 

million  million  to  account  for  the  maintenance  X-rays  on  a  photographic  plate  was  a  decompos- 

of  the  internal  heat  of  the  earth.     The  amoiuit  ing  one,  hence  the  X-rays  ought  to  break  down 

of  radium  or  equivalent  amount  of  other  radio-  the  highly  organized  lupus  tissue;    His  results 

active   matter  present  in   the   earth  cannot  be  proved  the  soundness  of  his  theory. 

greater   than  270,000,000  tons  or  otherwise   the  The  fact  that  hjfpertrichosis  and  lupus,  two  of 

earth  would  be  growing  hotter,  the  most  intractable  diseases  that  bothered  the 

It   is  not  possible  to  discuss  here  the  physio-  dermatologist,    could    be    successfully    combated 

logical   actions    that   are    produced    by    radium  by  the  X-rays,  naturally  gave  a  great  impetus  to 

rays.     A  large  number  of  experiments  have  al'  radiotherapy. 

ready    been   made    and   the    literature    of    this  The  already  large  number  of  X-ray  investi- 

branch  of  the  subject  is  already  extensive  and  gators   working  along  diagnostic  lines  quickly 

is  ven-  rapidly  growing.        E,  Rxithekfobd,  turned  their  attention  to  the  therapeutic  action 

Prof,  of  Pkyiics,  McGill  Universily,  Montreal,  of  the  rays  and  the  literature  soon  became  ex- 


Radiom'eter,  an  instrument  used  to  meas-  j'/^     ■   ..     _l  ui      1  -     j'                   j-i      1         j 

Ute    mechanical    effect    of    radiant    energy.      It  Many  mtractable  skm  diseases  readily  cleared 

conttst^  of  four  crD<ised  arnm  of  verv  finp  if1a?<!  "P  ""^'^  *^  iction.  of  the  rays.     Closely  follow- 

^p^ned^iiX  «X^"Tn^'d]7-7oinrhfl^"g  -^  ^^e  successful  results  in  lupus,  epitheliomas 

at  the  extreme  end  thin  disks  of  pith,  blackened  ^J  f,^""  cancers,  rodent  ulcers,  and  new  growths 

on  one  side.    The  instrument  is  placed  in  a  glass  ^f  that  type  showed  the  favorable  results  of  this 

vessel   exhausted   of   air,   and   when  exposed   to  ''"™.™^^'-     ...            ...         ...,.,        . 

rays  of  light  or  heat  the  wheel  moves  more  or  .  The  breaking  down  of  these  highly  developed 
less  rapidly  in  proportion  to  the  strength  or  tie  sues  naturally  led  to  the  treatment  of  ulcer- 
weakness  of  the  rays.  "'"8  breast  cancers  scirrhus  or  hard  breast 
cancers,  and  finally  the  attempt  to  eradicate  in- 
Ra'diophone,  an  instrument  that  trans-  temal  cancers,  "with  the  results  at  present  still  in 
mits  or  produces  sound  by  means  of  radiant  doubt.  Accompanying  many  of  the  conditions 
encrg-y,  particularly  a  device  similar  to  the  pho-  treated  was  pam. 

tODhc»ne,  whose  receiver  is  a  block  of  vulcanite.  It  soon  became  recognized  that  after  a  certain 
with  no  telephone,  the  vibratory  contraction  and  number  of  treatments  the  pain  was  oftentimes 
expansion  being  produced  by  the  heat  of  the  materially  decreased,  and  in  some  instances  en- 
beam  while  vibrating,  which  is  accompamed  by  tirely  disappeared,  hence  it  naturally  followed 
an  audible  sound.  that  the  X~rays  were  used  in  many  painful  affec- 
Radiotherapy  is  a  term  broadly  used  to  tions  of  the  nerves,  neuralgias,  sciaticas  and  for 
designate  the  uses  of  the  X-rays  in  the  the  rehef  of  pain  in  inoperable  cancers, 
treataient  of  disease.  From  an  observation  of  the  action  of  the 
Scarcely  had  the  diagnostic  wonders  of  the  X-rays  on  cancerous  glands,  treatment  of  en- 
X-rays  been  brought  before  the  world  by  Pro-  larged  glands  from  other  causes  was  instituted 
fessor  Rontgen  than  X-ray  operators  and  clin-  and  soon  favorable  results  were  recorded  m 
icians  became  cognizant  of  the  deleterious  ca.ses  of  tubercular  glands,  Hodgkws  disease, 
effects  which  sometimes  followed  prolonged  or  spleno- medullary  eukemia  and  many  allied  coa- 
frequent  exposures  for  diagnostic  purposes.  ditions.  Tuberculosis  in  all  its  varied  .manifes- 
Partial  oV  complete  loss  of  hair  over  the  part  *»»«>"»  ««n  was  given  a  thorough  trial.  The 
rayed:  atrophy  of  the  nails,  and  inflammations  results  were  eminently  satisfactory  in  somr 
aikd  destructive  disturbances  in  the  skin  fol-  i°^"'^'  ^ut  disappointmg  in  consumption  and 
lowed,  varying  from  a  simple  redness,  or  a  diseases  of  the  bones  and  joints^ 
transient  dermatitis  to  extensive  ulcerations  Having  attempted  to  trace  the  beginnings  of 
which  healed  most  unkindly  if  at  all.  radiotherapy  and  the  investigations  which  led 
It  was  only  a  step  farther  to  adapt  this  little  "P  t?  't :  How  the  action  of  the  rays  in  certain 
known  and  powerful  agency  to  a  beneficent  pur-  conditions  gradually  and  methodically  payed  the 
p,jgj  way  for  its  employment  in  others,  it  might  be 
^Vithin  two  years  after  Rontgen  published  advantageous  here  to  take  up  the  means  and 
his  original  paper,  Freund*  detailed  the  results  methods  whereby  these  results  are  obtained  and 
of  two  experiments  in  the  treatment  of  hyper-  the  protection  and  safeguards  necessary  for 
trichosis  (superfluous  hair  or  face),  in  which  their  successful  attainment 
a  disappearance  of  the  hairs  followed  frequent  Apparatus.— Aay  form  of  apparatus  that  can 
and  prolonged  exposures.     In  one  of  the  cases  successfully  devetop  Rontgen  rays  may  be  used 

reported  by  Freund  after  a  number  of  exposures    J  n  radiotherapy. ,,    . 

which  aggregated  over  40  hours,  a  violent  and  .     The  three  principal  styles  m  use  are  (i)  the 

severe  infliimmation  of  the  sWn  was  set  up  which  induction  coil,  (3)  the  sutic  machine,  (3)  the 

finally  resulted  in  ulceration  and  necrosU.  he'Bht  frequency  or  T«la  apparatus.    The  last 

-  named  is  so  seldom  used  that  a  oiscutsion  of  it» 

'WicBCT  HH.  Woch.  iB»r.  merits  may  be  dismissed. 
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Some  operators  prefer  the  static  machine  to  distance  from  the  patient,  and  use  no  protection, 

the  coil  and  claim  better  results  for  the  former,  This    has    the    advantage    that    widely    infecied 

while  workers  with  coils  claim  the  opposite.  areas  are  acted  upon. 

Most  men  who  have  an  opportunity  to  employ         Exposures.—  Exposures  may  be  made  every 

both  recognize  no  great  difference.     It  is  prob-  day,  every  other  day,  twice  a  week  or  by  Kicn- 

ably  true  that  more  inefficient  work  is  done  with  bocks*   method,    which    seeks   to   accomplish    a 

Static   machines   than   with   coils   because   many  therapeutic   effect  oftentimes  with   a  single   eX' 

static   machines   employed   fail   to   develop   suf-  posure  from  a  heavy  coil  and  an  intense   light 

ficientl^  heavy  electrical   discharges  to  satisfac-  When    given     daily,    treatments    are    generally 

torily  illumine  a  practical  tube  while  capable  of  short,  five  minutes.    The  generally  accepted  plan 

doing  satisfactory  static  work.     Most  coils  em-  is  to  expose  the  patient  three  times  a  week  from 

ployed   are   sufficiently   lar^e   to   overcome   this  8  to  15  minutes,  varying  with  the  condition  to  be 

difficulty.  treated.    It  is  practically  accepted  that  there  is 

A  great  mzny  factors  are  present  in  deter-  an    idiosyncrasy    among    some    persons    to     the 

mining   the   intensity   and   quality   of   the   rays,  influence  of  the  rays,  and  the  most  cautious  oper- 

The  amperage  must  be  low,  between  one  and  ators  give  a  preliminary  exposure  to  determine 

•  four  amperes,  but  the  voltage  may  lange  from  this  susceptibility  to  X-ray  action. 
12  to  no  volts.  Dermalitu.— Then    is    no    more    debatable 

Tubes, — In  radiotherapy  the  tube  is  one  o(  question  in  the  whole  realm  of  X-ray  work  than 

the  most  essential   elements  that  control  results,  the  question  of  the  X-ray  bum.     A  discussion 

The  character  of  the  tube  will  largeljr  be  gov-  of  the  pathology  of  X-ray  dermatitis  is  foreign 

emed  by  the  results  sought.     Tubes  invaluable  to  the  subject  at  hand;  if  interested  the  reader 

for  the  treatment  of  certain  conditions  are  use-  is  referred  to  the  works  of  Williams,  Pusey  and 

less   for   the   treatment   of   others.     For   hyper-  Caldwell,   and   the   experiments   of    Prof.   Elihu 

triehosis  a  rather  low  tube  with   short  pcnelra-  Thomson  and  others.     It  is   sufficient  to  know 

tion  accomplishes  the  most   successful   results,  that  in  the  treatment  of  many  diseased  conditions 

because  here  we  seek  an  absorption  of  the  rays  it  is  wholly  unnecessary  to  set  up  a  dermatitis. 

around  the  hair  follicles.     The  same  is  true  of  Lupus,  sycosis,  cutaneous  cancer  and  the  malig- 

any  thin-surfaced  skin  disease.     But  in  treating  nant  ulcerations  can  be  entirely  healed  without 

morbid   conditions   of   the   deeper   parts   a   tube  producing   inflammation   of   the   skin   beywid   a 

b  needed   with   a   higher  vacuum,  because  here  slight  redness  or  a  ian.     That  this  is  so  entirely 

we  aim  to  have  the  rays  penetrate  the  skin  un-  disposes   of   the   theory   that   the   action   of   the 

absorbed   and  act  on  the   affected   parts  under-  X-rays  in  curing  disease  is  caustic  or  escharotic. 

neath.  While   it   is    wholly   unnecessary   to   produce   a 

There  are  in  use  three  principal  styles:   (i)  burn  to  cure,  in  many  cases  haste  is  so  imper- 

The  unregulated  X-ray  vacuum  tube.     (3)  The  ative  that  in  order  to  quickly  get  a  patient  under 

tube  with  a  regulated  attachment,  whereby  the  the   influence   of   the   rays   all   caution   must  be 

vacuum   of  the   tube   may  be   lowered   when   it  set  aside. 

becomes  too  high,  by  heating  a  metallic  needle  Indications  for  Radiotherapy. — The  following 
which  projects  from  the  tube.  This  needle  upon  classification  is  given  by  Puseyf:  (1)  The  effect 
being  healed  liberates  gases  in  the  tube  which  m  causing  atrophy  of  the  appendages  oftheskin; 
lower  the  vacuum.  This  style  of  tube  has  a  (2)  their  destructive  action  upon  organisms  in 
much  lonjfer  life  tlwn  a  tube  of  the  preceding  living  tissues ;  (3)  their  stimulatii'e  action  upon 
style,  and  IS  quite  satisfactory  for  radiotherapeutic  the  metabolism  of  tissues;  (4)  their  power 
work.  (3)  The  highest  type  of  tube  is  the  one  of  dertroying  certain  pathological  tissues-  (s) 
with  the  self-adjusting  vacuum;  a  tube  under  their  anodyne  effect,  ' 
absolute  control  even  when  excited.  This  tube  Under  one  class  may  be  included  the  action 
does  excellent  work,  is  essential  for  the  finer  of  the  rays  in  removal  of  superfluous  hair  or 
grades  of  radiographic  work,  but  it  is  costly,  in  alleviating  conditions  due  to  parasitic  affec- 
punctures  more  readily  and  its  advantages  in  tions  of  the  hair  or  its  follicles:  hypcrtricbosis, 
radiotherapy  do  not  compensate  for  its  added  sycosis,  favus,  tinea- tonsurans,  tinea-barbse.  In 
cost.  There  are  various  special  tubes  manufac-  this  class  of  cases  the  results  of  treatment  are 
tured  for  the  treatment  of  special  parts,  as  the  completel;y  curative.  The  removal  of  super- 
larynx,  vagina,  rectum.  These  have  their  ad-  fluous  hair  from  ladies' faces  (complete  patches) 
vanta^s.  *  ,.  ,.  .  "'."""«  °"^  '^""'"^'^  °^  treatment  is  so  far  supe- 
Uistance.— Itit  distance  of  the  tube  or  the  nor  to  the  long,  tedious,  painful  method  of  de- 
cathode  from  the  part  to  be  treated  varies  with  stroying  each  individual  hair  follicle  by  the 
the  conditions  to  be  treated  and  the  character  of  electric  needle  that  it  requires  no  comment 
the  tube.  In  those  diseases  where  it  is  desirable  Sometimes,  if  the  reaction  is  not  sufficiently 
to  set  up  an  action  in  the  skin  quickly,  the  tubes  severe,  the  hair  may  recur  in  a  lessened  amount, 
may  he  placed  so  that  the  outside  of  the  glass  but  a  second  series  of  treatments  usually  will 
is  within  two  or  three  inches  of  the  part  treated,  produce  a  permanent  cure. 

When  treatment  is  to  be  continued  for  a  long  Another   group   of   cases   would   include   the 

time    and    an    inflammatory   action    is   guarded  inflammatory    diseases    of    the    skin:      Lupus- 

against,  the  tube  may  be  removed  12  to  15  inches,  crythematosis,   acne,   chronic   indurated   eczema, 

_    Protection. — Most   operators   at   the   present  lichen   planus,   psoriasis   and   affections   of   that 

lime    use   a    metallic   protection   to    the    normal  class.      In    this    group   are   many    diseases,    the 

parts,    either    lead    or    tinfoil.      Grotmded    atu-  medical    treatment    of   which    is   entirely   satis- 

minum  shields  have  been  used,  but  they  are  un-  factory.    The  most  intractable  and  unsatistactot> 

necessary.    Liquid  paralfine  and  substances  with  condition  in  this  class  is  probably  lupus  erytfae- 

an  ointment  base  have  been  tried,  hut  they  do  — n '         ; ■ — 

treatmg  recurrent  cancers  nlace  the  tube  at  some    and  iherapeuiiia."  •«■■>»»• 
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mfttoss.     This  disease  is   characterized  by  its    results  of  the  X-ray  treatment  of  sl- _ 

tendencf  to  remissions,  and,  unfortunately,  it  re-  to  point  not  to  a  curative  but  a  retarding-  effect, 

tains    its    characteristics    when    treated    by    the  For  tlie  better   understanding  of  the  canccrnua 

X-rays.    There  have  been  many  cases  of  lasting  conditions  we  may  divide  the  subject  into  the 

cures,  but  that  there  are  many  other  cases  whicli  epitheliomas  or  skin  cancers  and   the  sub-cuta- 

recur  after  recovery  seems  probable,  and  some  neous  cancers,  including  those  which  are  beneath 

that  radiotherapy  does  not  beneficially  aflect.  the  tissues  and  cancers  of  the  inierral  organs. 

There  are  many  diseases  which  are  caused  For  most  of  the  skin  cancers  X-ray  treat- 
by  the  action  of  bacteria  in  the  skin,  and  sub-  ment  should  be  the  treatment  of  election.  Where 
cutaneous  tissues,  in  which  tliere  are  obtained  there  is  no  disease  in  the  glands  or  other  or- 
tnost  brilliant,  positive  and  curative  results  by  gans,  treatment  of  a  well-defined  skin  cancer 
the  action  of  (he  Rbntgen  rays.  Although  the  by  tlie  X-rays  is  curative.  Sufficient  time  has 
evidence  is  conflicting,  yet  it  is  generally  accepted  elapsed  since  the  early  reported  cases  to  induce 
that  the  X-rays  exert  little  or  no  bactericidal  the  belief  that  the  cures  are  lasting. 
power  on.gernis  in  culture  media,  but  it  is  just  Cancers  of  the  tongue  and  mucous  mem- 
as  positive  that  the  X-rays  most  powerfully  branes  are  seldom  successfully  treated  by  the 
afFe«  diseased  tissue  containing  germs.  Whether  X-rays.  In  these  conditions  growth  is  very 
this  action  is  due  to  a  stimulating  effect  upon  rapid,  and  death  usually  inevitalle  after  any 
the  tissues  themselves,  making  them  a  less  re-  treatment.  And  it  may  be  considered  as  an 
cepllve  host  for  the  bacteria,  or  whether  it  acts  axiom,  in  X-ray  therapy,  the  more  chronic  the 
directly  and  destructively  on  bacteria  and  their  disease  the  more  likely  the  cure.  At  the  present 
produats  In  living  tissue,  is  still  sub-judice.  time  and  with  our  present  apparatus  and  experi- 

The    most    remarkable    results    obtained    in  ence  the  cure  of  subcutaneous  cancers  appears 

this    class     of    cases    are     in     lupus     vulgaris,  very   doubtful.      Early  excision    still   offers   the 

Before    the    epoch-making    work    of    Finsen,  best  chance  to  cure,  but  it  is  in  these  cases  that 

of    Copenhagen,    the    treatment    of    lupus    vul-  have  been  operated  upon  that  much   good  can 

garis   was    most   discouraging.     The   most   per-  be   done   by   radiotherapy   subsequent   to  opera- 

^stent  and  continuous  treatment,  from  eauteri-  ^io"-    Treatment  of  subcutaneous  cancers  by  the 

sations  to  extensive  plastic  work  of  the  surgeon,  X-raya    prior    to   operation    did    not   yield    the 

could  only  for  a  time  arrest  the  slow  but  steady  results  expected,  but  treatment  of  these  cases 

destructive   ulcerations.     Some   few   cases  were  3"*^''  operation  wdl  forestall  an  oncoming  recur- 

cored,    but    the    percentage    of    recoveries    was  I^fn^e   and   may   possibly   prevent   it   altogether. 

small,  until  Finsen  showed  his  lasting  cures  by  "ere  the  results  are  most  satisfactory.     In  the 

the  ultra-violet  rays.    The  treatment  of  Finsen  advanced  cases  of  the  disease  — the  moperable 

leaves  little  to  be  improved  upon  so  far  as  re-  f^^*^*  T  """^  <^"  *><=  ?°^^  '"  prolonging  life  and 

suits  go.     But  the  treatment  is  unsatisfactory  '"  cunng  up  ulcerations,  reUrding  the  disease, 

because    of   the   expensive   equipment,   duration  ""'^  controlling  pain  by  systematic  X-ray  treat- 

of  each  treatment,  pain  during  treatment,  and  '"^n'-                                    John  A.  Lee,  M.D. 

cate  a  patch  of  an  inch.  (Raphanus  iativtu)  is  thought  to  be  a  native  of 

The   results  of   X-ray  therapy   seem   equally  Asia,  but  is  not  known  in  a  wild  state.     It   is 

as  good  as  Fuisens,  while  is-minute  treatments,  cultivated  for  its  edible  roots,  which  in  various 

6  to  20  times,  and   given  every  other  day,  ac-  varieties  may  be  red,  white,  gray,  brown  or  black, 

comphsh   the   same   results.      In   treatmg   lupus  and  vary  in  form  from  turnip-shaped  to  parsnip- 

by  means  of  the  X-rays,   the  most   lasUng  and  shaped.      They   reach   edible   maturity   in    from 

successful    results    are    obtamed   in   the   deeply  three    weeks    or    less    when    forced.      Radishes 

ulcerated  cases  by  establishing  a  severe  derma-  thrive  best  in  rich,  light,  well  drained  sandy  loam, 

titis.     While   in   the   surface   inflammations   we  Out  of  doors  the  seed  may  be  sown  as  soon  as 

may  obtain  a  cure  without  producing  the  slight-  the  soil  can  be   worked,  since  the  plants  are 

est  effect  on  the  surrounding  normal  skin.  very  hardy.     The  seeds  may  be   dropped   about 

At    the    present   the    X-rays    seem    to    offer  an   inch   apart,   covered   an   inch   deep,   in   rows 

hope  of  a  permanent  cure  in  many  of  the  non-  a  foot  asunder  in  beds  by  themselves,  or,  as  in 

malignant  glandular  enlargements,  where  it  acts  market   garden  practice,  may  be  sown   between 

by  breaking  down  tissues  of  low  vitality  with-  slower-growing  crops,   such  as  carrots,  cabbage 

out    injuring    the    healthy    connective    tissues,  or  peas.     Sometimes  they  are   even   sown  with 

Tubercular   glands   in   the   early  stages   show   a  the  seed  of  parsnips,  onions  and  other  crops  that 

fair   percentage   of   cures.     Hodgkins_  disease —  are  either  slow   to  germinate  or  that  are  very 

an     almost     universally     fatal     condition  —  has  inconspicuous  when  they  first  appear.    They  then 

shown  many  authentic  cures,  and  recently  Senn  serve  to  indicate  the  positions  of  the  rows,  so 

and    others    report    cures   of    spleno- medullary  that   cultivation   of  the   other  plants   may  be- 

leukemia.     Care    must    be    taken    not    to   break  gin   much  earlier ;   they   must  then  be  removed 

down  the  glands  too  rapidly,  as  the  large  amount  promptly    to    prevent    injuring    the    main    crop, 

of  decomposition  products  with  the  toxine  of  For  succession,  the  seed  should  be  planted  at 

the   disease  thrown   rapidly  into  the  circulation  intervals  of  a  week  or  ten  days.      Winter  rad- 

sometimes    produces    severe    systemic    disturb-  ishes  are  sown  from  midsummer  to  early  autumn, 

ances.  and    when   cold    weather   arrives   are    stored    in 

The   consideration  of  the   treatment  of  new  pits  or  cellars  like  other  roots.     Clean  cultiva- 

growths,   and   more    especially  cancer   and   sar-  tion  is  essential.    A  Japanese  species  (i?._  caada- 

coma,   must   necessarily  be   brief.   The  X-rays  ttts)  a  popularly  cultivated  in  Asia  for  its  long 

may^  be  used  in  the  treatment  of  new  growths  pods   which   are  eaten   raw   or  pickled.     It  is 

for  its  palliative,  curative  or  anodyne  effect.  The  known  as  the  serpent  or  rat-tailed  radish.    The 
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pods  are  often  a  foot  I<hik.    The  roots  are  small,  trical,  and  other  effects,  there  is  no  appreciable 

hard  and  inedible-    The  sea  radish   (,R.  mariti-  loss  in  weight  nor  any  microscopic,  spectroscopic 

mtis)   is  TOOie  pungent  than  the  garden  species  or  chemical  diange  in  the  original  body, 
ftnd  is  little  known  in  Americai;  gardens.    Horse-  Among  the  remarkable  characteristics  of  this 

ladish  (q.v.)  belongs  to  a  different  genus.  Cock-  extraordinary   substance   may  be  cited  the    fol- 

learia.     Many  of   the   insects   which   feed   upon  lowing; 

cabbage,  turnip,  mustard  and  related  plants  also  n    gives    off    three    distinct   types    of    rays 

feed  upon  the  radish.     The  best  known  is   the  named  after  the  first  three  letters  of  the  Greek 

radish  maggot  which  is  the  larva  cf  a  brown  alphabet.  Alpha,  Beta  and  Gamma.    The  Alpha 

fiy  iPftorbui  brassica).     The  maggots  tunnel  in  ^y,  constitute  about  gg  per  cent  of  all  the   rays 

thefleshy  part  of  the  root  and  injure  It  for  hu-  ^„^    ^ngj^t   <,f    positively    electrified    particles. 

man  food.     Applications  of  fertilizers,  especially  Th„^  „„^  ^^  fi„t  supposed  to  be  uninfluenced 

quickly  soluble  ones,  and  rotation  of  crops  have  ^^    magnetism,    but    Rutherford    has    recently 

been    recommended    as    preventives        Consul^  ,[,„„„  (bat  with  a  powerful  magnetic  field  about 

Bailey,    'Cyclopedia    of    American    Gardenmg'  ^  ^^^  ^^„j  ^j  ^^^^^^  ^^^  ^^g^^^  ^^  i^  ^ 

(Wcw    York,  i<x»-3>.  powerful  electric  field  as  high  as  45  per  cent  are 

Radistcheff,  Alexander  Nikolaievich,  Rus-  deflected.    The  deflection  is  in  the  opposite  di- 

sian  author  r  b.  Moscow  1749 ;  d.  there  1802.    He  rection    to   the    Beta    rays.     The   mass    of    the 

■was   descended    from    a    noble    Russian    family.  Alpha  body   is   about  twice  that  of  the  hydro- 

and  after  spending  several  years  at  court  as  a  gen  atom.     They  have  scarcely  any  penetrative 

page,  was  sent  to  be  educaied  at  the  University  power    and    are    readily    absorbed    in    passing 

of  Leipsic.     He  returned  to  Russia  in  1771,  and  through  a  sheet  of  ordinary  note  paper  or  a  few 

obtained   a  position   in   the   department   of  eus-  inches  of  air. 

toms.  He  had  been  deeply  impressed  during  fhe  Beta  rays,  which  are  the  most  spei> 
Jiis  absence  by  the  writings  of  the  French  phi-  tacular  of  the  rays  and  have  been  given  the 
losophers  of  the  lime,  and  in  1790,  under  the  largest  amount  of  attention  by  investigators, 
influence  of  his  liberal  sen liments,  he  wrote  his  consist  of  negatively  charged  parUcles  or  "cor- 
femous  'Journey  from  Saint  Petersburg  to  Mos-  puscles"  approximately  one  two- thousandth  the 
row,"  patterned  somewhat  after  Sterne  s  'Senti-  size  of  those  constituting  the  Alpha  rays.  In 
pental  Joumey,>  This  work  is  a  most  Strik-  every  particular  these  rays  resemble  the  cathode 
ing  picture  of  Russian  serfdom  as  it  existed  jays  produced  by  an  electric  discharge  inside  of 
at  the  time,  and  contains  a  plan  of  emanci-  3  highly  exhausted  vacuum  tube,  although  they 
pation,  all  the  more  bold  ^r  its  appear-  „ork  at  a  higher  velocity  than  the  cathode  ray 
ance  in  a  period  of  reaction.  The  author  was  particles.  They  are  readily  deflected  by  a  mag- 
sent  to  Ihmsk  m  the  government  of  Irkutsk,  by  n^t,  discharge  electrified  bodies,  affect  photo- 
the  Empress  Catharine,  but  was  allowed  to  re-  g^aph  plates,  stimulate  strongly  phosphorescent 
turn  to  Russia  in  1796.  He  was  made  a  member  ^^^^^  ^nd  are  of  great  penetrative  power. 
of  the  legislative  commission  m  1801.  -^^^  q^^^  r^y,  ^^e  very  few  in  number. 
Radium  (from  Latin,  roditts,  ray),  symbol  «>  f^"  ■",  fact  that  Ihey  have  received  liitle 
Ra,  discovered  in  1898  at  Paris  by  Professor  attention  thus  far.  They  are  almost  impossible 
Pierre  Curie  and  Mme.  Sklodowska  Curie  in  >•>  delect  save  in  a  highly  radioactive  substance 
collaboration  with  M.  Bemont.  It  is  the  most  such  as  radium.  They  resemble  in  many  respects 
important  and  most  interesting  of  the  radioactive  ^^ry  penetrative  X-rays  produced  at  the  mo- 
substanees  which  have  thus  far  been  found  in  m^nt  of  the  expulsion  of  the  Beta  or  cathode 
uraninile  or  as  it  is  termed  in  popular  parlance,  rays.  Ihey  are  uninfluenced  by  magnetism,  pass 
pitchblende.  (See  Pitch blejide.)  '"  straight  lines  at  great  speed  and  possess  re- 
Radium,  which  resembles  common  table  salt  markably  penetrative  properties,  even  affecting 
in  appearance,  is  a  new  element  having  an  "  photograph  plate  through  a  foot  of  iron, 
atomic  weight  of  225.  In  its  chemical  and  other  .  ^  S'vcs  off  a  gaseous  emanation,  as  does 
characteristics,  it  resembles  barium,  with  which  thorium,  which  is  also  a  powerfully  radioactive 
it  is  closely  allied  and  which  latter  substance  substance.  (See  Thorium.)  The  emanations 
has  an  atomic  weight  of  157.  possess  all  the  properties  of  gases:  diffusing 
Radium  is  a  metal,  and  while  it  is  never  pre-  through  air  and  porous  substances  such  as  pa- 
pared  in  a  metaiiic  form,  it  readily  could  be  so  P^f,  they  can  be  stored  like  ordinary  gas  and 
produced,  although  only  at  a  great  loss  involving  "•>  t=  condensed  at  a  temperature  of  liquid  air, 
perhaps  thousands  of  dollars,  but  it  would  ""''  are  unaffected  by  chemical  reagents, 
not  last  in  this  form,  being  very  unstable  It  ionizes  the  air  or  makes  the  air  (in  fact, 
and.  like  sodium,  immediately  oxidized  and  any  gas  through  which  it  passes)  a  conductor 
destroyed.    In   the   form    of   a   chloride    or    a  of  electricity. 

bromide,  in  which  forms  it  is  usually  prepared,         It  discharges  negatively  electrified  bodies. 
it  lasts  indefinitely  without  any  apparent  phys-         It  is,  according  to  Mme.  Curie,  the  first  ex- 

ical  or  chemical  change.    Professor  Henri  Bee-  ample  of  a  body  which  spontaneously  charges 

quercl  has  stated  that  if  a  square  centimetre  of  itself  with  electricity. 

surface  was  covered  by  chemically  pure  radium         It  acts    upon   the   chemical    constituents   of 

it  would  lose  but  one  thousandth  of  a  milligram  glass,  porcelain   and  paper,   giving  them   a  vio- 

tn  weight  in  a  million  years  time.    Similar  state-  let  tinge,  changes  white  phosphorus  into  yel- 

mcnts    have    been    made,    by    Professor    J.    J.  low,  oxygen  into  ozone,  affects  photograph  plates 

Thomson  and  others,  tending  to  show  thai,  not-  and    produces    many    other    curious     chemical 

withstanding  the    enormous   amount   of   energy  changes. 

I^en  off  by  radium  in  producing  its  remarkable  It   imparts   radioactivity  to  everything  sur- 

rhemicsi,  physiological,  luminous,  thermal,  elec-  rounding  it.     (See  Radioactivity.) 
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It  destroys  the  germinative  power  of  seeds.  It  may  prove  ultimately  that  the  alchemists  ol 

It  likewise  destroys  various  micro-organisms  old  were  not  so  far  wrong  in  their  belief  in  the 

and  checks  the  growth  of  others.  transmutation  theory,  for  Sir  Witliam  RamEay 

It  has  given  encouraging  results  in  tile  treat-  and    Professor   Soddy  have  demonstrated  that 

ment  of  certain  classes  of  disease,  but  it  is  too  helium,  one  of  the  new  elements  discovered  in 

early  as  yet  to  etate  positively  to  what  extent  the  atmosphere  by  Professor  Ramsay  and  which 

it  can.  be  used  in  medicine  and  surgery.    Owing  constitutes  the  gas  most  prevalent  in  the  lun's 

to  its  scarcity  and  high  cost,  but  few  have  been  atmosphere,  is  shown  by  the  spectroscope  to  be 

able  Jo  experiment  with  radium,  and  insufficient  present  in  the  gaseous  emanation  from  radium, 

time  has  elapsed  to  prepare  specifications  for  its  and  Professor  Ramsay  states  that  eventually  the 

use  or  to  state  with  positiveneas  what  its  limi-  entire  emanation  turns  into  helium,  proving,  so 

tations  are  in  this  field.    It  has  produced  paraly-  he  claims,  that  one  element  can   dtange   mto 

sis  and  death  in  fish,  mice,  rabbits,  guinea  pigs,  anothei. 

and  other  animals,  and  would  undoubtedly  simi-  It  constitutes   an   absolute   test  of  the   gen- 

larly  affect  human  beings.     Professor  Curie  has  uineness   of   a    dianujnd,   causing    diamonds    to 

told  the  writer  that  he  would  not  care  to  trust  phosphoresce    strongly   when   brought   near   the 

himself  ia  a  room  with  a  kilo   (2.2  pounds)   of  radium,  whereas  ittiitation  stones  will  glow  but 

radium,  for  it  would  destroy  his  eyesight,  burn  little,  if  at  all. 

all  the  skin  off  bis  body,  and  probably  kill  him.  It  not  only  imparts  radioactivity  to  card- 
and  he  has  recently  said  that  a  single  gram  of  board,  metals,  ttc.,  but  such  substances  made 
chemically  pure  radinm  could  destroy  the  life  radioactive  on  being  placed  near  the  radium 
of  every  soul  in  the  city  of  Paris,  provided  they  can  be  stimulated  by  the  vibrations  from  sun- 
were  separately  and  properly  exposed  to  its  in-  light,  burning  magnesium,  ultra-violet  tight,,  an 
fluence.  electrical  brush  discharge,  etc.,  so  that  the  object 
It  retards  the  growth  of  certain  forms  of  life  will  glow  beautifully  in  the  dark.  Freshly  fallen 
such  as  larvie,  so  that  they  do  not  pass  into  snow  and  rain  and  certain  mineral  springs  and 
the  chrysalis  and  insect  stages  of  devebpment,  hatha  are  radioactive;  even  the  leaves  of  trees, 
as  their  companions  do ;  but  remain  larvx.  blades  of  grass ;  in  fact,  practically  everytlutig 
It  causes  other  forms  of  life,  such  as  very  in  nature  may  be  said  to  possess  this  property 
young  tadpoles,  to  become  monstrosities  or  ab-  in  some  degree,  and  a  fine  wire  charged  witli 
normalities.  It  causes  the  hair  of  mice  to  fall  negative  electricity  of  approximately  500  volts 
out,  and  they  run  about  without  a  hair  on  them,  will  become  coated  with  radioactive  properties, 
and,  if  the  radittm  is  placed  closer,  the  mice  are  collected  from  the  atmosphere,  and  this  deposit 
paralyzed  and  killed.  On  the  other  hand,  it  can  then  be  scraped  from  the  wire  and  used. 
causes  a  growth  of  the  hair  or  fur  of  rabbits  It  imparts  radioactivity  to  anything  adjacent 
when  they  are  exposed  to  radium  placed  at  a  to  it,  and  the  coating  thus  formed  is  so  adhesive 
proper  distance.  that  water  cannot  wash  it  off,  although  it  can  be 

It  has  produced  partial  paralysis  in  the  *Tor-  removed  with  ammonia, 

peio  Galvani,'  or  electric  ray,  on  a  compara-  It  also  imparts  a  beautiful  carmine  color  to  a 

lively  short  exposure,  so  that  it  could  no  longer  flame  in  which  it  is  burned, 

give  its  powerful   electric  shocks.  It  stimulates  powerfully  various  mineral  and 

It  has  frequently  caused  serious  bums  and  chemical  substances  near  which  it  is  placed,  and, 

ulcers   when  placed   near  the  flesh   for  a  short  substances  such   as   wiltemite,   sulphide  of  zinc, 

time,  the  rays  acting  through  the  clothing  of  the  etc,  in  a  powdered  form,  having  a  little  radium 

person  exposed,  and,  in  fact,  to  a  greater  or  less  mixed  with  them,  are  thus  made  to  glow  very 

degree     passing     through      everything,      solids,  brightly  in  the  dark  for  an  indefinite  length  of 

liquids  and  gases,  even  through  many  inches  01  time,  and  there  is  promise  in  this  direction  of  se- 

sieeL  curing   an   efficient    illuminating    agent   without 

It  is  not  afEecled  by  great  extremes  of  heat  flame  and  without  appreciable  heat. 
and  cold  in  respea  to  its  radioactivity,  but  varies  It  is  found  in  a  smaller  percentage  in  pitch- 
iu  the  degree  of  its  luminosity.  blende  and  other  radioactive  substances,  accord- 
It  gives  oft  but  little  light,  its  luminosity  ing  to  Prof.  J.  J.  Thompson,  than  the  percentage 
being  Uryeiy  due  to  tlie  stimulation  of  the  iin-  of  gold  which  is  found  in  sea  water. 
purities  in  the  radium  by  the  powerful  but  invis-  It  takes,  says  Professor  Curie,  3,000  tons  of 
ible  radium  rays.  uranium  residues,  that  is,  pitchblende,  after  the 
It    affects    photographic    plates    placed    in  uranium   has  been   extracted,  to  make  a   kilo 
opaque   envelopes,   whidi   plates,   so  protected,  (2.2  pounds)  of  radium,  and  this  product  by  no 
vfOuld  not  be  affected  even  though  exposed  to  means  radium  in  its  purest  state, 
bright     sunlight     for     24     hours,     as     ordinary  It  formerly  took  three  months,  and  even  now 
light    does     not    penetrate    opaque     substances,  takes  about  one  month,  to  work  the  process 
Ordinary  light  is  also  reflectablc,  refractable  and  it  costs  about  $2^00  a  ton  to  refine  the  u~ 
polarizable,  whereas  the  Becquerel  rays  coming  residues. 
from   radium   do  not   possess   these  characteris-  A.  bibliography  of  radium,  even  at  this  early 
tics.     By  reason  of  the  foregoing  the  pictures  of  date,    would    be    very    extensive ;    among    the 
objects  produced  on  the  negative  by  radium  and  publications  containing  the  most  important  con- 
other  radioactive  substances  cannot  properly  be  tributions  are  The  Phil.  Mag.,  Comptes  Rendus 
called   photographs;    they   are   in   reality   radio-  Ann.  der  Physik,  Revue  Gen.  des  Sciences,  Na- 
graphs.  ture,  Jour,  de  Phys.,  Soc.  Francaise  Phys.  Bui- 
lt has  a  temperature,  as  discovered  by  Pro-  lelin,  Chem.  News,  Phys.  Ges.  Verk.,  Phys.  ZciL 
fessors   Curie  and   Laborde,  of  between   five  or  Science  Abstracts.  Wien.  Ann.,  Ber.  Dtsch.  Chem 
•ix   degrees   Fahrenheit   ahcrt   its   surroundings  Ces.,  Proc.  Royal  Soc.,  etc. 
and  wUI  melt  its  own  weight  of  ice  every  hour  William  J.  Hammbr, 
fcr  an  indpfinite  period.  CotuuUing  EUctrietl  Brngtuttr. 
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Ra'dius,  the  bone  of  the  fore  limb  of  verte-  and  was  several  times  exiled.    For  ihre«  Tear* 
brate  animals,  which,  as  in  man,  when  the  aim  be  was  a  uiember  of  tbe  consiituent  diet  at  War- 
is  laid  flat,  witb  the  palm  upward,  lies  to  tbe  saw.      Consult    'Die    historische    Stellung    des 
thumb  side  of  the  limb.    This  side  is  therefore  Hauees  Ra<lziwiir  (1893). 
termed  the  radial  side  of  the  limb,  in  contradis- 
tinction to  the  ulnar  or  opposite  side,  so  named 

from  the  ulna  or  neighboring  bone,  which,  with  , ,__      ■    -r  ,       b  tr    'rj-V"    j-  ■"■      > 

the  radius,  constitutes  the  forearm.    See  Asm.  ^1°"^  t^V^tJ^  i'*".h'*lT'^™-'"  r"! 

_    .,        ,  c-      Ti        tttinbtiTgn,  became  surgeon  m  the  Huoson  s  Bay 

Radius   m  geometry.    See  DiAums.  Company's  service  in  1833.  and  from  1835  till 
Radius  Bar,  or  Radius  Rod,  one  of  the  1845    was    the    company's   resident   surgeon    at 
guiding-rods  in  a  parallel  motion,  jointed  to  the  Moose  Fort,    In   1&46-7  he  made  his  first  ex- 
connecting  links,  to  counteract  the  vibratory  mo-  ploring   expedition,   covering   700  miles   of   the 
tion  communicated  by  the  beam  by  guiding  the  northern  coast  of  America.     He  then  went  to 
links  so  that  the  head  of  the  piston  rod  may  London,  and  in   1848^  accompanied  Sir  John 
reciprocate  in  a  line  sensibly  straight  Richardson    in    his    Franklin    search    in    the 
Radius  of  Curvature.      Sec  Curve.  Mackenzie  and    Coppermine   region.     He  con- 
Radius  Vector.     See  Mathematics.  <'?':t=^.  1*°  expeditions  in  1851,  during  the  first 
_  ,  J,         en  of  which  he  explored  a  large  part  of  the  coast 
Ra  dlx.     See  Root.                                        _  of  Woliaston  Land.    During  the  second  he  trav- 
Radom,  ra'dora,  Russian  Poland,  (i)  capl-  eled  a  distance  of  over  5,000  miles  in  eight  months, 
tal  of  the  government  of  same  name,  65  mues  and  explored  much   of  the  coast  of  Victoria 
south    of   Warsaw,   and   one   of   the    be«-built  Land.     In   1853^  he  again  conducted  an  expc- 
provincial   towns.      Its   special    features   arc   an  Jition,  and  discovered  the  first  traces  of  Frank- 
ancient   church  and  convent.     Its   manufacturea  lin'a  fate,  for  which  the  party  received  the  gov- 
are  of  tin,  oil,  vinegar  and  leather.     Two  fairs  emment  grant  of  iio.ooo.    He  also  proved  King 
are   annual   attractions.     Pop.  25,00a      (2)    The  William's  Land  to  be  an  island.     He  pnbl;5hed 
government  covers  an  area  of  4.7<58  square  miles,  'Narrative  of  an  Expedition  to  the  Shores  of 
and  has  a  pop.  of  alxjut  830,000,  the  Arctic  Sea  in  l84lS^47>    {1850). 

In  1823  he  entered  the  Prussian  service,  and  m  ti„„„  "  1  „  _„  1  /,oo_\  ia/a—  ■  ri  i. 
1830  b^ame  chief  of  the  general  staff  of  artillery  ^^^?^^,t  °^/J^^ll:At"  ^^V^'^P^^^ 
and  a  leader  of  the  anti-revolutionary  party.  "*'  <'^'^'  .1^*^^''''^  ^'*'>'  ^'•^' 
He  subsequentiv  held  diplomatic  posts  at  Carls-  ^^^^  "^  Sheridan'  (1896). 
rube,  Darmsiacit,  and  Nassau,  was  the  confidant  Raebnm,  rfiljirn,  Sni  Henry,  Scottish 
and  adviser  of  King  Frederick  William  IV.,  and  painter;  b.  Slockbridge,  near  Edinburgh,  4 
after  the  revolution  of  1848  supported  the  efforts  March  1756;  d.  there  8  July  itoj.  He  was  left 
of  Prussia  to  give  a  constitution  to  Germany,  an  orphan  at  an  early  age,  and  was  apprenticed 
He  wrote  several  works,  mainly  political,  whidt  to  a  goldsmith,  who,  perceiving  his  talent  for 
include:  'Gesprache  aus  der  Gegenwart  tiber  drawing,  encouraged  him  in  his  ambition  to  be 
Staat  und  Kirche'  (1846-51)  ;  (Gesammdte  an  artist.  The  favorite  portrait  painter  in  Edin- 
Schriflen'  (1852-3) ;  etc.  burgh  at  that  time  was  David  Martin,  who  was 
Radxiwill,  rad'ze-vil,  ancient  Polish  fam-  the  only  instructor  Raebum  ever  had.  He 
jly.  Among  its  most  famous  members  are:  formed  his  style,  however,  by  copying  in  color, 
(1)  Nicholasthe  Black,Bon  of  JohntheBeardcd,  mezzotints  from  the  paintings  of  Sir  Joshua 
and  palatine  of  Wilna ;  d.  1567.  King  Sigis-  Reynolds,  and  while  he  learned  the  chiaroscuro 
mund  Augustus  gave  him  the  command,  in  1553,  of  that  master  he  never  attained  his  almost  ItaJ- 
in  the  war  against  the  Polish  knights.  He  also  ian  richness  and  solidity  of  coloring.  His  draw- 
commanded  in  the  war  against  Russia  in  1561.  ing  was  correct,  but  unfortunately  acting  under 
Having  become  a  convert  to  the  Reformation,  the  idea  that  a  portrait  was  to  be  viewed  at 
he  procured  a  translation  of  the  Bible  into  the  some  distance  above  the  level  of  the  eye,  he  fore- 
Polisb  tongue  (Bihlia  swieta,  Br/esc,  1563).  (a)  shortened  the  forehead  and  brought  forward  the 
Christopher  il-  military  governor  of  Lithuania  nostrils  and  lower  jaw.  Thus  Sir  Walter  Scott 
and  palatine  of  Wilna .  b.  :5S5 ;  d.  16^  After  complained  that  his  portrait  by  this  artist  caused 
the  death  of  Sigismund,  in  1633,  he  undertook  him  to  look  *c1owni$h  and  jolterheaded.*  Act- 
the  defense  of  the  Protestants  at  the  Diet  of  ing  on  the  advice  of  Reynolds,  Raebum  spent 
Warsaw  and  obtained  complete  toleration  for  two  studious  years  in  Italy  (1785-7)  which  re- 
them.  Enjoying  the  confidence  of  Wladislaw  IV.  suited  in  a  marked  improvement  m  his  coloring, 
he  commanded  in  the  war  against  Russia.  {3)  which  had  previously  been  thin  and  tmdecided. 
Boguslaw,  Prince  Radiiwill,  son  of  Prince  James  Wilkie  actually  wrote  from  Spain  that  tfle  exe- 
and  Sophie  Elisabeth,  margravine  of  Branden-  cution  of  Velasquei  reminded  him  of  Raebnm. 
burft  was  governor  in  Prussia,  1657-69,  and  His  'Portrait  of  Mr.  William  Forsyth'  in  the 
rendered   important   services   in   endowments   to  New  York  Metropolitan  Museum  is  a  fair  speci- 


1  and  schools.     (4)    Charles,  Prince  men  of  his  style  and  there  are  two  pictures  of  his 

■Radriwill,   palatine  of  Wilna   and   grand-com-  in  the  Lenox  Library.  Another  fine  portrait  may 

mander  of  Lithuania:  b.  1734;  d.  i7ga    He  was  be  seen  in  the  Art  Museunij  Worcester,  Mass. 

the  enemy  of  Czartoryski  and  the  Russians,  and  He  confined  his  serious  artistic  efforts  entirely  to 

an  adherent  of  the  Saxon  party.     He  was  an  portraits  and  painted  every  emment  Edinburgh 

ardent  vupporter  of  the  Confederation  of  Bar,  man  of  his  day. 
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Rtff,  raf,  Joseph'  Joftchbn,  Swiss  com-  ,  Raffle'da,  an  East  Indian  genus  of  para- 
poser:  b,  Lachen,  SwiUerland,  27  May  1822;  d.  eitic  plants,  reduced  to  apetalous  dioecious  flow- 
Frankfort-on-the-Main  24  June  1882.  He  was  ers,  and  named  after  Sir  Stamford  Raffles,  the 
educated  at  Wiesenstetten  in  Wiirtemberg  and  at  discoverer.  R,  Arnoldi  was  the  first  species 
the  Jesuit  Lyceum  in  Schw}"!,  and  gained  the  discovered,  in  Sumatra.  It  is  a  gigantic  flower, 
notice  of  Mendelssohn  and  LiszL  In  1850  he  springing  from  the  roots  or  stems  of  Vitis 
removed  to  Weimar  in  order  to  be  near  Liszt,  icisnts),  three  feet  in  diameter,  and  consisting 
and  his  opera  'Kiinig  Alfred'  was  shortly  after-  of  a  globular  central  cup,  containing  either  the 
ward  produced  at  the  Court  Theatre  there  wifli  ovary,  or  the  numerous  stamens,  crowned  by  a 
great  success.  In  1877  he  was  appointed  director  ring,  and  the  five-lobed  calyx,  fleshy,  and  tlesh- 
of  the  Conservatoire  at  Frankfort,  a  position  he  colored,  blotched  with  pink  and  yellow  inside, 
occupied  until  his  death.  He  was  an  indefatiga.-  and  with  brownish  or  bluish  scales  exteriorly, 
ble  worker,  bis  compositions  numbering  over  The  whole  flower  sometimes  weighs  15  pounds. 
300,  and  his  reputation  rests  chiefly  upon  his  It  remains  expanded  for  a  few  days  only,  and 
symphonies,  among  which  are :  *Im  WaJde' ;  then  decays,  emitting  a  putrid  odor  that  at- 
'Lenore* ;  *An  das  Vaterland' ;  etc.  He  was  tracts  carrion -loving  flies,  which  probably  assist 
also  very  successful  as  a  song-writer,  and  a  in  cross- fertilisation.  The  , fruit  is  a  brown, 
notable  composer  of  instrumental  pieces,  but  his  rough  surfaced  nut,  holding  innumerable  seeds. 
three  operas  were  less  successful.  Though  not  Certain  Javanese  species  are  valued  there  as 
confining  himself  to  any  one  style  of  composi-  powerful  styptics. 

tion  he  was  a  supporter  of  the  Wagner  sdiooL  Kafineaque-Schmalt*,    ri-fe-nesk'    smalu, 

RafTaella,  ra-fa-JSHo.     See  Raphael.  CoMtandne  Sanuul.  American   faounist:   t^ 

^  «-        r.      ^  Galat/,  Turkey,  1784;  d.  Philadelphia,  Pa.,   18 

Raraa.     See  FoMX.  Sept  1842.   He  was  of  French-German  parentage 

Raf'fiaose.  the  name  given  a  plant  sugar  ?"^  was  swit  to  America  in  180a  where  he  made 

deriwed  from  the  particular  species  of  eucalyptus  DOUnical    mvesbgalioos    m     PennsylvMiia    and 

trees  growing  in  fasmania.  Delaware  and  m  1805  "turned  to  Turkey  w.th 

botanical    specimens.      While    sailing    for    the 

RafBea,  rii'lz,  Snt  Thomaa  Stamford.  Eng-  United  States  in  1815  he  was  shipwrecked  of! 

lisb  colonial  administrator :  b.  at  sea,  oft  Point  the  coast  of  Long  Island  and  lost  his  collection 

Honuit,  Jamaica,  5  July  1781 ;  d.  Higbwood,  near  of   x>  years.     He   settled  permanently  in  the 

London,  England,  4  July  1&6.     He  was  em-  United  States  in  1815,  and  was  made  professor 

ployed  in  the  East  India  House  as  a  clerk  when  of  botany  in  Transylvania  University,  Lexin^on, 

14,  soon  attracted  attention  by  his  ability  and  in  Ky.,  in  1818.     Later,  after  lecturing  in  vanous 

1805  was  appointed  assistant  secretary  at  Penang.  places,  he  removed  to  Philadelphia.    He  was  a 

He  mastered  the  Malay  tankage  while  on  the  man  of  wide  learning,  but  his  work  is  in  many 

voyage  and  in  1807  was  appointed  secretan;  and  instances   rendered    confusing   by   his    insatiate 

registrar  of  tiie  recorder's  court     He  visited  desire  for  novelties,  and  though  evincing  keen 

Malacca  in  iBofi  and  in  1810  Went  to  Calcutta  fauight  is  freqnently  inexact     His  publications 

where  he  met  Lord  Minto,  the  governor-general,  inctnde:   'Ancient  History,  or  Annals  of  Ken- 

■nd  by  his  advice  the  expedition  against  Batavia  tacky*    (1824);    ^Medical    Flora,   etc.,   of  the 

was  fitted  out  in  181 1.     He  accompanied  Lord  United  States'    (182^30);   'A  Ljfe  of  Travels 

Utnto  to  Java  in  that  year  and  after  its  captnre  and  Researches  in  North   America  and  South 

from  the  Dutch  became  its  lieutenant-governor,  Europe'     (1836);    'Pleasures    and    Duties    of 

an  ofiice  which  he  held  for  five  years.    His  ad-  Wealth*  (1840) ;  etc 

minirtfati^m  wemiaMtiywise  wdso^  R^t.  a  floating  platform,  usually  com- 
be retained  the  Dutch  colonial  law^  but  abol-  pa^ed  of  wooden  logs  or  planks,  fastened  to- 
ished  forced  labor  and  mstjtnted  marked  mi-  getter  by  nails,  spikes  or  cordage,  and  used 
provementa  m  tajcation  and  the  admmistratioti  either  as  a  vehicle  of  travel  and  for  the  carriage 
^f  justKe.  He  returned  to  Ei^and  in  1816  of  goods,  or  more  generally  for  the  purpose  of 
when  the  island  was  given  up  to  the  Dutch,  transporting  by  river,  lake  or  sea  the  materials 
was  knighted  and  commissioned  by  the  prince  composing  the  raft  from  the  place  of  its  con- 
regent  to  proceed  to  Holland  to  confer  with  slruction  to  a  market  for  sale.  In  all  probability 
its  king  in  regard  to  the  government  of  Java,  the  raft  was  the  first  human  method  of  tra»el 
In  1818  he  was  appointed  governor  of  Benckulen  on  water,  next  to  floating  on  a  large  branch  or 
in  Sumatra,  where  he  found  many  abuses  exist-  tree-trunk,  the  use  of  which  would  naturally 
ing.  He  abolished  slavery,  reorganiied  the  gov-  suggest  the  raft,  just  as  a  raft,  with  sail  of 
eminent  of  the  colony,  founded  schoob,  and  skin  or  other  material  raised  to  catch  the  wind, 
otherwise  greatly  improved  the  condition  of  the  would  suggest  the  first  rude  sail  boat  or  ship. 
island.  He  explored  with  Joseph  Arnold  the  Rafts  have  been  in  use  in  all  historic  ages,  and 
interior  of  the  island  and  discovered  the  great  doubtless  far  back  in  the  prehistoric  period,  but. 
fungus  named  in  their  honor  RaMttia  Arnoldi,  they  reached  their  most  general  use  after  the 
III  health  compelled  his  return  to  England  in  settlement  of  North  America,  when  the  vast 
1834  and  on  the  voyage  the  diip  caught  fire,  forests  were  being  cleared  by  settlers,  and  the 
destroying  his  natural  history  collection,  manu-  raft  ofFered  almost  the  only  method  by  which 
scripts,  drawings  and  notes  valued  at  ^laofioo.  the  pioneer  on  the  Ohio  or  Mississippi  could 
He  held  no  further  public  office.  He  published;  reach  the  settlements  on  those  rivers,  dispose 
'History  of  Java'  (1817);  and  'Malayan  Mis-  of  his  surplus  products,  and  buy  some  of  the 
cellanies'  (1820-z).  Consult  r  Lady  Raffles,  comforts  and  perhaps  luxuries  to  be  obtained 
'Uefluir  of  Sir  T.  S.  Raffles'  (i8jo>  ;  Egerton,  in  the  towns.  The  steamboat  has  almost  entirely 
'Sir  Stamford  RafSes'  in  'Builders  of  Great  done  away  with  the  raft  as  a  means  of  travel, 
Britain'   series.  but  rafting  is  still  the  chief  method  of  conv^ing 
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die  lumber  product  of  norHiwestem  foreats  to  Rmslaii,  Fltxr^  Junei  Henry  Somcnel^ 
market,  and  immense  rafts  arc  someiimes  sent  by  Lord;  b.  30  Sept,  lytS;  d.  Sebastopol  28  June 
sea  from  Maine  to  New  York  or  Boston,  On  1855,  In  1804  he  entered  the  array  and  in  1807 
the  Pacific  coast  also  the  rafting  business  is  most  served  on  Wellington's  staff  in  the  expeditioa 
extensive.  In  the  fall  of  1902,  a  monster  raft  to  Copenhagen,  while  throughout  the  Pcninsu- 
700  feet  long;  S3  feet  wide,  la  feet  from  the  lar  campaign  he  served  as  military  secretary, 
water's  edge  to  the  top,  and  drawing  22'/^  feet  In  1814  he  acted  for  a  short  time  as  secretary  to 
of  water  was  safely  towed  700  miles  from  Co-  the  embassy  at  Paris,  and  from  January  to 
Itmibia  River  to  San  Francisco.  The  logs  were  March  1815  was  minister  plenipotentiary  there. 
120  feet  long,  and  from  12  to  20  inches  in  diam-  At  Waterloo  he  lost  his  right  arm.  From  1S19 
eter,  and  there  were  in  all  7,000  pieces,  valued  at  to  1852  he  was  military  secretary  to  the  Duke 
$6o,00a  The  construction  of  a  raft  of  this  size  of  Wellington,  in  1852  became  master-general 
is  a  vast  undertaking.  A  great  "cradle"  of  heavy  of  the  ordnance  and  in  October  of  that  year  en- 
timbers  is  built  oa  a  slough  connected  with  the  lered  the  House  of  Peers  as  Baron  Raglan, 
Columbia  River.  A  row  of  piling  is  driven  in  He  was  commander  of  the  English  forces  in 
deep  water,  and  the  frame  of  the  cradle  floats  the  Crimean  war,  where  he  suffered  much  from 
up  and  down  on  the  row  of  piling,  and  is  held  the  early  failures  of  the  campaign  and  frcMU 
in  place  by  it.  A  large  scow  with  a  derrick  thehosfilecriticismof  the  inefficient  commissariat 
IS  anchored  beside  the  cradle.  Log-booms  or  arrangements.  Consult  Kinglake,  'Invasion  of 
small   rafts   are   towed   to   it,   and   the   l(%s   arc  the  Crimea.' 

lifted  by  the  derrick  into  the  cradle,  where  they  Ragman    Kolb,    documents    conUiuing    a, 

arc  fastened  with  chains  and  cables,  from  80  to  record  of  the  acts  of  allegiance   extorted  by 

100  tons  of  chain  being  used  oil  one  r^ft.   When  Edward   I.   of  England   from  the  nobility   and 

the  raft  is  hncShed  the  keys  that  held  the  parts  gentry   of   Scotland   in    i29i-(!   and   iwd     The 

of  the   cradle  together  are   drawn,   the   side   of  document    was    delivered    back    to    the    Scotch 

the  cradle  is  puHed  away,  and  the  raft  floats  out  along  with  Other  re'ards  and  muniments  in  13M 

on  the  water.    Tugboats  draw  it  into  and  down  in  temw  of  the  Peace  of  Northampton  when 

the  Columbia,  and  out  to  sea  on  its  voyage  tO  the  independence  of  Scotland  was  formally  ac- 

the  Golden  Gate.  '  _  knowlerfged.    It  is  now  deposited  in  the  British 

Fire-iafta   have  been    used   in    ancient  and  Record  Office. 

modem  wars  to  destroy  an  enemy's  vessels,  but  d ki.     _::_"_        1  .      ■_     r     _j-        -  _ 

&"rar:r,!;^nTS«1 '""  ^"'  ''''^- '''  -nt^.^.  Z  K'm  'w\e^^e'*'^S 
fire^aft   13  becoming  obsolete-  ^^tld  will  be  annihiUted,  to  be  rKonstru^ed  on 
RagBtz,  ra  gats,  Switzerland,  a  fashionable  an   imperishable  basis.    The  title  of  the  con- 
Spa  m  the  province  of  St._  Gall  on  the  Tamina,  eluding    parlion    of    Wagner's    great    operatic 
celebrated   for   its   hot   spnngs,  mineral   waters,  trilogy   'Gottcrdammerung*   is  a.  translation  of 
and  scenery.     See  Ffeffebs.  this  word.     In  that  work  is  depicted  the  down- 
Ragged  Robin.     See  Lychnis,  fall  of  Woden  and  the  gods  and  the  triumph  of 
Ragged  Schools,  a  name  given  in  Great  (wrf«t  tiuman  love.    William  Morris  also  treats 
BriUin  to  those  institutions  supported  by  volun-  *"  subject  in  his  'Sigurd  the  Volsuug.'    'Rag- 
tary  contributions  for  the  education  of  neglected  1^™    "S  the  title  of  a  novet  by  Ignatius  Don- 
children  aod  the  consequent  prevention  of  juve-  "^Hy- 

nile  crime.    The  idea  of  forming  such  schools  ,  Ragout,  rs-goo',  ft  French  dish  prepared 

was  due  to  a  Portsmouth  cobUer,  John  Pounds,  of  meat  or  £sh  stewed  with  vegetables,  and 

who   about   1819   began   to   take   in   the   ragged  highly  seasoned. 

children  of  the  district  in  which  he  lived  and  Hagorin,    ra-g6'itn,    ZenSide   Al«aei«vna, 

teach  them  while  be  was  at  work.    This  he  con-  Russian-American  writer :  b.  Russia   1835.     She 

tinued  till  his  death  m  1839.    The  success  of  the  traveled  widely  in  Europe  and  in.  1874  came  to 

plan  caused  a  number  of  more  influential  per-  the  United  Slates.    She  is  1  member  of  the 

sons  to  take  the  matter  up,  and  m  1838  a  ragged  leading  Americao  and   European  literary  socie- 

Sunday-school  was  opened  in  London.    In  1841  ties,  and  Iras  achieved  a.  wide  repotatioo-  as  an 

the  first  feeding-schoo  ,  in  which  ijie  children  aiithor.    Her  most  important  books  are:     'The 

are  not  only  educated  but  kept  and  fed  .for  the  Story    of    Chaldea'     (1886);    'The    Story   of 

day,  was  started  ui  Aberdeen.     What  gave  a  As^a'  (1887);  'The  Story  of  Media,  Babylon, 

greater  impetus  than  anything  else  to  the  ragged  and  Persia'    (1888)  ;   'History  of  the  Worlds 

school    scheme    was    Dr.    Guthrie  s    'Plea    for  'Siegfried,     the    Hero    of    the    Netherlands' 

Ragged  Schools.'  published  m  1847.    It  had  an  (1898);     'Roland,    the     Paladin    of    France* 

immense  circulation,  and  was  followed  by  the  (1899) ;    'Salammbo,    the    Maid   of    Carthage' 

extension  of  the  system  to  every  considerable  (1899) 

to  be  a  thingot  the  pas,.  ^^  ^j^i^j,  ^^^^  ^^^  ^^^  ^^  ^^^  ^^ 

Kaghuvamta,  ra-g-hoo-vau  sh^,  one  of  the  quantities  of  rags  are  imported  to  the  United 

two  epics  of  the  Sanskrit  poet  Kalidaaa  (q.v.).  States  from  Great  Britain  and  Ae  continent  of 

Its  subject  is  the  legendary  history  of  the  solar  Europe, 
kings,  or   kings   descended   from   the  sun.     See  Raffueneau.  rS^  nfi   Paul    Vri-nnh  n.lc.U« 

Bagio,  a  gram.    See  Eltosiiik.  1680,    He  joined  the  Jesuit  order,  and  went  to 
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Canada  in  1636  to  work  among  the  Indiana,  first  founded  in  tbcTtH  century  of  our  era  ht  refngee* 
visitins  the  Hurons.  In  1640  he  made  an  un-  from  the  anaent  ^idaanis,  now  known  aa 
successful  attempt  to  secure  the  release  of  Ragusa  Vecchia,  when  that  city,  whose  origin 
French  prisoners  from  the  hostile  Iroquois.  Be-  goes  back  to  the  6th  century  before  Christ  waa 
coming^  the  head  of  the  Jesuit  missicMts  in  destroyed  by  the  Slavs.  Ruled  in  turn  by  tiie 
Canada  in  1650,  he  brought  the  renmant  of  the  Byuntines,  the  Venetians  and  the  Hungarians, 
Hurons  to  Quebec  to  escape  the  Iroquois.  On  a  it  acquired  in  the  13th  and  14th  centuries, 
visit  to  the  Onondaga  tribe  of  Iroquois  he  nearly  through  trade  and  unscrupulous  diplomacy,  lord- 
lost  his  life.  His  chief  success  was  with  the  ship  over  a  territory  of  some  750  square  miles 
Hurons,  with  whom  he  labored  until  166^  when  and  maintained  its  existence  as  an  aristocratic 
be  returned  to  France  and  acted  as  a^ent  for  republic,  paying  tribute,  after  1440,  to  the  Turl^. 
the  Canadian  missions.  He  wrote  'Vie  de  la  The  prosperity  of  the  town  was  undermined  l^ 
Mere  St.  Augustine,  religieose  Hospitaliire  de  several  epidemics  in  the  i6th  century  and  t^ 
Quebec  en  la  Nouvelle  France'  (1672)  ;  *Rela-  repeated  earthquakes  of  which  that  of  1667  was 
cion  de  ce  qui  g'est  passe  de  plus  remarquables  the  most  disastrous.  In  1806  Ragusa  was  oceu- 
es  Missions  des  Peres  de  la  Compagnie  en  la  pied  by  the  French,  two  yean  later  the  repuh- 
Nouvelle  France^  O^'S?),  the  latter  work  Ikan  form  of  government  waa  abolished,  and  in 
covering  the  yean  1045-52  and  1656-7.  Consult:  180Q,  with  the  rest  of  Datmatia,  it  was  annexed 
Parkman,  'The  Jesuits  of  North  AmerJca'^to  the  Illyrian  kingdom.  In  1814  it  passed  to 
(1867)  ;  'The  Jesuit  Relations*  (1896-1901).  Austria.    The  see  of  Ragusa  was  founded  in 

_  »     -     ,.   «     J       .        -             .•^'    t  980^  and  from  1121  to  1831  it  waa  the  seat  of  a 

Raguet.  ra-ga;   Condy,  American  political  gJman-Catholk;   archbishop.      So   weU   known 

economist:  b    Philadelphia^Pa..  28  J"-'?**:  were  its  trading  vessels  in  former  times  that  our 

d    there  22  March  1842.    He  was  educated  at  ^^d  ar«wy  is  derived  from  the  name  of  this 

the    University  of   Pennsylvania,   studied  law,  „,^ 

and  later  entered  upon  a  commercial  career.    He  _ 

weart  to  Santo  Domingo  in  1804  as  supercargo  00  Hagnaa,  a  town  of  Sicily,  m  the  province 
a  vessel  and  made  a  second  voyage  to  that  of  Syracuse,  on  the  mountain  stream  Ermmio, 
island  in  1805.  In  1806  he  went  into  business  on  some  30  miles  west-southwest  of  Synwnse.  It 
his  own  account  and  was  eminently  successful,  haa  considerable  manufactures  of  cotton  and 
amassing  an  immense  fortune  and  playing  an  oAer  textiles,  oil,  furniture,  and  aaphalt  and 
iroportnit  part  in  the  commercial  affairs  of  the  camea  on  an  important  trade  in  com  and  wine, 
day  In  i8ia  he  was  active  in  providing  for  the  I*  compnses  two  commnnities,  Ragusa  proper 
defense  of  Philadelphia  against  the  expected  at-  with  a  population  of  about  32.ooc^  and  Ragusa 
tack  of  the  British  Heet,  and  in  1815  was  elected  Infenore  with  8.350  wihabitanla.  Ragusa  is  sup- 
to  the  State  legislature  where  be  subsequently  Posed  to  be  the  ancwnt  Hybla  Heraea. 
served  in  both  houses.  He  was  appointed  Rag'wort,  any  of  various  composite  weeds 
United  States  consul  at  Rio  Janeiro  in  1822  and  of  the  genos  Senedo,  now  common  in  all  parts 
in  1825  became  chargi  (Taffairei  to  Brazil,  an  of  the  world.  These  coarse,  yellow-flowered, 
<rfBce  he  occupied  until  1827.  After  his  return  to  pubescent  plants  are  allied  to  the  thistles,  and 
the  United  States  he  edited  several  joumals^^  gome  of  the  score  of  American  species  are 
voted  to  tree-trade  doctrines,  among  them  'The  known  as  squaw-weed,  ragwort,  and  batter- 
Free  Trade  Advocate'  in  iSag;  "Examiner'  in  weed,  and  in  England  as  groundsel.  See  Sene- 
1834-S;  'The  Financial  Register'  m  1837-9;  '^^  ao.  ' 
also  published  two  smdl  volumes^^^^^^  RaU.  ral,  Karl.  Austrian  painter:  b.  Vienna 

*"■  started  on  bis  first  tour  among  the  art  centres 

Ripi'^,  rS-goo'sa   (Slavic,  DtigaWNiK),  a  of  Germany,  Hungary,  and  Italy.    He  made  his 

seaport  town   of   southern  Dalmatia,   Austria-  home  in  the  last  named  conntry  from  1836  to 

Hungary,   on  a  peninsula   projecting  into  the  1843,    studying  especially   the   painters   of   the 

Adriatic.    It  lies  at  the  foot  and  on  the  slopes  Venetian  and  Roman  school,  from  whom  he  de- 

of  Monte  San  Sergio  and  its  streets  rise  in  ter-  rived   the    grandeur  of  conception   and  noble 

races  from  the  Corso,  the  principal  thorough-  coloring  for  which  his  works  are  distinguished, 

fare,  which  traverses  the  centre  of  the  city.  In  1846,  after  two  years'  residence  as  a  portrait 

There  are  old  walls  flanked  wiA  towers  and  painter  in  Vienna,  he  resumed  his  travels  and 

a  fort  erected  during  the  French  occupation  in  practised  his  art  with  success  and  profit  in  Hol- 

the  beginning  of  the  igth  century.     Among  the  stein,   Paris,   Rome,   Copenhagen,   and    Munich, 

notable  public  buildings  are  the  cathedral  dat-  Among  his  historical  paintings  of  this  first  pe- 

ing  from  the  first  years  of  the  i8th  century;  the  riod    are    'The    Finding   of   Manfred's    Body*; 

new  Greek  church;   the  older  churches  of  the  'Manfred's  Entrance  into  Lueera> ;   'The  Cata- 

Franciscans,  Itominicans,  and  Jesuits;  the  town-  combs  during  the  Persecution'  (in  the  Hamburg 

hall,    anciently   the   governmental   palace,   com-  Gallery   and   a   replica   in   the   Berlin    National 

pleted  in  the  early  part  of  the  15th  century  after  Gallery).    He  was  appointed  professor  in  the 

nearly  3  hundred  years  in  building,  and  forming  Berlin   Art  Academy  in   1850,  but  his  political 

a  magnificent  example  of  the  Gothic-Venetian  opinions  were  extreme  and  violent  and  he  was 

style;  and  the  Dogona,  of  the  same  architectural  compelled  to  leave  the  city.    The  private  schocd 

type.    "ITie  industrial  interests  of  the  town  com-  which  he  thereupon   opened  became   the  most 

prise  chiefly  manufactures  of  silk,  leather,  and  Important  seminary  of  painting  in  Austria.    H* 

liqueurs,     'The  coasting  trade  is  important,  but  meanwhile  applied  himself  to  much  decorative 

owing  to  the  shallowness  of  the  harbor,  centres  work,  as  is  testified  by  the  painted  fai^de  and 

chiefly  at  Gravosa,  some  four  miles  to  the  north,  vestibule  of  the  church  in  the  Old  Meat  Market 

The  population  in  ipio  was  14.500.    Ragusa  was  at  Vienna,  the  four  compositions  from  the  Greek 


V  Google 


RAHD  -  RiJi,  flscnoirs 

netita'    id  the  busch  and  he  ,  _  _  __    .    _ 

, 1864  he  painted  in  operation    of    the    piia    throughout    Germaiq', 

the   Museum  of  Armi  a  aeries  of  allegorical  In  1866  be  broke  down  from  overwork  and  te- 

figures  of  heroic  sac    To  this  period  belong  tired  for  a  time  from  public  service.    In  1878 

his  ireabo,  'A  Maid  from  Foreign  Lands' ;  and  be  founded  the  'Landwirtachaftlicbes  Genossen- 

the  designs  for. a  ball-room  in  Oldenburg  Cas-  schaftsbUtt*  at  Neuwied.    He  lived  to  sec  his 

tie   and    'Incidents   of   the   Argonautic   Expedi'  plan  in  successiul  operation  in  Germany,  AuS' 

tion.'     His  last  works  consisted  of  designs  for  tria,   Switzerland,   and   Italy.     He  wrote:      'In- 

the    decoration    of   the   New    Opera    House    at  struktion  zur  G^chafts-  und   Buchfuhninc  der 

Vienna.     These    were    executed    by    hia    pupils  Darlehnskassenvereine'    Ctf69) ;    'Kurie   Anlei- 

after  his  death.     He  unites  in  his  pictures  the  tungzurCrundung  von  Darlehnskafisenvcrcinen' 

rich  coloring  of  Rubens  and  Titian  with  a  har-  (1SB8)  ;  etc. 

mony  of  srouping  monumental  in  its  impres-         n  11.         n      »  l—..    d     i-  l  <       j         t 

.iv™«.    Yet  hi.  k.nd)in8  oi  fo™  ivdmi,  to  .   *^''"j;  '»»,  Robert.  Enrfish  founto  of 

ncm  und  ei.BBrati™.    AiKmg  the  noM  Sanda,  ^hooU :  b  Gloucatn,  Englmd,  14  Sept. 

:  of  hi.  pojil.  mre  Bittetlkh,   Eiiffl-  PV  *    *T  ?  '""'  'T.-    ^'a"^S^"'  '°, 

menset.   Loti,    Gtiepenkert,    G«»l,    and    Than.  hi.  fa  her  s  bn.me.i  aa  edvtor  and  pnbli.her  of 

Con.TS:      Ge;.rge-M5er.      'Erinkermg     von  *«  Glooee.ter  -Jqamal'  m  I7S7  and  o.ed  ,1. 

ic=r\  I».%1>  itiis^\  mfiuence  m  exposing  certam  prison  abuses  iQ 

„,V^     -^         .      ....  ^  ,  L  ti's  native  town.    In  i?8i  he  founded  several 

Rflnj,  raTioo,   in.  Indian   tnythoiogy,  the  Sunday  schools  which  he  engaged  needy  women 

demon  who  is  imagined  to  be  the  cause  of  the  to  teach  at  a  shilling  a  day,  and  succeeded  in 

eclipses  of  sun  and  moon.    Rahu,  havmg  stolen  jtiducing  the  attendance  of  the  children  of  the 

of  the  nectar  of  immortality,  was  caught  and  ^ity.    In  1803,  largely  through  hia  efforts,  the 

beheaded  before  he  swallowed  the  divme  stuff.  Sunday  School  Untcm  was  founded.    Consult: 

The  head  thus  became  immortal,  and  ever  after-  Lives  by  Gregory  (iSt?),  and  Eastman  (1880)  : 

ward  foilowwl  the  jun  and  moon.    When  it  oc-  HarrU,    'RoCert    Raikes:    The    Man    and    his 

caaionally  caught  them  an  edipse  resulted.  Work>    (1899).    See  Sunday  Schools. 

Rafawar,    ri'wft,    N.    J.,    city,  in    Untoa  „  ,,    „    ^  -.     .  «        ^ 

County;    on   the   Rabway    River,   and    on  the         RaU   Sections   as  Engineenng  Stmctorw 

Pennsylvania   railroad;   about  20  miles   south-  «nd   Their   Correlations   to    Eqirfimient   and 

west  of  New  York  city.    It  U  a  residential  city.  Operation   of  Raitroads.    It   ■=    what   a  rail 

and    its   clean.    well-laid-OUt   streets,    its    parks,  section  can  do,  its  combined  stability,  efficiency, 

and   fine  residences  make  it  an  attractive   sub-  and  capacity  with  the  equmment  for  carrying  the 

urb.    It  has  considerable  manufacturing  inter-  l^ds,  which  determine  its   status  and  relative 

ests;     the     chief    establishmentt     are    chemical  importance  as  an  engineering  structure.     A  rail 

works,  printing  houses,  shirt  factories,  lace  cur-  section   is  heavy  at  the  present  time,  of  which 

UinTactories,    felt   mills,   steel   work^.   carriage  «"ffi='ent  for  a  mile   of  track  equals  or   weighs 

and  music  box  factories.    There  is  a  large  trade  more  than  the  passmg  locomotive.  _ 
in  manufactured  articleB,  fruit,  and  vegetables.         pe>nslallat.on  of  the  railroads  in  the  United 

It  has  a  high  school,  puUic  and  parislTschools  ^Utes  from  18^  to  "833  was  usually  with  strap- 

and  a  library,  which  has  about  ao^joo  volumes.  ""°n  "'Is,  forming  the  bearing  surface   for  the 

Pod    (toio)  Q.117  wheel  treads,  and  guide  to  the  flanges,  laid  on 

D  1    Ti       «      T   u-     .n       T    J-       /  N    i.     J  wooden  or  stone  stringers  as  the  girders. 

Rai  Bareli,   rl  ba-rSle,   India,    (i)    head-         The   engines   were  of  the   four-whee!  type, 

quarters  of  a  district  of  the  same  name,  on  the  ^horX  wheel  bases,  and  rode  unsteadily  over  the 

banks  of  the  Sa^  48  miles  southeast  of  Luck-  ijght  tracks.    The  driving-wheel  loads,  at  first 

now.    It  has  a  ^laeious  fort,  a  magnificent  pal-  intended  not  to  exceed  1,700  pounds,  when  in- 

Sace,  four  fine  mosques,  and  the  tomb  of  Nawab  creased  to  4,000  pounds  injured  the  light  stroc- 

lan  Khia     Pop.  iSjpa   (3)  The  district  of  tures,  at  speeds  of  10  to  15  miles  per  hour. 
i  Bareli  forms  a  part  of  the  Lucknow  division,  John   B.  Jervis.  chief  engineer  of  the  Dela- 

and  has  an  area  of  1,751  square  miles.    Pop.  ware  k  Hudson  Canal  Company's  railroad,  com- 

about  1,100,000.  pletcd   in   1839  the   superstructure  of  strap-iron 

Raiatei,  rl-fi-ta'a,  Polynesia,  an  island  of  rails    on    wooden    stringers,    designed    for    the 

the  Society  group,  northwest  of  Tahiti;   area,  transportation  of  coal   by  steam-engines,   from 

?5    square    miles.    It    is    mountainous     (3,40a  the  mines  to  the  canal  at  Honesdal^  Pa. 
feet),    but    fertile,    and    traversed    Iv    many         Three  en^nes  were  constructed  in  England, 

streams.     The    chief   products    are    cotton    and  under   directions   not  to   exceed   ij4  gross  tons 

copra.    Pop.    (Protestant)  ajoo.  per    wheel,    but    were    heavier    as    built.    The 

TRANLiA,  rKAflctiLo.  stTucture,    and    locomotives    as    motive    power 

RaiSdacB,    rif'i-zSn,    Friedrich    Wilhelm,  were  abandoned. 
German   economist;    b.   Hamm,   near  Coblenz,  The  track  proved   adequate   for   the  trans- 
Germany,   30   March   1818;   d.    11    March    188B.  portation  of  about  i/ioo/x»  tons  of  coal  annu- 
He   entered   the   army   in    1835.   but   was    com-  ally,  for  several  years,  under  the  designed  sWtic 
pelled  by  ill  health  to  withdraw  and  then  en-  wheel  loads. 

tered  the  civil  aervice.    During  the  agricultural  Mr.   Jervis   was  the  chief  engineer   of  the 

troubles   of    1846-7   he   perceived   the   difficulty  Mohawk  and   Hudson  Railroad   in   1830,  and  9 

with  «4iich  the  small  landholder  procured  credit  Aug.    1831   made  the   successful   trial   trip   with 

and  he  conceived  the  idea  of  establishing  small  the  locomotive  De  Witt  Clinton  and  passenger 

mutual     credit    associations     which     freed     the  train.     The   superstructure   was   strap-iron    rails 

farttMr  from  the  exorbitant  rates  of  the  usurers.  2'/i  inches  wide.  9/16  of  an  inch  thick,  the  upper 

His  first  efforts  were  at  Heddersdorf  and  Wyer-  corners  rounded  to  a  width  of  lii  inclies.  and 
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SAIL  SECTIONS 


laid  centra]  upon  6  x  6-inch  pine  stringers,  sup- 
ported by  stone  blocks,  each  of  two  cubic  feet, 
spaced  three-feet  centres,  and  set  upon  broken 
slone  foundations,  for  inflexible  supports  as  for 
buildings.  This  theory  Jervis  discarded  in  1832 
for  that  of  the  elastic  roadbed. 

The  De  Witt  Clinton  weighed  6,?s8l^  pounds, 
uid  the  John  Bull,  made  by  Robert  Stephenson 
&  Ccunpany,  Newcastie-on-Tyne,  England, 
weighed  12742  pounds,  of  which  8,745  pounds 
were  uoon  the  pair  of  driving-w heels,  which 
proved  neavy  for  the  superstructure  and  rode 
unsteadily  over  the   track,  and   seldom   used  as 

Mr.  jervis,  in  1832,  designed  his  four-wheel 
'leading  and  guiding  truck,"  and  substituted  it 
for  the  front  pair  of  carrying  wheels  of  the 
engine,  which  extended  the  wheel-base  and  gave 
it  lateral  and  vertical  flexibility  for  ease  of  loco- 

The  truck,  supporting  the  front  of  the 
gine,  and  the  one  pair  of  drivers  the  rear,  suo- 
divided  the  total  load  for  distribution,  and  used 
a  part  to  stifFen  and  strengthen  the  track  for  the 
driving-wheel  loads,  whicli  was  the  inception 
of  this  valuable  principle  of  American  practice. 
A  second  pair  of  drivers  was  added,  for  greater 
adhesion,  making  the  type  of  the  American  loco- 
motive, which  could  now  cross  the  mountain 
divides  without  inclined  planes,  a  requirement 
for  railroad  extension  and  operation. 

Tile  prototype  of  the  present  tee  sections, 
to  be  rolled  as  one  piece  and  spiked  directly  to 
the  wooden  cross-lies  or  stone  blocks,  was  de- 
signed by  Robert  L.  Stevens  in  1830,  and  laid 
on  the  Camden  &  Amboy  Railroad  in  1832.  It 
was  rolled  in  Wales,  in  i6-feet  lengths,  fished 
l^  6-inch  riveted  two-hole  plates,  was  s'A  inches 
high,  3'A  inches  base,  head  3%  inches  wide,  and 
weighed  39  9/16  pounds  per  yard ;  therefore  was 
expensive,  and  the  principles  of  construction 
not  copied  generally  until  after  184a,  when  it 
had  demonstrated  its  value. 

The  two  problems,  evolution  of  the  locomo- 
tive and  of  the  rail  section,  were  being  solved 
at  the  same  time,  an  improvement  in  either 
aiding  the  other,  owing  to  the  correlations 
which  exist  between  them. 

The  strap-iron  rails  served  to  develop  prac- 
tical locomotion  only,  as  about  4,000  pounds 
static  driving-wheel  loads  were  their  limit,  the 
spikes  drawing  or  breaking,  and  failed  to  hold 
the  iron  to  the  wooden  or  stone  stringers,  as 
mechanical  structures,  and  frequently  the  facing 
ends  of  the  rails  ("snake  heads")  sprang  up 
above  the  centre  of  the  following  wheel  and 
curled  through  the  floor  of  the  car,  impaling 
passengers   in  their  seats. 

Sundry  types  of  sections  for  iron  rails,  in- 
cluding Birktnshaw's  "fish -be Hied,"  and  the  Clar- 
ancc  pattern,  set  in  chairs,  compound  forms  of 
two  or  three  pieces,  were  tried  with  the  strap- 
iron  rails,  and  by  or  before  1844  the  most  effi- 
cient iron  tee  sections  became  the  principal  reli- 
ance for  service  until  1863,  the  advent  of 
Bessemer  steel. 

The  compound  rails  failed  mechanically  after 
a  short  use.  The  best  quality  of  iron  rails,  in 
light  sections,  rendered  some  years  of  service, 
until  the  static  driving-wheel  loads  began  to, 
exceed  7,000  pounds.  Before  they  had  reached 
10,000  pouitds,  lamination  and  exfoliation  of  tha 
iron   in   the  bearing  surface   were   rapid,   owin6 


to  its  limited  and  inadequate  physical  properties 
of  cubic  elasticity. 

■  The  pile  of  iron  for  the  rail  was  formed  o£ 
several  slabs  or  pieces,  put  into  a  furnace  and 
brought  up  to  a  welding  heat,  with  the  expecta- 
tion that  complete  union  would  occur  between 
all  of  the  pieces  in  rolling.  This  did  not  take 
place,  and  the  cinder  which  was  in  each  bar 
roiled  out  more  as  a  bundle  of  fibres  in  the  sec- 
tion, preventing  the  formation  of  a  solid  homo- 
geneous structure.  The  linear  elasticity  was 
sufficient  as  a  girder,  but  deficient  in  cubic  elas- 
ticity for  the  metal  in  the  bearing  surface. 

The  manufacture  and  use  of  heavier  and 
sliffer  sections  of  iron,  for  smoother  and  more 
stable  tracks,  caused  such  rapid  wear  of  the 
rails  that  many  companies  returned  to  the  use 
of  lighter  sections.  This  was  a  check  to  the 
extension  and  development  of  transportation  for 
the  country. 

The  introduction,  in  1863,  of  light  rails  of 
Bessemer  steel,  a  product  more  homogeneous 
and  solid  than  iron,  furnished  a  metal  which, 
in  the  bearing  surface,  wore  well,  exceeding  the 
life  of  10  to  15  iron  rails.  This  in  a  few  years 
reduced  operating  expenses  and  enabled  the  ex- 
tension of  railway  systems  to  new  territory. 

The  cost  of  the  steel  limited  the  rails  to  light 
and  limber  sections.  They  were  inefficient  as 
engineering  structures,  and  did  not  permit  the 
desired  enlarfjiemeat  of  the  locomotives  to  over- 
come the  resistance  of  heavier  trains,  and  meet 
the  demands  and  requirements  of  transportation. 

The  maximum  static  load  per  drivmg-wheel 
in  1876  was  about  13,000  pounds  for  some  of 
the  largest  passenger  engines,  but  three  times 
greater  than  it  was  upon  the  strap-iron  rails. 

I  invented  and  constructed  my  Dynagraph  in 
1674,  to  measure  train  resistance,  and  observed 
upon  the  l,ake  Shore  &  Michigan  Southern, 
Baltimore  ft  Ohio,  Philadelphia,  Wilmington  & 
Baltimore,  Boston  &  Albany,  and  the  New  York 
Central  &  Hudson  fiiver  railroads  that  on  new 
rails  well  surfaced  the  resistance  was  less  than 
upon  worn  rails  with  low  joints,  the  topograph- 
ical conditions  being  the  same. 

A  test  was  made  of  a  passenger  train,  in 
187B,  on  the  New  York  Central  ft  Hudson  Rivei 
Railroad,  of  9  cars,  300  tons  weight,  at  51  to  52 
miles  per  hour;  the  resistance  was  iIMi  to  12 
pounds  per  ton,  only  two  thirds  of  that  esti- 
mated by  the  English  formula  of  Clarke.  These 
were  valuable  facts  to  establish,  not  only  as  to 
the  amount  of  the  train  resistance,  but  to  one 
of  its  elements,  for  on  the  smoother  track  the 
resistance  for  every  wheel  was  reduced,  by  roll- 
ing  forward   with  less  vertical  undulations  and 

A  sphere  moving  over  a  perfect  plane  in  a 
straight  line,  irrespective  of  speed,  theoretically' 
would  not  do  work  for  or  against  gravity,  ap- 
plies in  principle  to  a  moving  car-body  or 
wheels  on  the  rails.  Tracks  of  true  planes  on 
steam  railroads  are  not  expected  to  be  realized, 
yet  it  was  necessary  to  investigate  their  condi- 
tion and  measure  the  undulations  on  the  light 
steel  rails,  to  ascertain  what  was  required  to 
add  to  their  efficiency  and  commercial  value  as 
engineering  structures.  The  investigations  of 
the  condition  of  the  track  were  made  by  the 
complete  instruments  I  designed  in  1880  for  my 
Track  Indicator.  A  special  6-wheel  truck,  of  11- 
foot   wheel   base,   was   made,   to  carry  one  end 
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of  the  so-foot  car  which  contains  the  recording 
mechanism.  The  total  load  upon  the  truck  is 
19  tons,  and  the  outer  wheels  act  as  the 
datum  plane,  while  the  middle  wheels  indicate 
the  surface  undulations  of  each  line  of  rails, 
upon  the  moving  band  of  paper,  on  a  scale  of 
one  inch  per  50  feet  of  (rack  which  is  sufiicient 
>   show   the  detail   of   each    rail.     The  vertical 
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The  theory  is,  that  if  the  running  surface 
of  the  rail  in  its  general  depression  under  the 
truck  is  smooth,  the  recording  pen  would  draw 
a  straight   line ;   if  not,  its  deviation. 

The  gauge  of  track,  speed,  and  distance,  are 
measured,  while  the  sections,  mile  posts,  and 
stations,  are  located  as  they  are  passed. 

The  undulations  are  summed  up  automat- 
ically into  feet  and  inches  per  mile,  which  fur- 
nish the  data  for  the  condensed  diagrams,  and 
show  on  a  scale  of  1/4  of  an  inch  per  mile  the 
comparative  condition  of  the  track.  These  were 
commenced  in  1881,  and  annually  repeated  ex- 
hibit the  reduction  in  undulations,  by  (he  transi- 
tion from  the  light  and  limber  sections  to  the 
heavier  and  stiffer  rails,  as  engineering  struc- 
tures, and  also  that  the  static  driving  wheel 
loads   have   nearly   doubted   in   the   meantime. 

Paint  is  ejected  automatically  on  the  rails, 
for  the  trackmen,  where  the  deflections  exceed 
i/S  of  an  inch. 

The  inspections  of  the  track  on  the  early 
steel  sections  indicated  that  the  rails  on  all  the 
different  railroads  had  characteristic  permanent 
sets,  which  proved  that  the  mechanical  elements 
of  stiffness  of  the  4  or  4  1/2-inch  sections 
were  insufficient  for  I  he  wheel  loads.  The 
trackmen  were  unable  to  maintain  the  track 
and  prevent  sets  taking  place  in  the  rails,  and 
rapid  cutting  of  the  cross-ties  under  the  rail 
seats.  rTie  joints  were  low,  the  facing  ends 
of  the  rails  cut  out,  which  gave  shocks  to  every 
passing  wheel,  while  the  undulations  under  the 
wheel  loads  of  the  Track  Indicator  recorded 
from  6  to  12  feet  per  mile. 

The  original  and  condensed  diagrams  of 
over  10,000  miles  of  track  were  measurements 
and  new  data,  to  study  the  action  and  require- 
ments of  a  section  in  the  track,  and  in  1883  T 
designed  the  pioneer  s-ineh  80-pound  steel  rail, 
for  the  New  York  Centra!  &  Hudson  River 
Railroad,  and  in  1884  commenced  to  replace 
their  4l^-inch  65-pound  rails.  With  15  pounds 
or  only  23  per  cent  more  of  metal,  the  section 
was  increased  in  stiffness  60  per  cent  and  in 
strength  40  per  cent,  and  with  a  head  3  11/16 
inches  in  width  enforced  the  resultant  of  the 
passing  wheel  loads  by  iheir  treads  to  hold  Ihe 
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checking  the  rolling  ont  and  spreading  of  (ht 
gauge,  which  augmented  the  running  stability  of 
the  equipment. 


The  80-pound  rails  made  a  sliffer,  stronger 
and  smoother  track  than  the  former  65-pound 
and  were  soon  followed  by  the  Pennsylvania  and 
the  other  railroad  companies'  adoption  of  S-inch 
80- pound  or  heavier  sections. 

The  augmented  60  per  cent  in  stiffness  and 
40  per  cent  in  strength,  with  the  advantageous 
correlations  existing  between  them  and  the 
equipment,  enabled  nearly  doubling  the  axle  and 
total  loads  of  the  locomotive  and  cars  on  the 
same  roadbed.  It  marks  a  distinct  epoch  in 
the  progress  of  transportation. 

Mr.  William  Buchanan,  general  superin- 
tendent of  motive  power.  New  York  Central 
&  Hudson  River  Railroad,  designed  his  famous 
locomotive.  No.  870,  in  t88g,  with  40,000  pounds 
upon  the  engine  truck,  80.000  pounds  upon  two 
pair  of  driving  wheel  axles,  and  80,000  pounds 
upon  the  tender  when  loaded  with  coal  and 
water,  which  made  the  first  100-ton  locomotive. 
These  weights  did  not  disturb  the  track  on  the 
stiffer  rails  as  the  lighter  axle  loads  had  upon 
the  former  limber  rails.  On  November  30, 
i8gi,  the  Empire  State  Express  was  installed, 
the  fastest  long  distance  train  ever  attempted, 
which  still  maintains  its  prestige,  as  a  demon- 
stration and  educator  of  practical  fast  speeds 
on  stable   track. 

The  running  time  from  New  York  to  Buf- 
falo, 440  miles,  was  8  1/2  hours,  including  3 
stops,  2  changes  of  locomotives,  and  28  slow 
downs.  In  1895  the  schedule  time  was  reduced 
15  minutes.  The  achievement  was  of  interest 
to  the  railroad  world  as  an  accomplishment 
of    what    had    been    considered    previously   ira- 

Kssible.  The  practical  effect  of  the  stiff  rails 
s  been  the  construction  of  larger  and  more 
powerful  locomotives  and  an  increase  of  speed 
on  railroads,  as  shown  by  statistics.  The 
Twentieth  Century  Liniited,  on  the  New  York 
Central  &  Hudson  River  Railroad,  and  the 
Pennsylvania  Special  on  the  Pennsylvania  Rail- 
road, are  now  running  from  New  York  to  Chi- 
cago and  return  each  way  in  18  hours. 

The  mechanical  properties  of  stiffness  and 
strength  of  a  section  are  secured  in  the  de- 
sign for  a  given  height  and  weight  of  metal  bj 
distributing  as  much  of  it  in  the  head  and  base 
as  far  from  the  neutral  axis  for  the  longiiudinal 
stresses  as  requisite  for  the  relations  of  the 
bearing  surface,  guide  and  girder,  denoted  in 
Fig.  2. 

The  mechanical  properties  of  different  sec- 
tions, are  ascertained  and  compared  by  their 
respective  moments  of  inertia  and  moments  of 
resistance,  and  in  the  higher  and  heavier  sec- 
tions they  increase  in  a  faster  ratio  than  the 
weight,  and  cost. —  an  engineering  and  economic 
advantage.     See  Table  No.  I. 

The  different  weights  of  the  sections  have 
from  40  to  45  per  cent    of  the  metal   in  the 
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,        ._   ._  _ .3  23  in  the  and  their  generated  forces,  until  the  total  re- 
web.    The  bearing  surface  is  crowned  with  a  sistance  equals  their  effects. 

radii  of  12  or  14  inches,  while  the  upper  corner  Tlie  ballast  and  roadbed  are  compressed  from 

radii  are  s/16  or  3/8  of  an  inch.     The   fishing  one  fifth  to  one  third  of  the  total  amount  of  the 

angles  of  the  head  and  base  are  13  or  14  de-  temporary  subsidence  of  the  rail,  and  the  latter 

grees,  according  to  the  design  —  the  latter  being  is  affected  for  a  depth  of  12  to  20  feet,  according 

the  best  to  take  up  the  wear  of  the  splice  bars,  to  its  material,  construction,  and  stability. 
The  web  is  joined  to  the  head,  in  the  best  de-  The    rails    are    loaded    only    by   the    rolling 

signs,  by  fillets  of  1/2  inch  radii.  wheel   contacts,    which    bend    them    downward 

The  increased  mechanical  element  of  stiffness  under  the  wheels,  as  indicated  in  Fig.  i  —  the 
of  rails  lessens  the  deflections  for  a  given  load,  positive  bending  moment  — while  in  the  wheel- 
while  the  strength  reduces  the  unit  fibre  strains,  spacing  the  flexure  is  upward  —  the  negative 
therefore  augments  the  capacity  for  larger  bend-  bending  moment;  shearing  stresses  connecting 
ing  moments  and  better  distribution  of  the  the  bending  moments  at  the  points  of  flexure. 
wheel  effects  to  the  cross-ties  and  ballast;  but  The  rail  section  therefore  resolves  and  dis- 
the  wheel  contact  pressure  intensity  per  square  tributes  its  wheel-load  effects  by  longitudinal 
inch  in  the  bearing  surface  is  increased.  components  of  stress,  and  produces  compression 

Standard  sections  of  given  weights,  varying  '"  }"^  "leta  above  the  neutral  surface  directly 
by  increments  of  5  pounds  per  yard  have  been  ^^^"  *"=  wheels,  and  below  tension.  Either  side 
designed,  with  definite  mechanical  properties,  «'  '"«  wheels  in  the  spacing  the  stresses  are 
and  are  manufactured  as  commercial  products,  reversed  at  the  points  of  flexure,  the  wheel- 
■  ■  ....  ,.._._  space  controlling  the  span  of  the  bending  rail 
^   than   that  of  the   cross-ties.     See    Strem- 
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Test  No.  257. 


1  the  metal  of  the  rails  ii 


...  .IR.S.  general  use,  Vnd  the  65,  70,  and  75  for  ""«?"'   ^°!,  "'!  ""™  ."*'«*'  ^^'^  '»*  ^.''^  }.°^''- 

branch  lines,  though  the  80-pound  will  soon  be  '"°^"'''  "^^  "^'  discontinuous  per  wheel.     Com- 

a  requisite.     The  New  York  Central  &  Hudson  P" '^""f.    '"^    P'.^'sion    of    the    stresses    under 

River    Railroad    commenced    to    lay   my   6-inch  ^=?,X  ,h     tl  I   -ff  ^    ?    '^'^T  l  K*"""  ^"f 

loo-pound  section  in  1892,  and  that  weight  has  "1    ^hn„lh    Hi^liS'  Ir^      ^.^  V    the  wheels 

1,       _     .1.      ,  _j     J  I    ^L     r?     .         .       1  ,.  as    though    aistributed    from    their    centres    of 
become  the  standard  for  the  Eastern  trunk  Imes.  i^  «See  Test  No.  257, 

The  A.  S.  C.  E.  standards  are  frc"  «.  to  ,«,         ^he  tests  of  the  unit  fibre  strains  upon  the 

pounds    per   yard.     The    English    standards    for  ^^^  t^a^^  ^how  that  reducing  the  wheel-spac- 

flat-bottom    sections   are   of   the    same   weights,  jng   decreases   the   total   bending  moments,   and 

lor  use  in  India.  distributes   the   load    more    favorably   upon   the 


Bull  Head"  sections  are  standards  for  Eng-  foundation.     This   is    confirmed    in    practice   by 

""i,  ,    .  the  excellent  results  by  the  Ten-wheel,  Pacific, 

llie  superstructure  of  the  track,   for  Amen-  and  Consolidation  types  of  engines 
can,   English,   French,  and   German   steam   rail-  Threr  Etsenliai  Pritui/iUt  of  the  Rail  Sec- 

roads,   is   flesible,   on   an   elastic  roadbed  as  the  Hon  as  an  Engineering  Slruelure.~Y\tU:     The 

foundation,  and  under  the  area  of  the   wheel  tc^  as  the  bearing  surface  for  the  rolling  wheel 

bases  of  the  locomotives  and  cars  to  be  loaded  contacts. 

as  uniformly  as  possible,  by  pressures  which  can  Second:    The  side  of  the  head,  as  the  guide 

be  sustained.  for  the  wheel  flanges. 


ntn't  Surfics."    while    the    lurfac*    of    tht    nil    under 
in    in  the    General    Depression.     The    crons-tiea,    hallast,    i 
mder  the   specific    deflections  of  the   rail,   by   tbe  wheel  e 

the  sheeb.  aad  the  nwitive  constraining  bendina  mome 

—   ^,...^...B,    „..„  ....,,.    ,^.D,Kctlve  fiber-itrains,    are    indjcated    in    ih^    railq.     The   cent 

Tivitjr  of  the  engine,  locomotive,  and  lender  are   marked    by  a   dot   i 
I.     Venical   scale  of   the   General    Depreasion   ia  14   times  that  of  thi 
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The  Stiff  rail  section  IS  the  most  conservative  Third;     The   entire   section   as   a   girder,   to 

and  useful    member   of  the  superstructure   for  distribute  the  wheel-loads. 

this  purpose,  and  advantage  is  taken  of  this  fact  These    are    designated    as    bearing    surface, 

in  the  constniction  of  the  American  equipment,  guide,  and  girder,  and  illustrated  by  Fig.  2. 
by  distributing  the  total  load  on  several  wheels.  These  three   principles,  embodied   in   a   solid 

'he   rails,   cross-ties,   and  ballast,  as   illustrated  section,  apply  to  limber  or  stiff  rails,  though  the 

uy   rig.    I,   are   depressed   from    the   trackmen's  mechanical   properties,   as   vertical   stiffness   and 

sur^ce  — represented    by    the   broken    line— !4  strength,  will  increase  as  the  height  and  weight 

Y>  *S  of  an  inch,  to  the  loaded  running  surface  are  augmented.    See  Tabl<    " 


the  general   depression,   by   the   wheel   loads  The   numerous   types   of  rail   sections^  which      j 

.Google 


RAIL  SECTIONS 


have  been  designed,  used,  and  sustained  the 
service,  since  the  installation  oE  the  railroads, 
are  those  only  in  which  the  bearing  surface, 
guide,  and  girder  have  been  fabricated  in  a 
solid  piece. 

The  St  rap- iron  rails  on  wooden  or  stone 
stringers,  the  compound  rails  of  two  or  three 
pieces  fastened  together  by  rivets  or  bolls,  all 
failed  as  engineenng  structures,  from  mechan- 
ical and  melalhirgical  inefficiency,  after  short 
5  the  wheel-loads  increased. 


Physical  Properties. — Sections  of  iron  or 
steel  have  values  as  engineering  structures  ac- 
cording to  their  physical  properties.  The  metaJ 
for  the  rail  as  the  bearing  surface,  guide,  and 
girder  has  therefore  three  requisite,  dissimilar, 
but  not  inconsistent,  functions  to  tintte  and 
serve  by  itsphysical  properties. 

First:  The  metal  of  the  hearing  surface 
under  the  rolling  wheel  contacts,  in  distributing 
its  loads,  resists  deformation,  shear  and  wear, 
principally  by  its  mass  hardness  and  cubic  elas- 
ticity, and  requires  homogeneity,  solidity,  and 
malleability. 

Second:  The  metal  of  the  side  of  the  head, 
as  the  guide  for  the  passing  wheel  flange,  re- 
sists abrasion  best  by  its  cell  hardness  and 
tenacity. 

Third:  The  metal  as  the  girder  to  distribute 
the  wheel-loads,  should  provide  for  the  bending 
moments,  and  conseqaent  unit  fibre  strains,  by 
less  than  one  half  of  its  elastic  limits  of  linear 
elasticity. 

The  utility  and  durability  of  a  rail  section 
depend,  therefore,  upon  the  mechanical  prop- 
erties of  its  design,  in  combination  with  the 
physical  properties  of  the  material  out  of  which 
It  is  fabricated. 

Bearing  Surface.— Thu  functions  of  the  sec- 
tion as  a  girder,  for  safety  in  distributing  the 
wheel-loads,  control  the  physical  properties  of 
the  metal  which  may  be  provided  for  the  bear- 
ing surface  and  g>iide.    See  Fig.  2 

The  head  of  the  rail  must  nave  sufficient 
width  to  form  the  bearing  surface,  to  enable 
the  metal,  by  its  mass  hardness,  to  receive  and 
sustain  the  wheel-loads  without  rapid  wear  or 
decided  permanent  set  as  they  roll  over  the 
rail.  The  metal  in  both  the  wheel  and  the  bear- 
ing surface  of  the  rail  resists  the  intensity  of 
pressure  per  si^nare  inch  by  its  cubic  elasticity, 
and  to  be  efficient  requires  homogeneous  solid 


The  rails  from  the  upper  parts  of  the  ingots 
often,  have  an  exterior  layer  of  metal  of  normal 
chemical  composition,  but,  owing  to  liquation 
in  the  fluid  metal  of  the  ingot,  encloses  a  core 
of  harder,  more  fusible  steel,  containing  oc- 
c hided  gases  affecting  the  homogeneity  and 
solidity  of  the  rail-head. 

Such  steel  cannot  sustain  the  heai-y  contact 
pressures  of  Too,000  pounds  to  200,000  pounds 
or  -more  per  square  inch,  without  flow  or  dis- 
tortion, as  its  limhs  of  cubic  elasticity  are  re- 
duced by  the  unsound  .metal. 

Slight  porosity  in  the  steel,  from  entangled 
^s  in  the  columnar  structure  one  eighth  of  an 
inch  under  the  hearinR  surface,  develojjs  into 
a  defect  under  the  traffic  and  a  small  piece  be- 
comes loosened  and  flakes  from  the  inside  upper 
corner.  If  the  metal  of  the  head  of  the  rail  is 
of  coarse  texture  and  unsound,  it  crushes  for 
one  eighth  to  one  fourth  of  an  inch  under  the 
wheel  treads,  and  rapidly  wears.  See  Figs.  8, 
9,  and  10. 

Beneath  the  rolling  wheel  contacts  the  pres- 
sures are  distributed  both  to  the  rail  as  the 
bearing  surface  and  girder,  by  an  area  of  steel 
from  one  tenth  to  one  half  of  a  square  inch, 
which  resists  flow  by  support  of  the  contiguous 
metal  around  and  under  the  point  of  contact. 
While  there  is  a  slight  compression  of  the  metal, 
owing  to  its  elasticity,  it  does  not  take  a  de-  ■ 
cided  permanent  set  if  solid,  except  by  slight 
flow  upon  the  extreme  contour  of  the  contact, 
to  conform  by  its  malleability  to  the  average 
rolling  wheel   tread. 

Stremmatograph  tests  on  different  sections 
show  that,  as  the  stiffness  increases,  the  unit 
fibre  stresses  decrease,  though  the  bending  mo- 
ments carried  to  make  a  smooth  running  track 
are  augmented.  This  amplifies  the  wheel  con- 
tact pressure  intensity  per  square  inch,  impos- 
ing more  work  upon  the  metal  in  the  bearing 
surface  from  the  mechanical  relations  it  sustains 
as  part  of  the  rail  section  in  the  more  efficient 
girder  or  engineering  structure.  The  quantity 
of  metal  in  the  bearing  surface  is  limited  in 
width  of  head,  and  reliance  for  effective  service 
must  be  upon  sound  metal  of  good  physical 
properties. 

I'he  axle  loads,  speed,  and  expended  tractive 
effort  produce  two,  three,  or  more  times  the 
burden  by  the  passing  wheels  on  the  bearing 
surface  of  the  present  stiff  rails  than  was  "borne 
by  the  former  limber  sections. 

The  bending  moments  carried  by  the  light 
rails  were  only  from  150.000  to  200.000  inch- 
pounds  under  the  heaviest  driving-wheel  loads 
of  the  locomotives.  On  the  s'-S-inch  80-pound 
lails,  under  the  present  wheel-loads,  they  are 
from  250,oco  to  400,000  inch-pounds,  while  on 
the  stiff  6-ineh  rails  they  niay  be  from  400,000 
to  500,000  inch-pounds.     See  Table   No.   i. 

The  physical  properties  of  the  best  early  steel 
rails  were  usually  adeqtute  for  their  conditions 
of  service. 

The  metal  in  the  section  was  of  fine  texture, 
solid,  homogeneous,  and  in  the  bearing  surface 
had  malleability  when  its  limits  of  cubic  elas- 
ticity were  surpa=';ed,  and  ductility  as  a  girder 
when  its  limits  of  linear  elasticity  were  exceeded. 

It  is  understood  that,  with  the  increase  of 
the  stiffness  and  strength  of  the  section,  the 
unit  fibre  strains  would  be  decreased  in  the 
Vifsvv  and  .stiff  rails. 
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It  is  not  known  that,  due  to  the 

the  rails  on  the  cross-lies,  the  latter  in  the  bal- 
last, and  the  depression  of  the  roadbed  to  carry 
the  wheel-loads,  the  bending  moments  augment 
with  the  stiffness  of  tbe  rails.  This  reduces 
slightly  the  area  of  contact  between  the  rail- 
head and  the  wheel-tread,  and  increases  the 
intensity  of  the  pressure  per  square  inch,  which 
has,  and  can  be  sustained  by  metal  of  sufficient 
physical  properties. 

The  Guide.  Th«  Side  of  Ihe  Head  for  the 
fatting  lVhe*l  Flanges.— A  track  of  which  the 
alignment  is  nearly  all  tangent,  the  functions  of 
the  metal  exercised  principally  wilt  be  in  the 
bearing  surface,  and  for  the  entire  section  as  a 
girder  to  sustain,  guide,  and  distribute  the  whee!- 

Tlie  fillet,  in  the  throat  of  the  flange  of  the 
wheels,  by  practically  a  rolling  contact  with  the 
upper  comer  of.  the  head,  becomes  sufficient  to 
guide   &e   passing   traiiu   without    undue  abra- 

The  three  functions  of  the  metal  are  re- 
quired on  curves,  especially  with  combined 
gradients,  to  guide  and  change  the  direction  of 
the  trains,  by  the  passing  wheel  flanges,  which, 
by  the  pressure  required,  produces  severe  cut- 
ting abrasion  oa  the  inside  rail-head,  amj  on  the 
opposite  rail  w_ear  and  flow  of  metal  in  the  bear- 
ing surface  by"^the  wheel  treads. 

The  loss  of  metal  on  the  side  of  the  head  of 
the  rail,  as  the  ■guide,*  by  abrasion  from  the 
wheel  flanges,  is  3  to  ">  times  more  rapid  than 
from  the  same  wheel  treads  in  the  beanng  sur- 

Rails  of  a  quality  of  metal  which  on  tan- 
gents will  wear  6  to  10  years,  on  curves  com- 
bined with  heavy  gradients  may  become  flange- 
worn  in  12  to  IB  months. 

Rails  require  width  of  head,  tough,  tenacious 
metal  of  fine  texture,  and  hard  as  permissible, 
for  the  girder,  to  withstand  long  the  abrasion 
of  the  wheel  flanges. 

The  Entire  Section  at  a  Girder  and  Engi- 
neering Slraclare. — Provision  for  the  mechanical 
properties  of  the*  section  is  made  in  the  design, 
while  as  a  metallurgical  product  Ihe  requisite 
physical  qualities  must  be  secured  by  the  chem- 
ical composition,  heat  treatment,  and  method  of 
manufacture,  a  series  of  difficult  problems. 

Safety  is  the  first  consideration,  and  the 
physical  qualities  must  be  confined  to  those  for 
fhe  bearing  surface,  guide,  and  girder,  which 
will  withstand  the  service  of  the  rail  in  the 
track  without  fragility  in  the  cold  weather, 
which  would  render  them   unsafe. 

The  rai!  section  as  the  girder,  distributing 
its  wiieel-loads  by  longitudinal  components  of 
stress,  most  be  made  of  a  metal  which  permits, 
by  its  efasticily,  the  necessary  flexures  of  the 
rails  to  carry  the  moving  trains.  The  unit  fibre 
strains  in  the  limber  steel  rails  were  high,  for 
those  with  elastic  limits  of  only  30,000  to  35,000 
ponnds  were  limited  to  .001  of  an  inch  extension 
per  inch,  before  acquiring  sets  in  service.  Those 
in  which  the  elastic  limits  were  from  45,000 
to  56,000  pounds  only  were  capable  of  sustaining 
the  unit  fibre  strains  of  the  bending  moments 
due  to  the  wheel  effects,  without  takmg  sets  in 
the  track. 

Unit  fibre  stresses  of  as,ooo  to  35,000  pounds 
under  high-speed  trains  are  to  be  expected  in 
the  rails,  for  they  must  sustain  the  wheel-loads 


of  the  locomotives,  the  dynamic  effects  due  to 
speed,  and  those  due  to  the  expended  tractive 
effort. 

The  maximum  unit  fibre  stresses  in  rails 
under  daily  trains  are  often  two  and  three  times 
higher  than  is  considered  permissible  for  bridge 
members.  In  rails,  a  stress  under  the  wheels 
of  either  compression  or  tension  lasts  but  a 
fraction  of  a  second  before  reversal,  while  in 
bridge  members  a  stress  may  continue  for  sev- 
eral seconds. 

The  sound  m-tal  in  the  hea\T  and  Blifl  sec- 
^ons  which  is  endnring  the  service  has  elaiitic 
limits  of  55,000  to  60,000  pounds  —  nearly  equal 
to  the  ultimate  strength  of  the  steel  used  for 
bridge  members  —  and  in  addition  has  an  elon- 
gation of  15  to  20  per  cent  in  two-inch  speci- 

The  Barrow  or  other  brands  of  early  limber 
steel  rails,  io  which  the  daatic  limits  ranged 
from  53.000  to  56,000  pounds  per  square  inch, 
proved  suflicient  for  the  bearmg  surface,  the 
guide,  and  the  girder,  for  their  limited  mechan- 
ical properties  and  wheel-loads.  The  actions  of 
the  limber  sections  as  engineering  structures  in 
the  track  are  illustrated  in  Figs.  Nos.'3  and  4, 
by  a  reproduction  of  a  portion  of  on{L,of  the 
original  diagrams  by  the  Track  Indicator,  of 
the  surface  undulations  of  10  rails.  In  Fig.  3 
the  joints  are  worn  and  low,  and  gave  shocks 
to  each  passing  wheel.  The  rails  did  not  form 
3  continuous  girder  for  the  strains  in  the  gen- 
eral depression.  The  undulations  as  measured 
were  12  feet  per  mile. 

Fig.  4  is  from  10  new  rails,  poorly  finished 
at  the  mills,  and  the  cross-lies  cut  in  the  rail 
seats.    Undulations,  S  feet  pet  mile. 

Fig,  5  is  from  10  atiflf  6-iiKh  loo-pouttd 
rails  upon  the  sanu  Toadt>ed  as  No.  4,  the  joints 
not  being  indicated;  the  undulations,  i  foot  9 
inches  to  a  feet  per  mile. 

The  stilT  5}^-inch  Bo-potmd  rails  do  not 
show  the  joints  until  after  years  of  service. 
Undulations,  2  feet  and  9  inches  per  mile. 

Figs.  6  to  II,  inclusive,  are  photomicrographs 
of  the  stracture  of  steel  rails,  each  magnified  50 


Fig.  6  is  from  a  Barrow  rail  186S,  and  nearly 
all  of  the  early  steel  rails  had  a  similar  struc- 
ture. It  is  of  fine  texture,  and  has  high  limits 
of  cubic  elasticity.  The  steel  was  0.40  in  carbon 
and  rolled  from  hammered  ingots  and  blooms 
at  a  low  temperature.  The  outpjt  was  less  than 
aoo  tons  per  day  and  sold  for  ¥120  in  gold  per 

The  steel  for  the  heavy  sections  should  he 
of  fine  texture,  sound,  homogeneous,  and  tough, 
though   more   difficult   to    secure   than    tn   light 

The  chemical  composition,  according  to  the 
weight  of  the  section,  ranges  as  follows:  Car- 
bon 0.50  to  0.65,  manganese  0.90  to  i.zo,  silicon 
o.[o  to  o.ao,  phosphorus  and  sulphnr,  each  not 
to  exceed  0.07.  In  ores  containing  O.io  in  phos. 
phoruB,  the  carbon  is  reduced  10  to  15  points. 

TTie  ingots  are  bloomed  in  trains  and  rolled 
direct  into  rails  at  some  mills,  and  in  others  the 
blooms  are  reheated  for  final  rolling. 

The  structure  for  the  finished  rails  is  gran- 
ular and  often  too  coarse  for  durable  ser^-ice  in 
the  bearing  surface  and  guide,  and  fragile  as 
the  girder. 
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Attention  is  given  to  the  rolling  and  6nish- 
ing  temperatures,  to  improve  the  structure. 

Fig.  7  shows  the  structure  of  the  first  6-inch 
iQO-pound  rails  rolled  0,60  in  carbon,  and  has 
rendered  excellent  service  under  the  heavy 
wheel-loads. 

Fig.  8  is  from  an  60-pound  rail,  0.45  carbon 


ported  joints,  has  not  been  excelled  for  long. 

efficient  service. 

The  number  of  cross-ties,  7x9  inches,  8  feet 
or  8  feet  6  inches  long,  range  from  16,  18,  to  2a 
-   33-foot    rail.    The   ballast   is   of   gravel    or 
12  inches  in  depth,  under  the 
line  tracks. 


broken  s 


Fio.  (.— Surfi 


I  lb.  I 


.  ;™ 


I  show   their  loutiao 


se,  granular,  attd 


and  O.io  in   phosphorus 
contains  occluded  gases. 

Fig.  9.  from  the  same  rail,  shows  the  struc- 
ture as  crushed  for  one  fourth  of  an  inch  in 
depth  in  the  bearing  surface. 

Fig,  10  is  from  a  100-pound  rail  of  about  the 
same  chemical  composition  as  No.  8,  and 
crushed  as  a  frog  point  after  three  months' 
service.  The  coarse  structure  has  low  limits  of 
cubic  elasticity  and  is  fragile. 

Fig.  II  is  from  an  So-pound  rail  which  is 
rendering  good  service.  The  coarse  structure 
of  Figs.  8  to  10,  inclusive,  was  due  to  the  ex- 
cessive heatkig  and  high  phosphorus. 

Rails  in  large  sections  have  and  can  be  made, 
by  proper  care  in  manufacture,  which  will  be 
durable. 

The  6-inch  100-pound  rails  of  elastic  limits 
of  60,000  pounds  per  square  inch,  laid  on  the 
■In -bound  Main'  at  Grand  Central  Station, 
New  York,  rn  i8p5,  have  carried  over  300,000,000 
tons,  with  only  a  loss  in  height  of  3/3^  of  an 
inch  in  the  baring  surface,  exceeding  the  ser- 
vice of  any  light  sections. 

Rails  at  the  mills  are  manufactured  in  two 
standards  of  length.  30  and  33  feet,  with  10  per 
cent  of  shorts.  They  are  laid  in  the  track  with 
either  alternate  or  op^site  joints,  the  former 
bein^  general  in  America  and  the  latter  on  the 
Continent.  The  joints  may  be  suspended  or 
supported,  the  former  being  common,  though  the 
latter  prove  to  be  the  more  efficient  for  long 
service,  in  making  the  rails  a  uniform,  continu- 
ous girder  under  the  passing  trains.  The 
types  of  joints  as  commercial  products  are  nu- 
merous. The  plain  angle  bar,  with  a  thin  web 
which  can  be  punched  out  of  steel  of  55,000  to 
60,000  pounds  elastic  limits,  when  in  36-  or  40- 
inch  lengths  with  6  bolts,  farming  three-lie  sup- 


The  periods  of  time  which  indicate  the  cor- 
relatiotw  between  the  sections  as  engineering 
structures  and  the  driving-wheel  loads,  show 
that  they  have  doubled  practically  on  the  stiff 
steel  sections  in  the  last  IS  years. 

The  railroad  companies  have  been  qukk  to 
take  advantage  of  such  realities,  by  replacing 
their  limber  by  8a-,  90-,  and  100-pound  stiff 
rails  as  the  only  and  most  economic  method  by 
which  earnings  could  be  saved,  from  an  average 
freight  rate  of  less  than  i  cent  per  mile. 

TABLS   NO.    2.      DDIVIHG-WIIEei.  LOADS 
TO    SECTIONS    OF  HAILS. 
Sidien  Datt  PaunJt  ptr 


y «?.'_  '. 


I  was  able  to  estimate  and  state  the  reduced 
undulations  the  stiff  rails  would  record  under 
my  Track  Indicator  before  they  were  rolled  in 
1^3.  They  denoted  higher  standards  than  had 
been  previously  attained,  and  seemed  in^robable 
to  officials. 

The  computed  results  for  the  Boston  81  Al- 
bany Railroad,  with  its  curvature  and  heavy 
gradients,  were,  that  the  condition  of  track 
would  be  indicated  between  the  15th  and  i6th 
lines  on  the  condensed  diagrams. 

T^e  company  commetKed  to  lay  their  95- 
pound  rail  in  1891,  completed  the  line  in  1897. 
and  the  average  sum  of  the  undulations  per  rail 
per  mile,  for  the  track  inspection,  was  15.4a 
lines  on  the  condensed  diagrams.  I  made  the 
rails  of  0.60  to  0.65  in  carbon,  the  phosphorus 
not  exceeding  0.06,  and  they  were  smoothly  fin- 
ished at  the  mills,  to  achieve  definite  effects. 

The  practical  results  since  the  transition  from 
the  limber  to  the  stiff  sections  show  that  it  has 
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been  imperative  to  introduce  them,  to  carry  the  enlarged  equipment  on  the  stiff  and  strong  raits. 
greater  wheel-loads  and  check  the  rapid  destruc-         The  smoother   track  on  the  stiff  rails   re- 

tton  of  the  cross-ties,  which  cost  twice  as  much  duces  the  Iraia  resistance  by  causing  the  centres 

as    the  rails.     The  railroads  have  been  enabled,  of   gravity  of  the   wheels  to   roll   forward   with 

^vithoat  any  other  attention  to  the  roadbed,  to  limited   unduiations,   and   this   in   turn   the   cen- 

double   practically  the   capacity   of  their   tracks,  tres  of  gravity  of  the  bodies  of  the  locomotives 

by    the   increase   of   60   to   100  per  cent   in   the  and   cars,   one  of   the   important   factors  in   the 

stifiFness  of  their  rails.  recent  progress  of  transportation.     This  fact  of 

The  important  purpose  in  the  construction  of  track  construction  and  maintenance  has  not  at- 

the  superstructure  of  the  track  is  to  reduce  and  tracted  academic  discussion,  but  it  does  receive 

distribute  the  wheel-loads  to  such  pressures,  as  consideration   and    work   as    the    railroad   com- 

the   cross-ties   and   roadbed  can   sustain   several  panics   look   to   the   physical   condition   of   their 

thousand  repetitions  without  decided  permanent  tracks   and   the   high   standards   of  maintenance 

change,   and   the  transition   from   the   limber  to  for  economy  and  safety  of  operations.    The  ex- 

the  stiff  rails  has  shown  that  this  is  the  quickest  penditure  for  labor  by  the  railroad  companies  of 

engineering  construction  to  load  the  foundation,  the  United   States   in    1903   was   $139,000,000   to 

for  increased  capacity.  maintain   the   surface   of  the  tracks.    This   sum 

Another  method  of  distributing  the  loads  and  represents   annually   nearly    1    per   cent   of    the 

reducing   their   intensities    to    the   ballast   is   by  total  cost  of  the  investment  and  construction  of 

close  wheel-spacing  of  the  locomotives  and  cars  the  railroads. 
—  a  feature  of  American  practice.  The  permanent  way,  composed  of  so  many 

The  cross-ties  under  the  limber  sections  were  members  safely  but  not  rigidly  connected,  does 

cut  out  in  the  rail  seats  by  the  intense  pres-  not  become  a  conservative  system  in  which  the 

sures,  while  the  ballast  was  overloaded  to  sus-  strains  incident  to  the  passing  locomotives  and 

tain  3fiOO  to  4.000  pounds  per  square  foot.     The  cars  may  be  mathematically  traced  in  their  dis- 

stiff  rails  check  the  mechanical  abrasion  of  the  tribution  in  the  rails,  cross-ties,  ballast,  and  sub- 

cross-fies,  which  can  now  be  treated,  and  by  that  grade,  as  in  bridge'  members  with  rigid  connec-  ■ 

process  add  many  years  to  their  service.  tions. 

The  stiff  and  strong  sections  have  enforced  The   International   Railway   Congress,   at   its 

replacing  the  iron  and  steel  bridges  with  those  second,    third,    fourth,    and    fifth    sessions,    had 

capable  of  carrying  as  heavy  equipment  as  the  elaborate   mathematical    papers   and   discussions 

rails.  upon  the  subject  based   upon   the  consideration 

The  enlargement  of  the  passenger  locomo-  of  static  wheel-loads,  then  assuming  what  would 

fives  — which  had  not  been  possible  on  the  lim-  take  place  under  roiling  loads. 
ber  steel  sections,  owing  to  their  weakness  as  The  conclusions  were  not  accepted  in  this 

girders  —  made  rapid  progress  on  the  stiff  rails,  country,  in  some  respects,  for  they  were  not  in 

and    in   the   Atlantic   types   now    (1905)    weigh  accordance    with    the   results    of    experience    of 

145  tons,  while  in  the  Pacific  types  161  Ions.  distributed  wheel-loads  of  American  practice. 

Equally    useful    to    the   railroads    and    com-  Prof.  A.  Flamache,  chief  engineer  of  the  Bel- 

munily,  beside  the  fast  trains,  has  been  the  pos-  gian   railways,    considered    all    of   the   previous 

BJbility  of  increasing  the  weight  of  the  passen-  papers,   and   in   the   January   Bulletin,    1904,   of 

ger,  express,  and  mail  trains  to  5C0  or  foo  tons,  the    International    Railway    Congress,    Brussels, 

and   run  them  upon   schedules  but  little  slower  presented    30   pages   of   mathematical    investiga- 

than   those  at  high   speeds   and   limited   weight,  tions,  and  concludes  that  the  problem  of  what 

the   resistance  being,  on  stiff  rails  at  55  miles,  occurs  in  the  rail  under  the  rolling  loads  cannot 

per  hour  about  11  and  10  pounds,  respectively.  be   stated  without  more  instrumental   investiga- 

Freight  locomotives  of  four,  five,  and  in  one  tions  for  analysis. 
type   six,  pairs  of  driving  wheels,  weight   from  Measurements  of  the  unit  fibre  strains  in  the 

igo  to  175  tons,  are  not  severe  on  the  tracks  of  rails  under  moving  trains  have  not  been  made 

""      *'  ,  when  distributing  their  load  and  ex-  abroad. 


Knded  tractive  effort  under  so  many  drivers.  I  ascertain  the  unit  fibre  strains  in  the  rails 

-eight  trains  of  3,ooo,  3.000,  and  4,000  tons  are  under  the  moving  locomotives  and  cars  by  means 

in  daily  operation,  compared  to  those  of  500  or  of  my  Stremroatogra]^,  an  instrument  of  preci- 

600  tons  on  the  limber  rails.  sion,  which   segregates  five  inches  in  length  of 

The  resistance  of  heavy  trains  is  less  per  ton  the   base  and    records   on    a   phosphor  bronie 

than   those   of  smaller  ■units.    Freight  cars  of  slide    the    elongation    and    compression    of   the 

tio,ooo,  80,000,  or   100,000  pounds  capacity,  with  metal  due  to  the  passing  wheel-loads, 

a  spacing  not  exceeding  18  or  xo  feet  between  The   strains   are    measured    under   a   special 

the  inside  wheels  of  the  trucks,  make  the  gen-  microscope,  and  from  the  modidus  of  elasticity 

eral    depression   of   the   track   continuous    from  of  the  steel  the  unit  fibre  stresses  in  pounds  are 

the  front  pilot  wheel  to  the  rear  wheel  of  the  ascertained-     Then  from  the   factors  expressing 

train.    The   foundation   is    loaded    more    favor-  the    mechanical    properties    of    the    section    the 

ably,  and  the  train  resistance  decreased.  bending  moments   of  the   wheel  effects   are  de- 

The  greater  capacity  of  freight  cars  has  re-  termined.  as  exhibited  in  Test  No.  257,  one  of 
duced  the  freight-train  mileage,  effecting  an  a  series  of  precisian,  on  stiff  rails,  to  trace 
economy.  In  1893  the  freight-ton  miles  in  the  the  distribution  of  the  stresses  under  the  mov- 
United  States  were  93i5^iin333,  and  the  ing  locomotives.  This  seems  to  be  for  all  the 
freight-train  miles  508,719,506.  In  1903  it  was  wheri  contacts,  as  though  distributed  from  the 
173.391,278,993  ton-miles,  and  the  freight-train  centre  of  gravity  of  the  locomotive,  in  accord- 
miles   only   536^12,433,   an   increase   of   79,633,-  ance  with  mechanics. 

167,160  ton-miles,  for  less  than  4  per  cent  more  The  test  was  repeated  for  the  same  train  30 

mileage.  December,     and     the     total     stresses    compared 

ThiM  teaches  the   correlations    between    the  within  less  than  ^  per  cent    The  average  sum 
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of  the  positive  bending  moments  for  both  was 
11.48  inch-pounds  per  pound  of  static  load  on 
SJ^-inch  80-pound  rail.  Similar  tests  upon 
6-inch  100-pound  rails,  at  slower  speeds,  have 
been  secured,  of  equal  precision.  The  wheels 
must  be  perfect,  and  the  engines  performing 
the  same  work,  for  tests  of  precision.  Engines 
with  swing  trucks  do  not  give  high  degrees  of 
exactness. 

The  tests  also  enable  comparisons  to  be  made 
between  the  types  of  locomotives  in  distributing 
their  loads  upon  the  rails. 


At  the  same  place,  date,  and  speed  as  Test 
No.  257,  a  lo-wheel  locomotive,  weight  382,900 
pounds,  drawing  (he  "Southwestern  Limited,* 
weight  910,000  ^unds,  the  positive  bending  mo- 
ment was  9.Sa  mch-pounds  per  pound  of  static 
load,  for  one  rail.  The  closer  wheel -spacing  of 
the  heavier,  larger,  and  stronger  locomotive, 
distributing  its  expended  tractive  effort  under 
six  instead  of  four  drivers,  was  easier  on  the 
foundation  or  sub-grade  than  the  eight-wheel 
type.  This  had  been  inferred  from  practice,  and 
now  confirmed  by  measurements. 


new  YORK  CEKTSAL  A  HUDSON  KIVEI  KAOJtOAJ). 

P.  H.  Dudley's  Stremmalograph  Tests,  23  Dec.  1899. 
No.  257.  Track,  No  1.  Location,  6'  curve  600  feet  west  of  mile  post  No.  10.  Rail  s!^  inch, 
80-pound.  Moment  of  inertia,  28.5  4th-power  inches.  Cross  ties.  Length,  8  feet.  Width,  O 
inches.  Thickness,  6  inches.  Wood,  Y.  P.  Weight,  155  pounds.  No.  j8  per  30  feet  raJL 
Average  weight  of  superstructure  per  yard,  4^9  pounds.  Three-tie  supported  jomts,  36-inch 
splice  bars,  stone  ballast.  Train  No.  sr,  Empire  State  Express.  Number  of  cars,  4.  Weight, 
430/Xx>  pounds.  Locomotive  No.  870.  Weight :  trucks,  44,500  pounds ;  drivers,  86J00  pounds ; 
tender,  89,000  pounds ;  total,  220,000  pounds.  Speed,  42  miles  per  hour.  Temperature,  40°  F- 
The  apparent  mean  unit  fibre-stresses  in  the  base  of  one  rail  Yf ere  as  follows  in  pounds; 


1 
S. 

Per  wbed  baM  of 

f, 

Wlieel  eSeeu 

1     ' 

ill 
pi 

1  s 

i 
1 

1 

Is 

1.5 
ill 

s  ■ 

fi    - 

1^ 

1^ 

K   .5 

Eilrs  wars  preoedias  tnidi  wb«l 

>3.4§ 

8,031 
IS 
■■•" 

1.181 

■E. 

10,904 
!y.'47 

3*,n6 

".3*9 

3*9S7 

l.oiJ 

> 



i*i.an 

Mo.,^ 

o.«« 

91.5S3 

^ 

,  '^'-0   Tcnaicn     under     rear    tCDicr     wh«i,    Vroni 

"  H  — 0   Tiniion  under  front  tender  wheel, re»i  truck. 
^           Compression  belwten    wheel!  of    rear  lender 

1.031 

10»J36 

MSJ™ 

S.3«i 

aB^gib 

8  -0   Tc«'i™*'u"'dVr'f™i'whcel  ot  fim  cat 

S           Compreuinn  between  lini  and  middle  wIimI. 

■  i»r 

!  tJr-O   Ten«iOB  under  front  wheel  of  rear  truck. .. 

13^ 

95.5" 

>b.-pt 

Compression     between    trucks    of    first    and 

dbyGoo<^le 


RAIL  SECTIONe 

Teat  So.  ^57,— Reduction  of  sum  of  positive  are  considered  more  rigid.    Baron  Von  Weber,    . 

and  negative  bending  moments  to  one  pound  of  director  of   the   state   railways  of   Saxony,    in 

static  load  for  one  rail :  1869,  pnblished   a  work  on.  the  stability  of  the 

looh-poundi  permanent  way,  from  his  tests  with  engines  of 

Engine,  mm  of  Podii™  bending  moownta..    Sii.i4»-»o  ^^^^     p^\^     of     drivers     without     trucks.     His 

"^iMd""""*.   ...  ":-■!".  ^™.-!^^  ,..6s  wheeMoads  did  not  exceed   13,000  pounds,   and 

Engine,  »um  ot  neotivc  binding  momenU.    ias,a34-oO  he  concludes,  erroneously,  that  engines  with  two 

Enaioe  «jm  of  N.  B.  M,  per  pound  of  sui.o  ^  ^  i,^^^^   pf  drivers  would  be  preferable,  and  that 

TendCT,  »n'in'of'jositiw 'binding  nioments.'.'    438,!iii.'ao  the    crOES-tie    Supports    should  be    replaced    by  a 

Tender,  nm  of  P.  B.  M.  per  po«md  of  •laiic  longitudinal     System     for    heavier    wheel-loads. 

Tender^  sum' orneaitive'bending'oio'rn'eiiti''      Cj.j?'!"  ^'^  '***'  were  valuable  in  many  respects,  though 

Tender'  sun  of  nT^.  M.  per  (^nd  of  Riiic        '  they  did  nof  lead  to  the  consideration  of  all  the 

load .....,,,....,....  1.40  elements   of  the   running   stability   between   the 

Loeom«jve,   inm   of   poH«»«   bending   mo-^^^^^^^^^  equipment  and  the  permanent  way,   for  we  are 

LMomoHve,  'mnn'oi  RB.' M."pe''p™J  <>'  '      '  ""^  carrying  driving-wheel  loads  twice  as  heavy 

Mmie    IokI — ....J.... tt.*&  as  those  in  his  investigations. 

mc'ois*'   """         neg«ti«   bending   mo-   ^gg    ^  The  running  Stability  of  the  American  rail- 

Loeomotive,  V™  of 'wh«i'  eiiecis! .'.!!  !r.!li,448lS69'oo  roads  can  be  augmented  by  g-foot  treated  cross- 

Loconotiv*,  iiun  of  N.  B,  M.  per  pound  of  ties,   screw   spikes,   and  attention  to  the  wheel- 

F;f«'^?«mDf"™L."i«"B;ndini'mom«i;.'   Mi.ijV-i.  base  of  the  engines.    ,  .,    ^  ^ 

Firat  car,  >uni  of^  P.  B.  H.  per  pound  ot  The  iron  rail  Sections  empowered  the  estab' 

»utie    Imd..... ij.s»  lishment  of  the  railroads.    The  present  develop- 

mrai'   '™  ""■!'". !?!'..?f..??r   m'.iBt.oo  ■"*"»■    efficiencjr,    capacity,    and    prosperity    has 

Fitit  dar,  nin  of  N.' B. 'M.'pei-' pcnnd'of        '  been  in  the  period  of  the  stiff  steel  rail  sections, 

ttatk    load,...,.,..... a.«  a;  engineering  structures,  and  their  correlations 

fe?"ofTe.hlif*or'ci,*^;i;'"p;.und.V   »**?*^-'"  to  equipment  and  operations  of  railroads. 

P.  H.  DuoLKY,  C.  E.,  Ph.D., 

The  Stremmatogrtph  tests  confirm  that  ft  Is  New  York  Central  &  Httdson  River  Railroad. 
1he   combined    wheel-loads_  and_  spacing    which  RaOs    and    Rail   Shooting.    Any   birds   be- 

Soduce  the  specific  deflections  in  the  rails,  and  longing    to    the    typical    genera    of    the    family 

nit  and  control  them,  more  than   ihe  flexible  Rallidte  are  popularly   called   rails,   probably   in 

supports    of    the    cross-ties.    This    fact    is    the  reference  to   their  harsh  rattling  cries,   but   the 

fundamental   principle   of  the   American   theoty  name    is    more    particularly    applied    to   certain 

and    practice    of    loading    favorably    the    sub-  species,    others    being    known    as    marsh    hens, 

grade   through  the  distribution  by  their  wheels  crakes,  etc.    The  family  is  included  in  the  order 

of  the  total   loads  of  fte  locomotives  and  cars.  Gro/te   or    Cruiformes.     The   family   is   a   large 

The   stiff  rails  increased   this  efficiency  to   such  p^e  composed  of  numerous  species  of  moderately 

an  extent  as  to  empower  doubling  the  axle  and  sized   birds   of   generalized    structure,    found   in 

total   loads  of  the  locomotives  and  cars,  in  the  most   parts    of   the   world.     The   body   is   com- 

past  IS  years,  and  at  (he  same  time  secure  and  pressed,    the    legs    strong,    the    feet    very   large 

maintain   smoother  and  better  tracks   than  was  „ith   long  toes,   which   are   lobatcly   webbed   in 

possible  on  the  lighter  and  limber  rails.  the   coots,   the   wings    and   tail   very   short,    the 

The  correlations  of  the  stiff  rail  sections  and  bill    strong    and    variously    shaped,    but    never 

the  equipment  are  demonstrated  and  established  greatly  elongated  nor  provided  with  a  sensitive 

by  practice  and  analysis  of  tests,  for  under  the  tip;    and    the    colors    are    usually    obscure    and 

wheel    contacts    in    the    general    depression    the  sober.     About    35    genera    and    180    species    of 

positive   bending   moments   are    constrained    by  RalUda   have   been    recognized,    but   authorities 

the  negative  bending  moments,  which  check  the  differ   concerning  the   retention  of  some  of  the 

deflections  under  the  wheels,  similar  to  the  re-  more  aberrant  forms  within   the  family.     Three 

strained  "beam    of    mechanies.     To    diffaifenBate  subfamilies  are  represented  in  the  North  Amer- 

between  the  functions  of  the  rail  section  and  ican  fauna :  the  FuUcina,  or  coots,  with  lobate 

the  "restrained  beam*  of  mechanics,  1  designate  marginal  webs  on  the  toes  and  a  homy  fronUl 

the  rail  section  on   flexible  supports   under  the  shield;    the    GaUinulina,    or   gallinulcs,    with   a 

rolling   toads   of   die   locomotive   a   constrained  frontal    shield,   simple   toes,   and   usually   richly 

•>*»«■  colored  plumage;   and  the  Rollins,  or   typical 

It  is  unique  in  the  use  of  material  or  beams,  rails,  in  which  the  family  characteristics  are  beat 

that  by  3  subdivision  of  the   total   load  of  the  displayed,    and   th(re    is   no    frontal   shield   nor 

locomotives  through  the  progressive  wheel  con-  any  wefabing  on  the  toes. 

tacts,  such  favorable  loading  and  distribution  are  Mosf  of  the  raits  are  marsh-loving  birds, 
made  on  the  rail^  and  iotmdation;  that  the  sec-  their  long  toes  admirably  serving  to  Support 
tjon  by  the  funcDon  of  its  mechanical  properties,  them  on  the  soft  mud.  and  their  narrow  com- 
m  combination  with  its  flexible  supports  and  the  pressed  bodies  facilitating  movement  among  the 
sub-grade,  IS  sUffened  and  strengthened  — a  stems  of  grasses  and  reeds.  Owing  to  their 
reciprocal  benefit  skulking  and  largely  nocturnal  habits  they  are 
This  has  been  so  advantageous  with  the  difficult  to  observe,  and.  except  by  gunners,  their 
American  type  of  equipment  that  with  all  of  abundance  is  not  generally  known.  They  run 
the  increase  of  axle  and  total  loads,  upon  the  well  and  to  escape  danger  trust  to  their  ability 
stiff  rails,  reconstruct  ion  of  the  roadbeds  has  to  slip  quietly  into  a  place  of  concealment.  They 
not  been  required.  The  wheel-loads  carried  are  seldom  fly.  and,  owing  to  the  shortness  of  the 
heavier  than  those  abroad,  and  with  the  higher  wings,  only  in  a  weak,  imcertain  manner,  hut 
speed  demonstraie  that  the  essential  running  nevertheless  some  of  the  species  perform  ex- 
stability  is  secured  between  the  equipment  and  tensive  migrations.  In  feeding  they  are  chie^ 
permanent  way,  as  well  as  upon  roadbeds  which  carnivorous  but  never  probe  the  mud  for  worms. 
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RAILS  AND  STRUCTURAL  SHAPES 

etc,  in  the  fashion  of  snipes,  nor  strain  it  as  a  far  more  abundant  bird.    The  sora,  also  er- 

'    do  the  ducks.    The  nest  is  usually  a  rude  bulky  roneously  caUed  ortolan,  is  the  best  known  aad 

platform  of  dried  rushes,  etc.,  slightly  elevated  during  the  migrations  the  most  plentiful  of  the 

above  the  wet  ground  and  the  numerous  eggs  are  rails   in   ail   suitable   reedy   marshes   along   the 

thickly   spotted.     The    young   are    fully   downy  shores   of   lakes   and   rivers,   and    it   breeds   in 

and  are  said  not  only  to  run  but  to  swim  weU  similar  localities  in  the  Middle  States  and  utrth- 

as  soon  as  hatched.  ward.    A  third  related  species,  the  black  rail 

Besides   the   corncrake    (,Crex  crex),   which  (.P.  iamakemis),   is  rarely   taken.    The   North 

occasionally    wanders    from    Europe    to    our  American    rails   are   all    marsh  birds,  but   the 

shores,  12  species  of  true  rails  occur  within  the  European  com  crake  prefer  the  cultivated  fields, 

boundaries  of  North  America.     They  belong  to  and  in  New  Zealand  and  other  Southern  islands 

two   genera.     The   king   rail    iRaltus    eiegatu)  many  remarkable  forms  of  field  rails  and  same 

or   fresh-water   marsh-hen   is   our   largest   spe-  curious    flightless    and    burrowing    species    are 

cies,  reaching  a  lengUi  of  18  inches  and  a  wing  found. 

expanse  of  two  feet  It  is  known  by  the  rich  Rail-shooting  in  the  autumn,  when  they,  and 
cinnamon  and  chestnut  hues  of  the  under  parts  particularly  the  Carolina  rail,  congregate  in  im- 
and  the  strong  streaking  of  the  plumage  above,  mense  numbers  in  the  river  swamps,  has  many 
This  species  is  abundant  in  die  fresb-water  followers ;  but  it  can  hardly  be  called  a  sport, 
marshes  of  the  eastern  United  States  but,  al-  being  nearly  on  a  par  with  the  annual  slaughter 
though  occasionally  seen  in  New  England,  is  of  reed  birds  which  occurs  at  the  same  time  and 
rather  southerly.  Except  for  its  habitat  and  the  places.  The  method  is  very  simple :  Each  gun- 
character  of  its  food,  which  consists  largely  of  ner  has  an  assistant  who  poles  him  about  m  a 
aquatic  insects,  leeches,  and  wild  rice  in  season,  flat-bottomed  boat  or  skiff  through  the  creeks 
the  habits  of  the  king  rail  closely  resemble  and  pass^es  which  ererywhere  intersect  tlw 
those  of  the  next  species.  In  the  salt-water  swamps.  Usually  this  is  done  at  high  tide, 
marshes  from  Connecticut  southward  along  the  owing  to  the  shallowness  of  the  creeks  at  other 
Atlantic  and  Gulf  coasts  the  king  rail  is  re-  times  and  because  the  rising  water  restricts  the 
placed  by  the  well  known  clapper  rail  or  salt'  area  on  which  the  birds  can  ruiu  Sometimes 
water  marsh-ben  {Raltiu  crtpttattj'i,  which  is  spaniels  or  other  dogs  are  employed  U>  drive 
extremely  abundant  from  New  Jersey  south-  Qie  birds,  but  this  is  unnecessary,  as  they  are 
ward  and  is  resident  in  the  southern  half  of  its  easily  seen  as  they  run  along  the  banks  of  the 
range,  but  migratory  northward.  It  inhabits  the  creeks  or  rise  in  short  labored  flight.  Enormous 
reed-covered  marshes  intersected  by  ditches  and  numbers,  often  running  into  the  hundreds,  may  [. 
creeks  which  border  so  much  of  our  coast  be  secured  by  a  skilful  shot  who  has  mastered 
within  the  beach  line,  and  its  presence  is  espe-  the  problem  of  shooting  from  an  unsteady  boat. ' 
cially  evident  during  the  breeding  season  when  During  the  gunning  season  the  sora  feeds  largely 
the  loud  clattering  cry  is  heard  incessantly  both  on  the  seeds  of  reeds  and  wild  grains,  becomes 
by  day  and  night  All  kinds  of  snails,  crusta-  very  fat,  and  is  a  truly  delicate  morsel.  The 
ceans,  and  worms  inhabiting^  such  regions  con-  other  species  are  also  sought  but  to  a  less  ex- 
stitute  its  food.  The  nest  is  a  heap  of  dried  tent.  At  times  of  unusually  high  tides  great 
reeds  and  grasses  elevated  just  above  the  water  numbers  of  clapper  rails  are  killed  along  the 
by  the  side  of  a  ditch,  and  usually  concealed  by  New  Jersey  coast  as  they  huddle  bewildered  on 
an  artful  overarching  of  reeds.  As  many  as  a  little  islands  and  masses  of  reeds  in  the  flooded 
dozen,  but  more  frequently  about  eight  e^s,  salt  meadows.  Immense  numbers  of  the  eggs 
are  laid ;  they  are  oval,  of  a  cream  or  buff  color  of  the  same  species  are  also  gathered  for  food- 
and  thickly  blotched  with  brown  and  lavender  Consult:  Baird,  Brewer,  and  Ridgway,  'North 
tints.  The  clapp«r  rail  is  slightly  inferior  to  American  Water  Birds'  (Boston,  1884),  and 
the  king  rail  in  siie  and  Is  of  a  blended  grayish  Roosevelt,  "Game  Water  Birds'  (New  York, 
color  tone,  rather  than  a  streaked  red.     Closely  18S4). 

S'1.T.S.='^f''l^oVa'"lr^!raiaTan  ^  «-^  "^  ^'"Tt.^'S'  ^"^^t 
ifd  S^^Xr't^iiWtVlLTury'r^^^^^  L^nl  ^-^-^  o*  Sriron'anrsteeTTndus^'TtK 
a^.'Uhle%h%^«ritThrt%att  ^Sti".^  manufacture  of  «ils.  Up  to  about  1855  aU 
water  as  well  as  inland  marshes,  and  is  very  "•"?  «:■=«  '^^  of  wrought  iron^  In  England 
widely  distributed  throughout  temperate  North  beginn-nK  atej-t  1767.  various  *orms  of  <^st-'«W 
America  and  southward  !t  is  a  regular  mi-  gnd  wrought-iron  rails  were  employed,  the  fc« 
grant,  in  most  of  the  Northern  sfates  and  being  a  grooved  tal  for  t^way  P"rp^. 
Canada,  remaining  from  April  to  September  which  was  subsequenUy  developed  into  the  regu- 
to  breed.  Although  generally  common,  they  lar  railway  by  *e  use  of  cast-iron  flanged  rails, 
are  best  known  by  their  nocturnal  and  diurnal  The  first  wrought-iron  rail  was  patented  m  Eng- 
cries.  In  nesting  and  other  habits  they  resemble  'and  by  Birkenshaw.  m  iSao,  and  oa  account  of 
the  clapper  rails,  but  the  eggs  are  of  course  much  >ts  peculiar  form  was  known  as  the  •fish-belly" 
smaller.  The  Carolina  or  sora  rail  or  crake  and  rail.  It  was  the  first  to  be  rolled  m  contmuoM 
the  yellow  rail  belong  to  the  genus  Porgana,  lengths  embracing  several  spans,  and  was  laid 
which  differs  from  Ratltu  in  having  the  bill  in  cast-iron  chairs  spiked  to  stone  blocks  set  at 
short  and  stout  instead  of  long  and  slender,  intervals  of  3  feet.  It  weighed  about  33  pounds 
The  former  (P.  Carolina)  is  eight  or  nine  inches  per  linear  yard.  Its  manufacture  by  the  n^ing 
long,  brownish  above  and  unspotted  below,  the  process,  however,  was  quite  difficult,  and  it  was 
latter  (P.  noveboracentii)  is  only  about  six  superseded  by  the  •flat-foot*  rail  which  corn- 
inches  long,  with  much  yellow  above  and  the  bined  a  solid  head  with  a  flanged  base  and  was 
breast  spotted.  Both  appear  to  range  widely  laid  by  being  fastened  to  timber  sleepers  or  tie» 
in  North  America,  but  the  former  is  everywhere  by  spikes  driven  through  the  holes  in  the  flange. 
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The  flat-foot  rail  was  followed  by  the  bridge-  semer  process  of  conversion  is  generally  em- 
rail,  the  double-headed  rail,  and  the  bull-beaded  ployed  on  account  of  its  rapidity  as  compared 
rail.  The  last  named,  although  involving  a  great  with  the  open-hearth  process,  taken  in  connec- 
waste  of  metal,  owing  to  the  excessive  thick-  tion  with  its  capability  to  produce  a  grade  of 
ness  of  the  web,  is  used  exclusively  in  Eng-  metal  of  a  quality  sulhciently  high  to  satisfy  the 
land,  while  in  the  United  States  and  almost  all  general  specifications  for  rails.  In  the  manu- 
foreign  countries,  the  rail  of  the  flanged  T-sec-  facture  of  steel  rails,  the  work  of  smelting  the 
tion  is  universally  employed.  It  was  invented  by  ^^  ^^ 
Col.  R.  L.  Stevens,  in  1830,  but  the  form  in  use  fB  r^ 
in  America  is  a  modiiicatioci  suggested  by  the  nlMlnth  ^= 
special  committee  appointed  by  the  American 
Society  of  Civil  Engineers,  in  1893;  while  the 
fonn  used  in  Europe  is  that  invented  by  Sand- 

Fio.  }.— Flat-foot  taU. 

it^  in  the  blast  furnaces  is  continued  day  and 
nifibt,  year  in  and  year  out,  without  intennis- 
sion,  but  the  converters  and  the  rolling  mills 
are  generally  shut  down  from  1.30  p.m.,  Satur- 
days, to  5  P.M.,  Sundays.  During  the  intervening 
times,  the  product  of  the  blast  furnaces  instead 
of  being  poured  into  the  mixers  (by  which  the 
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FiQ.  t,~-Train«rir  rail. 

bei%.  It  is  usually  made  in  lengths  of  30  feet, 
but  rails  as  long  as  60  feet  are  used  to  some 
extent  In  weight,  it  varies  from  25  to  100 
pounds  per  linear  yard,  according  to  the  amount 
of   traffic,  the  speed   of  transportation,   and  the 


the  discovery  of  the  method  of  manufacturing 
Bessemer  (q.v.)  steel,  rails  of  that  material 
were  experimentally  rolled  in  the  United  States 
and  soon  began  to  supplant  those  of  wrought 
iron.  At  the  present  time  all  rails  are  made  of 
steel,  and  they  have,  probably,  contributed  more 
towards  the  rapid  development  of  this  country 


casts  obtained  from  the  different  blast  fur- 
naces at  varying  temperatures  and  qualities,  are 
reduced  to  a  common  temperature  and  quality), 
are  run  into  the  pig  casting  machine  whid) 
consists  of  a  series  of  parallel  endless  chains 
of  molds  arranged  to  pass  in  front  of  the  pour- 
ing mouth  of  the  ladle.    The  molds  receive  the 


A^ 


metal  at  the  lower  end  of  the  chain,  and  de- 
liver the  casts  at  the  upper  end  of  the  chain, 
where  they  are  loaded  upon  railway  cars  for 
sbipraent 

In  the  regular  work,  as  soon  as  the  ingot 
cast  from  the  metal  purified  in  the  converters,  is 
set,  the  mold  is  drawn  from  it  by  a  hydraulic 
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Fia.  J.— Ftoh-bcllr  rail.     (■)  SaCion.     (b)  Side  view. 

than  any  other  single  product  of  the  steel  in- 
dustry. The  raw  materials  consist  of  iron-ore, 
coke,  and  limestone,  mixed  in  proportions  a3 
follows  —  ore  2  pounds,  coke  I  potmd,  and  lime- 
stone J}i  pound.  Two  fundamental  processes 
of  manufacture  are  employed  — the  reduction 
of  the  ore  in  the  blast  furnaces  and  the  con- 
version of  the  molten  meta!  into  steel  in  the 
converters,  followed  by  the  operations  of  the 
rolling  mill.     (See  Iron  and  Steei.)     The  Bes- 
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Fio,  6.— Bull-headed  raiL 

Stripper,  and  it  is  raised  by  an  overhead  electric 
crane  and  then  lowered  into  the  soaking  pit, 
where  it  is  brought  to  the  proper  temperature 
(white  heat)  for  rolling.  It  is  then  taken  to 
the  blooming  mill  and  passed  through  the  blooms 
(rollers)  seven  times  and  reduced  to  a  section 
varying  in  size  according  to  the  size  of  the  de- 
sired rail.  The  section  of  the  ordinary  rail 
used  on  the  railroads  is  9%  inches  square,  and 
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ttie  ingot  when  rolled  to  that  section  attains 
■  length  of  about  15  feet.  It  is  then  sheared 
into  two  or  three  lengths,  as  the  case  may  be. 
These  pieces  called  blooms  after  being  healed 
L.  ..si:....j  '"    ^^^    bloom     furnaces 

.  are    carried    to    the    rail 
'  mill,    which    consists    of 
thice   sets    of    rollers  — 
the    roughing    rolls,    the 
,  intermediate    rolls,    and 
the       finishing       rolls, 
through  which  the  bloom 
I  is     passed      successively. 
■   Through   the   first   set   it 

-•S' -H  is  passed   five  times  and 

-  Flanaed  T  kc-  reduced       approximately 
■il  — Bo  ItH.   per  to  the  section  of  the  de- 
'ard  sired    raj]_    ii    is    (den, 
,,^^^  "*"'  without  being  re-heated, 

passed  five  times 
through  the  intermediate  rolls  and  reduced  more 
closely  to  the  desired  shape.  If  the  rail  is  of 
the  lighter  variety,  weighing  from  So  to  70 
pounds  per  linear  yard,  it  is  then  passed  through 
the  last  set  of  rolls  and  finished  on  a  sii^le 
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In  the  manufacture  of  'structural  shapes- 
(a  term  which  includes  a  great  variety  of  arigl^ 
irons,  T-iron^,  I-beams,  Z-bars,  eye-bars,  chan- 
nel-irons, and  built-up  posts,  beams,  and  gird- 
ers), used  in  the  construction  of  modem 
buildings  and  bridges,  the  shapes  are  rolled  from 
basic  open-hearth  steel  of  three  grades  —  the 
rivet  Steel  with  an  ultimate  strength  ranging 
from  48,000  to  58,000  pounds;  the  soft  steel 
from  52,000  to  62,000  pounds ;  and  the  medium 
steel  from  6o,(X)0  to  70,000  pounds.  The  elastic 
limit  generally  required  is  not  less  than  one 
half  of  the  ultimate  strength,  and  the  test  pieces 
are  required  to  be  capable  of  being  bent  over 
through  an  angle  of  tSo  degrees,  without  frac- 
ture. The  raw  materials  consisting  of  ore  and 
pig-iron,  are  melted  down  in  the  cupolas  and 
are  then  run  into  the  open-hearth  tilting  fur- 
nace, where  an  equal  amoimt  of  cold  scrap,  in 
the  form  of  steel  junk,  crop-ends,  punchings, 
etc.,  from  the  construction  shops,  is  added.  The 
contents  of  this  furnace,  sometimes  amounting 
to  75  tons,  are  poured  into  a  hydraulic  ladle 
crane,  which  is  then  swung  over  the  casting  pit, 
and   the  molten  metal  poured   into   the  ingot 
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heat,  with  satisfactory  results.  But,  if  the  rail 
is  of  the  heavier  class,  ranging  in  weight  from 
80  to  100  pounds  per  linear  yard,  its  tendency  to 
retain  heat  longer,  and  therefore  be  passed 
through  the  finishing  rolls  at  a  temperature  too 
high  to  give  go.od  results,  is  overcome  by  allow- 
ing it  to  remain  upon  a  cooling  table  for  an 
interval  of  lime  ranging  from  45  to  90  seconds, 
and  it  is  then  passed  through  the  finishing  rolls 
at  a  lower  temperature,  thus  giving  a  rail  of 
«  much  belter  quality  of  metal,  especially  in  the 
head  of  the  rail.  The  rail  is  now  sawed  into 
the  desired  lengths,  usually  of  30  feet,  and  then 
passed  through  the  cambering  rolls,  where  it 
receives  sufficient  camber  to  prevent  warping 
when  it  is  being  cooled.  After  being  cooled  off 
on  the  hot  beds  it  is  straightened,  chipped,  and, 
filed,  and  is  then  ready  for  shipment  as  a  fin- 
ished product. 


molds  in  the  usual  way  through  the  bottom  of 
the  ladle.  The  ingots  when  set,  arc  re-heated 
in  the  soaking  pit,  and  then  passed  through  the 
blooming  mill  and  reduced  to  blooms  and  bil- 
lets of  any  required  size.  They  are  then  rolled 
to  the  desired  shapes,  sawed  into  the  required 
lengths,  and  then  cooled  on  the  hot  beds.  From 
the  hot  beds  they  are  passed  through  the  straight- 
ening rolls,  and  after  being  cut  into  exact 
lengths,  as  twiuired,  they  are  ready  for  the  coft- 

In  the  production  of  finished  bridge  mem- 
bers, the  shapes  are  carefully  laid  out  by  wooden 
templates,  in  which  the  precise  positions  of 
rivets,  angles,  gussets,  etc,  are  marked.  The 
operation  of  building  up  requires  great  care 
and  accuracy.  The  shapes  are  sawed  or  sheared 
to  exact  length,  and  the  sides  and  ends  faced 
and  planed  down  as  required  by  the  drawings. 
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The  small  holes  for  bolts  and  rivets  are  punched  with  operation  and  tlie  others  to  questions  con 

b;^  lighter   forms  of  machinery   ilriven  by  elec-  cernjng   traffic.    The   term   "operation*    includes 

trie  power;  on  the  other  hand,  all  pin-holes  ate  the  supervision  of  the  movement  of  trains,  the 

first  punched  and  then  bored  to  exact  diameter,  maintenance  of  the  superstructure,  buildings  and 

lo  assembling,  the  rivet  holes  are  properly  reg-  rolling  stock  and'  the  exercise  of  discipline.   The 

istered,  being  reamed  if  necessary,  and  the  sep-  term  'traffic'  refers  to  business  cwicerning  rates 

irate  pans  b9l[ed  together,  and  finally  riveted  and  regulations  affecting  passengers,  freight  or 

-jp  by  hydraulic,  or  pneumatic  riveters.     (See  other  articles  transported.    Of  the  organizations 

Metal-workinc  Machineky.)  devoted  to  "operation"  the  most  important  and 

In  the  manufacture  of  eye-bars,  used  in  influential  is  The  American  Railway  Associa- 
bridge  construction,  the  tensile  strength  is  lira-  tion,  which  had  in  1903  as  its  members  218 
ited  to  not  more  than  10,000  pounds  below  tlie  railway  companies,  operating  212,849  miles  of 
test  specimen  of  the  grade  of  steel  from  which  railway, —  about  95  per  cent  of  the  entire  rail- 
they  are  rolled.  The  eye-bar  heads  are  formed  way  mileage  of  the  United  States,  Canada  and 
by  upsetting  machines  operated  by  hydraulic  Mexico,  The  history  of  The  American  Railway 
power,  in  which  the  heated  end  of  the  eye-bar  is  Association  has  been  one  of  gradual  develop- 
pressed  to  the  desired  circular  form  by  the  ment.  Dating  as  far  back  at  least  as  1872,  joint 
three-fold  die  of  a  hydraulic  press,  in  a  single  meetings  of  operating  railway  officials  of  su- 
operalion.  The  head  is  then  forged  and  punched  perior  grades  were  held  semi-annually,  with 
at  one  heat,  and  tlien  finished  bored.  Eye-bars  more  or  less  regularity,  having  for  their  object 
are  tested  in  a  hydraulic  testing  machine  capa-  the  mutual  arrangement  of  the  schedules  of 
ble  of  exerting  a  maximum  pull  of  700  tons,  through  passenger  trains  between  the  east  and 
When  an  order  of  eye-bars  is  completed,  one  of  the  west  and  intermediate  connections.  Aside 
the  bars  is  pulled  asunder  in  the  machine.  In  from  such  business,  the  first  important  co- 
general,  they  are  reijuired  to  show  not  less  than  operative  work  of  this  body,  then  called  "The 
10  per  cent  elongation  in  the  body  of  the  bar.  General  Time  Convention,"  was  the  approval  of 
and  they  must  break  in  the  body  and  not  in  the  a  detailed  system  of  Standard  Time  proposed 
eye.  W.  Mohey,  Jr.,  '»  April  1883,  and  its  practical  adoption  in  the 
Consulting  Engineer,  i'ew  York.  United   States   and   Canada  on    18   Nov.    1883. 

_  .„             „    ,              I-      ,.  ,             ■           1.  Previous  to  that  date  every  railway  ran  its  trains 

Rail'ton,     Herb^     ^?,^''*''„  ^^*S'     **■  by  the  local  time  of  the  city  in  which  its  hcad- 

Pleasmgton,  Uncaahire.  31  Nov.  1857.     He  was  quarters  were   located,  or  some  other  arbitrary 

educated  at  Mechlin,  Belgium,  and  Ainplcforth  standard.    There  were  over  50  standards  in  ust 

College,   Yorkshire,  and   is   very  popular  as  an  differing  from   each   other   by   odd   numbers   of 

illustrator,   among   works    which   he   has   lUus-  ^jinutes.     On   the   date   named   these   were   re- 

trated  being  the  jubilee  Edition  of  Pickwick>  g^,^,^   ^^^^   f^^^   standards  based   upon   Grren- 

(1887) ;   'Westminster  Abbey'    (1889).  ^j^h  meridian  time,  with  differences  of  an  even 

Railway  Associations.  In  the  early  days  hour  between  them.  Cities  and  towns  througb- 
of  railways  their  operation  was  but  little  out  the  country  generally  conformed  their  time 
more  difficult  to  regulate  than  the  service  of  the  to  the  new  standards.  Prior  to  1883,  the  hand, 
ordinary  highway.  The  trains,  few  in  number,  lamp,  whistle,  color  and  bell  cord  signals  in  use 
were  form«l  of  connected  stage  coaches,  or  upon  the  railway  trains  varied  greatly.  In  some 
wagons,  and  were  drawn  sometimes  by  horses,  instances  a  morion  of  the  hand  or  flag  or  the 
sometimes  by  light  locomotives.  As  traffic  in-  sound  of  the  whistle  would  convey  exactly  oppo- 
creased,  trains  multiplied,  vehicles  were  enlarged,  «ite_  meanings  to  employees  of  different  roads 
and  the  powerful  engine  of  the  present  date,  which  used  the  same  terminal  stations  for  their 
capable  of  hauling  a  train  of  a  hundred  modem  trains,  Bel!  cord  and  other  signals  were  sim- 
fteight  cars,  was  eventually  evolved.  This  great  ilarly  at  variance.  A  code  of  uniform  train  sig- 
physical  change  has  required  a  coincident  devel-  nals  was  adopted  by  the  convention,  takii^  effect 
opment  in  rules  and  regulations,  in  order  that  16  Nov,  1884.  A  similar  organization  of  the 
the  immense  traffic  of  modem  times,  with  its  operating  officials  of  the  railways  between  New 
complicated  movements  over  an  interlaced  Vork  city  and  points  in  the  South,  called  the, 
system  of  roads,  may  be  operated  safely  and  effi-  'Southern  Railway  Time  Convention,'  was 
ciently.  In  this  development  each  railway  com-  formed  on  24  Oct.  1877.  This  body  accepted 
pany  formerly  moved  independently.  The  know-  and  approved  the  action  of  the  General  Time 
ledge  acquired  by  the  officials  of  one  company  as  Convention  with  respect  to  standard  time  and 
the  result  of  experiment  and  experience  was  uniform  train  signals,  and  co-cqieraled  in  their 
unknown  to  the  others,  rarely  communicated  and  adoption;  On  14  April  1886,  these  two  bodies 
sometimes  jealously  guarded.  The  problems  pre-  were  consolidated  and  a  national  organizalion 
sented  eventually  became  so  many  and  so  in-  formed,  called  "The  General  Time  Convention," 
tricate  as  to  render  the  ejichange  of  ideas  and  The  name  was  changed  to  "The  American  Rail- 
experience  advantageous,  if  not  imperative,  way  Association"  in  April  1891. 
This  exchange  has  been  mainly  accomplished  by  The  object  of  the  American  Railway  Asso- 
means  of  railway  associations.  In  no  other  line  ciation  is  the  discussion  and  recommendation  of 
of  business  and  in  no  other  country  has  this  co-  methods  for  the  management  and  operation  of 
operative  work  been  developed  so  completely  American  railways.  Its  action  is  recommenda- 
and  so  scientifically  as  among  the  railways  of  tory,  and  not  binding  upon  any  member.  Any 
North  America.  It  has  been  of  incalculable  common  carrier  operating  an  American  steam 
value  to  the  railway  companies  and  to  the  trav-  railway  is  eligible  to  membership,  subject  to  the 
eling  public.  approval    of    the    executive    committee.    While 

There  are  more  than  20  railway  associations,  any  oBtcial  of  a  member  may  be  admitted  to  its 

national   in  their  character,  in   North  America ;  sessions  or  serve  on  committees,  the  ranking  oHi- 

mosi  of  them  are  devoted  to  subjects  connected  cial,  who  may  be  the  president,  vice-pfesidoit, 
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general  manaKcr,  etc.,  casts  the  vote  of  the  com-  subjects  have  been  at  various  times  considered 
pany  or  designates  who  shall  cast  it  Meetings  by  special  committees:  the  34  o'clock  system; 
are  held  semi-anniully,  in  April  and  October,  the  transmission  of  accurate  time;  unifonn  car 
The  work  of  the  association  is  mainly  accom-  mileage  reports;  general  regulations  for  eni- 
plished  through  committees,  and  it  is  one  of  ployees;  standard  wheel  and  track  gauges;  the 
their  functions  10  decide  questions  which  arise  Jietric  system;  railway  statistics;  standard  box 
in  practice  under  the  code  of  rules  and  to  pro-  cars,  and  uniform  cipher  code,  Unifonn  rules 
pose  new  rules  to  meet  the  great  advances  that  for  the  government  of  local  car  service  (demur- 
are  being  made  year  by  year  in  the  methods  of  rage)  associations  were  approved  April  i8q8, 
operatioa  Its  technical  standing  committees  are  and  various  recommendations  of  the  Master  Car 
those  on  the  subjects  of  train  rules,  car  service  Builders'  Association  have  been  submitted  toand 
and  safety  appliances.  They  examine  into  and  Mproved  oy  The  American  Railway  Association. 
report  upon  questions  affecting  the  Standard  The  association  is  a  member  of  the  International 
Code  of  Train  Rules,  the  movement  of,  distri-  Railway  Congress,  and  sent  delegates  to  its  scs- 
bution  and  accounting  for  cars,  and  the  essential  sions  in  London  in  1895  and  Paris  in  igoa  It 
requisites  of  devices  for  safety  appliances.  For-  appointed  an  'American  Section*  to  take  charge 
merly  each  road  had  its  own  code  of  train  rules,  of  the  arrangement  for  the  seventh  session  of 
An  employee,  expert  in  the  service  of  one  road,  the  Congress,  to  be  held  at  Washington,  D,  C, 
found   his    knowledge    useless    on   entering   the  in  May  1905. 

service  of  another  because  the  practice  under  the  The  Master  Car  Builders'  Associtxiion  is  one 
rules  of  the  two  was  diametrically  opposite,  of  the  oldest  of  these  railway  organizations.  It 
From  tbe  badly  constructed  and  often  discord-  was  organized  in  1867,  and  had  S3J  members  in 
ant  rules  that  preceded  it,  a  scientifically  ar-  1903-  lis  objects  are  the  advancement  of  know- 
ranged  Standard  Code  of  Train  Rules  was  fonn-  ledge  concerning  the  construction,  repair  and 
ulated,  which  each  road  could  adopt  and  which  service  of  railroad  cars,  to  bring  about  unifomi- 
moBt  have  adopted.  This  code  has  a  glossary  ity  and  interchangeability  in  their  parts,  and  to 
of  technical  terms  and  is  divided  into  single-  adjust  the  mutual  interests  growing  out  of  their 
track  rules  for  the  movement  of  trains  with  or  interchange  and  repair.  Its  action  is  recora- 
without  the  use  of  the  telegraph;  for  move-  mendatory,  %nd  not  binding  upon  any  of  its 
ments  by  telegraphic  train  orders,  with  forms  members.  A  superintendent  of  the  car  depart- 
cf  orders;  double-track  rules;  block  signals  ment,  master  car  builder,  mechanical  engineer, 
and  interlocking  rules;  for  movements  with  the  foreman  of  railroad  car  shop,  joint  car  inspec- 
current  of  traffic  on  double  track  by  means  of  tor  or  a  representative  of  a  car  manufacturing 
block  signals ;  and  for  movements  against  the  company  or  other  company  owning  over  1,000 
current  of  traffic.  In  carrying  merchandise  from  cars,  may  become  active  members.  Persons  ac- 
one  part  of  the  country  to  another  the  inter-  credited  by  a  railway  company,  and  who  have 
change  use  of  the  1,700,000  freight  cars  be-  a  practical  knowledge  of  car  construction,  may 
longing  to  the  railway  companies  reaches  become  representative  members.  Such  mem- 
enormous  proportions.  For  many  years  the  bers,  in  addition  to  the  vote  of  an  active  mem- 
owner  of  the  car  was  paid  by  the  company  ber,  have  one  additional  vote  for  each  i,oco 
using  it  at  a  rate  based  upon  the  miles  it  moved,  cars  owned  by  the  company  represented,  upon 
Of  recent  times  this  was  six  tenths  of  a  cent  a  all  questions  pertaining  to  the  adoption  of  stan- 
milc,  the  account  of  the  movement  being  kept  by  dards,  etc  The  membership  includes  many  per- 
the  company  which  paid  for  it.  Complaints  sons  who  are  also  members  of  the  Master  Me- 
were  frequent  of  long  detentions  of  cars  with-  chanics'  Association,  and  it  is  customary  to  hold 
out  compensation  to  their  owners,  causing  de-  the  annual  meetings  of  the  two  associations  at 
lays  affecting  the  transport  of  merchandise,  the  same  place,  one  following  the  other.  In  the 
Many  attempts  were  made  to  bring  about  a  interchange  of  cars  between  railroad  corn- 
change,  but  nothing  practical  was  accomplished  panies,  questions  of  responsibility  for  repairs 
until  The  American  Railway  Association  adopted  caused  by  accidents  or  by  ordinary  wear  and 
a  Code  of  Per  Diem  Rules  in  April  1902,  and  tear  arc  continually  arising.  In  order  to  facili- 
obtained  the  assents  of  the  majority  of  the  rail-  tate  the  settlement  of  such  questions  the  Master 
ways  to  a  "Per  Diem  Agreement,'  taking  effect  Car  Builders'  Association  has  provided  a  code 
on  I  July  1902.  This  provided  for  the  payment  of  rules  governing  the  conditkin  of  and  repairs 
of  20  cents  a  day  for  the  interchange  use  of  to  freight  cars.  Each  company  is  required  lo 
freight  cars,  with  a  -penalty  rate  of  an  additional  give  the  same  care  to  the  cars  of  other  compa- 
80  cents  per  day  for  the  detention  of  a  car  over  nies  in  its  possession,  technically  called  'foreign 
30  days  upon  one  road.  Provision  was  made  cars,"  as  to  its  own  cars.  Cars  offered  in  ex- 
for  (he  arbitration  of  differences  arising  under  change  service  must  be  accepted,  unless  found 
the  rules  and  for  their  interpretation.  A  code  to  be  defective  as  specified  in  detail  in  the  rules. 
of  car  service  rules  governs  ordinary  practices  The  rules  include  instructions  as  to  methods  of 
connected  with  this  interchange  service,  not  re-  making  repairs  and  billing  the  expense  to  the 
lati'd  to  the  compensation  paid  as  above  referred  owners,  with  schedules  of  charges  for  labor  and 
to.  The  essential  requisites  for  train  heating,  materials.  For  the  settlement  of  all  disputes 
train  lighting,  automatic  couplers,  power  brakes,  arising  under  tbe  rules  an  arbitration  commit- 
tor the  installation  of  block  and  interlocking  tee  is  provided.  This  association  brought  about 
signal  apparatus,  etc.,  have  been  prescribed.  The  the  selection  of  the  type  of  automatic  coupler, 
educational  and  physical  qualifications  for  em-  now  in  use  upon  the  railway  cars  in  North 
ployees  have  been  carefully  considered.  The  As-  America.  It  has  also  adopted  standards,  both 
sociation  prescribed  the  standard  height  of  draw  for  the  construction  and  use  of  cars,  which  have 
bars  for  freight  cars,  under  the  act  of  Con-  proved  of  great  value.  These  standards,  23  in 
gress  approved  2  March   190a.    The  following  number,  are  fully  illustrated  and  publighnl  with 
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ea^  volume  of  its  proceediiiga,  together  with  la  cars.     Aside  from  general  transportstion  topic^ 

additional  charts  containitiK  diagrams  of  recom-  it  considers  such  subjects  as  the  responsibility 

mended  practices.  for  the  transfer  of  freight    interchanged ;   the 

Tke  American   Raihvay  MasUr  Mechanie^  handling  bf  high  class  freight  trains;  the  limits 

Association  was  founded  in  186S,  is  incorporated,  of  class  and  size  of  freight  cars ;  the  interchange 

and  had  755  members  in  1903.    Its  objects  are  the  and    distribntion    of    equipment ;    tonnage ;    the 

advancement  of  knowledge  concerning  the  prin'  loading  of  freight  cars  to  their  full  capacity,  etc, 

ciples  of  confitmction,  repair  and  service  of  the  As  the  object  of  this  association  and  that  of  the 

roiling  stock  of  the  railways.    It  considers  quet-  Car  Accountants'  Association  somewhat  overlap, 

tiona  afFecting  euch  joint  action  as  may  be  re-  and  many  officials  are  members  of  both  bodies, 

qnired    to    give    the    greatest    efficiency   to   the  a   consolidation  into  one   of  enlarged  scope,  to 

equipment  of  railways.     Thoae  eligible  to  mem-  include  the  objects  of  both,  is  probable. 
bership  must  have  positions  above  the  rank  of  J  he  Association  of  Railway  Tcltgraph  Su^ 

general   foreman,   having  charge  of- the  design,  perintendenls   was   organized   in    1882,   has    112 

construction  or  repair  of  railway  rolling  stock;  members,  and  meets  annually.     Its  object  is  the 

general   foremen,  if  their  names  are  presented  improvement  of  the  telegraph  service.    Its  mem- 

by  their  superior  officers,  and  two  representatives  bership  consists  of  persons  who  are  connected 

from  each   locomotive  and   car  buildii^  works,  with    the    telegraph,    telephone,    electric    light. 

Persons  having  knowledge  of  science  or  prac-  electric  power  or  electric  signal  department  of 

tjcal  experience  in  matters  pertaining  to  the  con-  any  railroad  company.     It  has  committees  on 

struction  of  rolling  stock,  may  become  associate  the  following  subjects:  telegraph  cipher  code; 

members.    The  subjects  assigned  to  committees  typewriter  in  railway  telegraph  service;  and  on 

for  1903-4  were  as  follows:     Ton  mile  statis-  composite    circuits.      The    duties    of    telegraph 

tics;   coal    consumption    in    locomotives;    loco-  superintendents  cover  the  maintenance   of  the 

motive  front  ends ;  locomotive  driving  and  trudk  telegraph  lines,  as  well  as  the  supervision  of  the 

axles  and  locomotive  forgings ;  boiler  designs ;  operators  in  the  service. 

revision  of  standards,  such  as  shrinkage  allow-  The  Train  Dispatcher^  Association  of  Amer- 

ances.  specifications  and  tests  for  boiler  tubes;  '"«  has  for  its  object  the  consideration  of  the 

air  brakes  and  signal  instruction;  piston  valves;  best  method  of  moving  trains  by  telegraph,  the 

electrical  equipment  of  shops  and  power  houses;  establishment  of  a  bureau  of  information,  and 

automatic  stokers;  locomotive  frames;  cost  of  'he   advancement   of  tram   dispatchers   m   effi- 

locomotive  repair  shop;  and  safely  appliances  ciency  m  the  performance  of  their  duties.     It 

for  locomotive  front  ends.     The  proceedings  of  ^^s  organised  m  1888,  is  incorporated,  has  868 

the  association  contain  a  technical    illustrated  members,  and  meets  annually.    The  movement  of 

history  of  the  development  of  locomotives,  shop  trainsby  telegraphic  orders,  as  commonly  prac- 

engines   and   machinery,    from   the   date   of   its  "^.ed  in  North  America,  is  unknown  m  Eui-ope. 

organiiation.     The  association   has  established  P?  details  of  such  movements  are  directed  by 

four   scholarships  at  the  Stevens  Institute  of  designated  telegraph  operators,  called  train  dis- 

Technology  patchers,   under   the   direction   of   a   chief   tram 

The  InUrnalioaal  Association  of  Car  Ac-  dispatcher,  attached  to  the  staff  of  the  superin- 
conntanU  and  Car  Service  Officers  was  organ-  tendent,  by  whose  authority  the  orders  are  given. 
ized  in  1876,  has  180  members  and  meets  an-  ,  Assocxattons  of  Surgeons.— li  is  customary 
nually.  Its  object  is  the  improvement  of  and  I?'  "ilway  companies  to  retain  in  their  service 
the  establishment  of  uniform  practice  in  methods  t^e  services  of  experienced  surgeoi«located  at 
of  car  accounting  and  car  service.  The  com-  points  on  their  lines,  who  are  expected  to  be 
pilaiion  of  the  statistics  of  operation  of  each  ""mediately  available  m  case  of  accident  to  em- 
road  requires  that  the  movement  of  cars,  both  P'oJ"^  or  passengers^  some  one  of  them  being 
loaded  imd  empty,  shall  be  accurately  recorded.  ?!'=".^"'8?"'*^  =?  9"''  Surgeon.  In  addition 
The  interchange  uie  of  the  J,70Cfl00  freight  cars  «>  *>;'«  duty  hygienic  questions  are  submitted 
in  service  between  the  railway  companies  in-  ^°  *"«"/  *"«  "«""  K";ces  are  sometimes  em- 
volves  an  immense  amount  of  detail  work  in  ploj^  «  t^e  examination  of  men  seeking  to 
keeping  and  settling  the  accounts.  Since  the  ^^^^.  «'! way  service  for  color  blindness  or  other 
value  of  a  freight  car  as  a  vehicle  of  transporta-  physical  disabilities.  They  have  two  organira- 
lion  based  upon  its  average  earnings  is  between  "on*,  t™  International  Association  of  Railway 
52  and  $3  a  day,  the  importance  of  the  figures  Surgeons,  with  670  mernbers,  formed  m  188^ 
involved  in  this  accounting  is  self-evident  This  »"d  the  Amencan  Academy  of  Railway  Sur- 
brinch  of  the  service  is  oart  of  the  operating  and  Begins,  with  141  members,  formed  in  1894,  and 
not  of  the  general  accounting  department.  An  'heir  consolidation  is  probable.  Their  objects 
official  publication  called  the  'Railway  Equip-  are  the  development  and  improvement  of  rail- 
n.ent  Register,*  conUins  lists  of  the  cars  of  the  way  surgery,  especially  by  the  study  and  investi- 
several  companies,  giving  in  detail  their  num-  gation  of  clinical,  medico-legal  and  sanitary  sub- 
bers,  dimensions,  capacity  and  l(ind,  such  as  box,  jects  relating  thereto. 

flat,  coal,  etc.,  and  other  information  essential  National  Association  of  Car  Service  Man- 
to  operating  officials  in  regulating  car  move-  agers^-¥or  the  purpose  of  supervising  the 
ments  and  in  car  accounting  under  the  rules  of  movements  of  freight  cars  especially  at  terminal 
the  association.  and  junction  points,  so  as  to  prevent  their  undue 
The  Railway  Transportation  Association  has  detention  in  loading  or  unloading,  Car  Service 
for  its  object  the  development  and  solution  of  Associations,  composed  of  the  railway  compa- 
problems  affecting  transportation  in  the  mutual  nies  centring  or  connecting  at  such  points  have 
interest  of  railway  companies.  It  was  organized  in  been  organized  under  rules  approved  by  the 
185%  meets  semi-annually  and  has  58  members,  American  Railway  Association.  Each  local  or- 
rcDresenting  the  owners  of  over  1,000,000  freight  ganization  is  in  charge  of  an  official  called  the 
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car  service  manager.  Thirty-nine  of  these  offi-  The  Anttrican  Astociatiom  of  Gtntrat  Pat- 
cials  organised  a.  naiional  association  in  1S90  ior  tenger  and  Ticket  Age»U,  organised  13  March 
the  purpose  of  obtaining  a  general  exchange  of  i8s5,  "  the  oldest  railway  organiialioa  in  Araer- 
views  as  to  the  best  methods  of  conducting  the  ica.  The  ranking  officer  of  the  passenger  de- 
business  and  to  secure  harmony  of  action.  partment  of  each  railway  corporation  and  trana- 

Tlie  Railway  Signal  Associalion  was  organ-  portation  line  is  eligible  to  me^bfTiabip.     It  had 

ized  in  189?,  has  355  members,  and  holds  five  174  members  in  J904  and  meets  annually  to  dis- 

sessions  per  year.    Its  object  is  the  advancement  cuss  matters  of  general  interest  to  the  passen- 

of  knowledge  concerning  the  design,  construe-  ger   department     Through   this   association   the 

tion,  maintenance  and  operation  of  railway  sig-  American  system  of  interline  coupon  tickets  was 

Haling   appliances,    by   discussion,   investigation,  introduced,  by  which  passengers  are  able  to  pnr- 

and  reports  of  experience,  for  the  purpose  of  sys-  chase   tickets   from   each   principal   point   to  all 

fematizing  and  improving  signaling  practice.    Its  other  principal  points  on  the  continent     This 

membership  consists  of  those  persons  who  are  gystem   has   been   perfected   in    North    America 

connected     with     die     designing,     construction,  as  in  no  other  country  in  the  world.     The  asso- 

maintenance  or  operation  of  signals.    The  signal  ciation  has  also  prepared  standard   forms  for 

department  of  railways  is  one  of  ibe  youngest  railroad  tickets,  and  has  an  organization  for  the 

and   most    rapidly    developing   branches    of   tlie  better   protection    of   tickets    against   alteration, 

service.     The  subjects  considered  by  its  com-  forgery,  etc.    Formerly  the  meetings  were  held 

mittees  are:  circuits  for  autoniatic  block  signal  to   arrange    the    rates    of    fares   over   through 

systems   for  steam  and  electric  railroads ;   for  rentes;  but  this  duty  is  now  performed  by  local 

manual  blt«:k   signal   systems ;    for  interlocked  oi^aniiations  composed  of  lines  operating  in  sep- 

signals;  and  for  drawbridges;  011  what  shall  be  ,rate  districts,  namely.  New  England  Passenger 

considered  cost  m  estimates  for  installation  and  Association,  Trunk  Line  Passenger  Association, 

records  of  maintenance;  on  the  use  Of  copper  Central    Passenger    Committee,    Western    Pas- 

or  iron  for  pole  lines;  on  standards,  defimt.ons,  ^        Committee.  Tram- Continental  Passeng.. 

nomenclature,  office  records  and  accounts.  Committee,  Southeastern  Passenger  Q«imittee. 

The    Amtncan    Railwail     Engtneermg     and  ^^  ° 

Maintenance  of  Way  Association  was  ocganiied  j.^  American  Asiocittion  cf  Trotting  Pat- 

m  1899,  has  A2h  members    and  meets  annually.  ^  ^  organized  17  April  1872,  his  867 

Any  civil,  mechanical  ox  electrical  engineer,  who  „J1k.,,   „„j  '      *,„   „„„..  11     *^  i,     „'   ■ uii, 

whatever  may  be  his  title,  is  eligible  for  mem-  '«'^  "=  ^^  '"8B"»  ^"^'^  '^''™''  '"  *<=  r"}^y 

bership.     lU  working  committer  are  assigned  P^^^Biger  servK^e  as  experience  may  teach  to  be 

to  the  following  subjects:  graduation;  baUast-  ^l".''?"l'    '°  ^^   members   and  the   mterests 

ing;   ties;  rail;   track;   buildings:   bridges  and  which  ihey  represent. 

Westles;  masonry;  signs,  fences,  crossings  and  ^''^  American  Atsoctatton  of  General  Bag- 
cattle  guards;  signaling  and  interlocking  plants;  S'g^  Agents,  organized  February  188^  is  corn- 
reports,  records  and  accounts;  uniform  rules,  Po^d  of  the  gwieral  baggage  agents  of  the  sey- 
oi^nization,  titles,  code,  etc.;  water  service;  «"'  transportation  lines  It  had  67  member  m 
yards  and  terminals.  One  of  its  purposes  is  the  '904,  and  meets  annually  to  discuss  questions 
csublishment  and  maintenance  of  a  library  of  connected  with  the  transportation  of  teggage, 
information  concerning  maintenance  of  way  with  the  view  of  secormg  the  greatest  efficiency, 
matters  as  well  as  umfonnity  of  practice,  in  allowance 
Other  national  associations  of  railway  offi-  f'"'  w"8ht  carried  free,  methods  of  tracing  bag- 
cials  and  employees  of  the  operating  department  pBC  lost  m  transit,  facilitating  its  prompt  hand- 
organized   for   the   improvement  of   the   service  ''"B'  ^^'^■ 

comprise ;  Superintendents  of  bridges  and  build-  TAe  Ai:!ocialton  of  AmertcanRatlwaj/  Ac- 

inga;    master    boiler    makers;    master   car    and  counting  0/Hcers,  organiied  in  1888,  consists  of 

locomotive    painters;    railway    air-brake    men;  the  chiefs  and  assistants  of  the  various  depart- 

master  blacksmiths ;   roadmasters ;  traveling  en-  menls  of  railway  accounts.     It  had  378  members 

ginecrs,    dining-car    superintendents,    and    local  m   '904,  representing  223  companies,  and  meets 

freight     agents.       There     are     also     numerous  annually.     It  is  general   in   its  character,  rather 

local      organizations,      such      as     the      Chicago  than  a  traffic  organization.     Its  objects  are  the 

Association     of     General     Superintendents,     the  better  organization  and  conduct  of  the  accounts 

Central    Association    of   General    Railway    Offi-  of  transportation  lines ;  to  aid  in  securing  more 

cials,   with    divisions    in    Cincinnati,    Columbus,  perfect  means  of  determining  balances  between 

Indianapolis,   Kansas   City.   Peoria.   Saint  Louis  the     companies    and    greater    defimleaess     and 

and    Toledo;    the    Central    and    Western,    and  promptness  in  paying  the  same;  greater  uniform- 

the    Eastern   Association    of    Car   Service    Offi-  ity   in  the  method   of  adjusting  joint  accounts; 

ccrs ;    Eastern    Maintenance    of    Way    Associa-  more  equiuble  plans  for  settling  claims  between 

tion:  Canadian  Roadmasters'  Association T  Buf-  carriers;    greater   certainty    and    promptness    in 

falo  Railroad  Association.     Railway   Clubs,  or-  collecting   freight  charges   at   competing  poinU; 

ganized   for  the  discussion  of  technical   railway  better  means  of  adjusting  balances  at  junctions 

questions,  are  located  at  Atlanta,  Boston,  But-  where  freight  is  rebilled;  to  obtain  greater  uni- 

falo.    Chicago,   Colorado   Springs,    Denver,   Des  formity,    wherever    practicable,    in    the   govem- 

Moines,  la.,   Macon,  Ga.,  Montreal.  New  York,  mental   reports    required   of   railroads:   and   the 

Pittsburg,    Richmond,    Va.,    Saint    Paul,    Sainl  more    general    systematization    of    railway    ac- 

Louis  ami  San  Francisco.  counts. 
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Tht  Association  of  Railway  Claim  Agents 
was  oTgsntE«d  m  iSgo,  has  346  members,  and 
meets  anniiHlly.  It  consists  of  the  officers  and 
their  aasutants  who  have  charge  of  the  inv«sti- 
Ration  of  claims  for  damages  (other  than 
freight),  their  adjustment  or  defense.  Its  ob- 
ject is  the  uaterchange  of  experience  and  the  dia- 
cu»sion  of  any  subject  of  interest  to  railways  in 
the.  department  represented  by  its  membership. 

The  Freight:  Claim  Associalioti  was  organ- 
ized March  1893  by  the  consolidation  of  local 
a»sociations  for  kindred  objects,  which  had  hem 
in  existe[ice  since  i88j.  Its  membership  cod- 
sists  of  the  general  fre«ht  or  claim  Brents  or 
other  )uthoriied  representatives  of  the  general, 
freight  or  freight  claim  departments  of  rail- 
roa<u,  [fa asportation  lines  or  comp&iiics,  4ti- 
cludinK  237  members,  representing  181,000  miles 
of  railway.  Object:  the  prompt  and  equitable 
settlement  of  freight  claims  with  claimants  and 
between  carriers.  This  association  has  formu- 
lated a  code  of  rules  for  the  settlement  of  claims 
of  every  variety  arising  for  loss  or  dan-.age  to 
freight  in  the'  handling  of  trafiie.  It  has  an 
Arbi (ration  Committee  which  acts  as  a  court 
for  the  interpretation  of  the  rules  as  applied  to 
siirh  questions  in  dispute  as  may  be  referred  to 
it  by  the  parties  in  interest.  W.  F.  Allem. 
American  Railway  Atsociatidn. 


Railway  Cat  Braking.— To  ascertain  the 
t:nie.  when  the  question  of  braking  first  came 
into  prominence  we  need  go  no  further  tlion 
the  period  when  highways  became  sufQciently 
well  made  and  maintained  as  to  admit  of. a 
heavy  vehicle  being  drawn  over  them  at  com.-- 
paratively  high  speed.  Country  roads  svery- 
where  as  late  as  1725  were  in  a  roost  defer- 
able condition,  being  narrow  and  full  of  mts 
and  stones.  During  the  middle  of  the  i8th 
century  there  was  considerable  agitation 
for  better  roads,  which  seemed  to  have 
a  beneficial  effect,  since  during-  the  latter  part 
of  this  century  the  ^rst  mail  coaches,  or 
'Diligences,'  were  placed  upon  the  roads  be- 
tween London  and  various  cities  of  Great 
Britain. 

It  is  a  noticeable  fact  that,  with,  all  kinds 
of  conveyances,  the  question  of  braking  has 
increased  in  importance  as  the  demand  for 
higher  speeds  Jncl^ased.  During  the  century 
from  1770  to  1870  there  were  panted  in 
England  nearly  200  patents  lor  various  kinds 
of  braking  appliances  for  common  road 
vehicles;  of  these  46  were  applied  to  the 
periphery  of  the  wheel;  28  on  the  nave,  27 
were  actuated  by  the  movement  of  horses, 
21  were  applied  to  fly  or  brake  wheiils,  8 
were  applied  to  the  axle,  10  were  actuated  by 
a  spring,  4  were  automatic,  3  electromagnetic, 
3  pneumatic,  4  relying  on  momentum,  and 
3  accumulated  power  for  subsequent  propul- 
sion, etc.  In  America  there  had  teen  nearly 
as  many  such  patents,  21  of  whicTi  were  for 
automatic  designs. 

In  connection  with  common  road  vehicles 
It  is  note.d  that  the  first  devices  adopted  are 
those  which  have  formed  the  basis  of  almost 
all  brake  .  appliances  which  have  since  been 
employed  for  the  same  kind  of  vehicle.    The. 


early  stage  coaches  and  even  the  later  mail 
coaches  were  provided  with  an  iron  shoe 
which  slips  under  the  wheel  and  is  chained  to 
the  fore  part  of  the  coach,  so  as  to  drag  both 
shoe  and  wheel  along  over  the  I'lrface  of  the- 
ground.  This  method  of  braking  was  one  of 
the  first  devices  adopted,  and  is  used  exten- 
sively to-day.  The  old  arrangements  of  two 
brftke  blocks  and  a  beam  with  suitable  levers 
connecting  each  to  the  driver  was  also  earlV 
inrroduced,  and  all  kinds  of  developments 
from  this  arrangement  are  seen  to-day  on 
various  kinds  of  vehicles. 

Many  primitive  forms  of  brakes  were  ap- 
plied to  such  railroads  as  existed,  but  the 
Kjteeds  employed  on  ttiese  roads  were  gener- 
ally low  and  the  cars  small  enough  to  be 
drawn- by  draught  animals,  and  the  question 
was  not  a  particularly  serious  one  until  the 
advent  of  the  steam  locomotive.  The  great 
revolution  which  the  knowledge  of  the  power 
atid  use  of  steam  has  brought  abont  was  well' 
under  way  during  the  first  part  of  the 
ipl'h  eentnry.  During  the  first  70  years 
of  the  century  about  650  patents  were  granted' 
in  England  for  various  kinds  of  brakes  for 
railroad  service.  In  1833,  Stevenson  patented 
his  steam  brake,  consisting  simply  of  a  small 
cylinder  containing  a  pistOn,  the  rod  of  which 
connected  through  a  system  of  levers  to  a 
cam  brake.  The  first  pneumatic  brake  was  a' 
vacuum  brake,  patented  by  James  Nasmytfa 
and  Charles  May  in  1844  In  1848  Samuel  C. 
Lister  patented  an  air  brake,  having  an  axle- 
driven  pump  and  suitable  reservoir  to  be 
placed  on  the  'guard's  carriage,*  and  suitable 
cylinder,  pipe  and  connections  on  the  various 
cars  to  constitute  a  straight-air  equipment 

Many  interesting  and  ingenious  contriv- 
ances were  suggested  and  patents  obtained  for 
same  in  the  United  States.  The  "Cramer" 
brake,  which  was  brought  into  use  in  18531 
consisted  of  a  large  spiral  spring  attached  to 
the  brake  staff  at  the  end  of  the  car,  and  which 
was  wound  up  by  the  brakeman  immediately 
after  leaving  a  station.  The  "Loughriflg^e 
chain  brake,"  which  came  into  os«  in  1855, 
consisted  of  a  system  of  rods  and  chains  con- 
tinuously connected  throaghout  the  train. 
These  types  were  the  results  of  much  re- 
search. There  were  many  other  forms  of 
brake  which  attained  a  certain  degree  of  prom- 
inence, and  were  more  or  less  successfully 
operated  upon  different  roads  throughout  the 
country. 

In  1869;  the  Westinghouse  non-automatic 
air  brake,  which  has  since  generally  been 
designated  as  the  "straight  air"  brake,  was 
brcnwht  out.  It  consisted  of  a  pimple  steam- 
actuated  air  pump  placed  upon  the  side  of  the 
engine,  and  a  reservoir  in  which  the  com- 
pressed air  C0UI4  be  stored.  A  pipe  line  from 
the  reservoir  was  carried  throughout  the 
length  of  the  train,  connection :  between  ve- 
hicles being  made  by  means  of  hose  and  coup- 
hngs.  Each  vehiqle  was  provided  with  a  sim- 
ple cast-iron  cylinder,  the  piston  rod  of  which 
was  connected  to  the  brake  rigging  In  suet 
a  way  that  when  the  air  was  admitted  to  th« 
qylinder  the  piston  was  forced  out  and  the 
brakes  thereby  applied.    In  the  engineer't  cab 
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there  vaa  placed  in  the  pipe  line  a  three-way 
c«ck,  by  means  oF  which  compressed  air  could 
be  admitted  to  the  train  pipe,  and  thus  to  the 
cjlinders  on  each  car;  or  the  air  already  in 
the  cylinders  and  train  pipe  could  be  dis- 
charged to  the  atmosphere,  thua  releasing  the 

This  was  the  simplest  and  most  efficient 
brake  that  had  been  introduced  up  to  that 
time,  and  was  largely  adopted  by  American 
railways;  but  while  all  that  could  be  desired 
tor  single  vehicles,  the  danger  incident  to  the 
entire  loss  of  braking  power  when  most 
needed,  due  to  the  bursting  of  hose  under 
pressure,  the  parting  of  the  train  or  other  rup- 
ture of  the  brake  system,  led  to  the  invention 
of  the  automatic  brake.  The  first  form  of  this 
brake  was  introduced  in  1872.  and  is  now  gen- 
erally referred  to  as  the  "plain  automatic' 
The  essential  difTerence  between  this  brake  and 
the  'straig:ht-air "  type,  which  it  superseded, 
consisted  m  the  installation  of  supplementary 
or  auxiliary  reservoirs  for  the  storage  of  com- 
pressed air  on  the  cars  in  addition  lo  the  main 
reservoir  on  the  locomotive,  so  that  each  ve- 
hicle carried  lis  own  supply,  and  the  employ- 
ment of  a  most  ingenious  valve  mechanism, 
by  means  of  which  the  application  of  the  brake 
was  caused  by  the  reduction  of  air  pressure 
in  the  train  pipe,  whether  such  reduction  was 
made  inlenlionally  or  as  the  result  of  accident. 
The  original  three-way  cock  in  tlie  engineer's 
cab  has  been  lately  replaced  by  a  more  elabo- 
rate valve  known  as  an  engineer's  brake  valve. 
The  necessity  for  this  substitution  was  due  to 
the  fact  that  in  applying  the  brakes  the  reduc- 
tion of  pressure  in  the  trainpjpe  had  to  be 
more  carefully  made  than  was  practicable  with 
an  ordinary  three-waycock.  The  brake  valve 
was  arranged  so  that  in  releasing  the  brakes, 
air  was  allowed  to  flow  from  the  main  reser- 
voir on  the  engine  into  the  trainpipc  and  aux- 
iliary reservoirs.  The  engineer  by  moving  the 
handle  to  the  application  position  connected 
the  trainpipc  to  the  atmosphere  through  very 
carefully  graduated  openings,  and  the  pressure 
gauge  connected  to  the  trainplpe  showed  how 
much  reduction  was  made,  and  indicated, 
therefore,  the  amount  of  air  that  would  flow 
from  the  auxiliary  reservoirs  into  the  brake 
cylinders. 

The  immense  advantage  to  railway  com- 
panies along  the  line  of  higher  speed,  greater 
safety  and  pronounced  economy  in  the  substi- 
tution of  a  reliable  automatic  power  brake 
under  the  control  of  the  engineer  for  the  old 
hand  brake  was  soon  recogniied.  and  the  work 
of  making  this  change  proceeded  rapidly 
throughout  tile  entire  country.  Naturally 
enough,  the  new  conditions  enconntered 
brought  to  light  new  problems,  the  solution  of 
which  enlisted  the  best  efforts  of  railway  offi- 
cials and  brake  manufacturers  alike.  In  many 
instances  it  was  found  that  the  only  possible 
way  to  determine  the  questions  involved  with 
any  degree  of  satisfaction  was  by  means  of 
practical    tests    made    under    conditions    found 

Very  recently,  the  greatly  increased  speed 
of  all  classes  of  passenger  service,  coupled  with 
the   demonstration   that   in   order  to   approach 


a  uniform  rate  of  retardation  it  was  necessary 
to  have  a  much  higher  brake-shoe  prcEsiir« 
for  high  speeds  than  for  low,  rendered  im- 
perative the  "  high-speed  brake.'  This  appa- 
ratus consists  of  the  quick-action  automatic 
brake,  with  the  adaition  of  an  automatic  re- 
ducing valve  connected  to  the  braJu  cylinder. 
The  normal  train  pipe  and  auxiliary  reservoir 
pressures  are  raised  from  70  pounds  (the  or- 
dinary quick-action  pressure)  to  110  pounds. 
The  reducing  valve  is  arranged  so  that  in 
service  applications  the  brake  cylinder  preS' 
sure  cannot  exceed  60  pounds,  but  in  emer- 
gency applicalinn  the  initial  cylinder  pressure 
becomes  nearly  go  pounds,  which  i.  gradually 
reduced  as  the  speed  decreases,  until  60  pounds 
is  reached,  which  pressure  is  retained  until  re- 
leased by  the  engineer.  This  high-speed  brake 
has  reduced  the  distance  within  which  a  train 
can  be  stopped  bj  at  least  30  per  cent.  See 
Railroad  Systems.  Edward  S.  Farsow, 
Conjiilting  Railroad  and  Mining  Engineer. 

Railway  Car  CleaninK.  From  the  early 
days  of  railroading  until  the  present  time  con- 
stant attention  has  been  given  to  the  require- 
ments of  sanitation  of  passenger  cars,  and  how 
best  to  insure  cleardiness  has  been  a  problem 
with  no  easy  solution.  The  old  method  of  car 
cleaning  with  a  whisk  here  and  a  dash  there 
with  a  broom  or  duster,  was  not  only  unsani- 
tary, but  unsatisfactory  for  the  reason  that  it 
had  the  effect  largely  of  removing  dnst  and  dirt 
from  one  section,  and  depositing  it  elsewhere; 
but  under  the  latest  and  most  highly  approved 
method,  which  is  termed  the  "  Vacuum  Sweep- 
ing System,"  the  dirt  and  dust  are  drawn  front 
the  car  by  auction  through  a  pipe. 

Prominent  railroads  have  recently  erected 
imaensc  vacuum  plants  in  their  car  yards,  and 
for  <lbtances  of  several  thonsand  feet  have  laid 
pipes  varying  from  two  to  fire  inches  in  diam- 
eter. At  short  intervals  this  pipe  is  tapped  and 
tram  these  Cocks  is  ran  the  flexible  hose,  which 
may  be  taken  in  the  car,  either  by  door  or  win- 
dow. At  the  foot  of  the  hose  is  a  metal  pipe 
widi  a  flat,  triangular  end,  along  the  base  of 
which  is  an  canning,  and  through  which  the 
dust  and  dirt  are  drawn  by  the  vacuum  or 
"drawing-in  tnachitw  "  located  a  distance  away. 
The  operator  runs  the  slot  opening  over  the 
cushions,  carpets,  curtains,  woodwork,  etc.,  and 
without  any  commotion  or  dust  raising,  every 
loose  particle  or  germ  is  whisked  away,  every- 
thing being  left  clean  and  wholesome.  The  dust 
thus  removed,  before  reaching  the  *  drawing-in 
machine,*  passes  through  two  dust  separators, 
the  first  of  which  clears  the  air  of  90  per  cent 
of  the  grit,  dust  and  germs ;  the  second  sep- 
arator or  cylinder  draws  the  air  through  water 
in  which  corrosive  sublimate  is  used,  and  com- 
pletes perfectly  the  purification.  Railroad  man- 
agers have  for  a  long  lime  felt  the  necessity 
for  a  more  sanitary  method  of  car  cleaning,  and 
the  vacuum  system,  while  reducing  disease 
liabilities  to  a  minimum,  at  the  same  time  re- 
duces the  cost  of  cleaning  and  time  consumed. 
Two  cars  can  be  thoroughly  cleaned  under  the 
new  system  at  the  same  expense  of  time  and 
money  as  was  formerly  consumed  in  cleaning 
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more  rapidly  than  the  pr«c«ss  of  hand  beatixig,  to  be  the  true  taw  of  railway  canatmctioii,  and 

there  being  more  or  less  saad  ia  the  cars.    In  the  sound  basis  upon  which  railways  must  uJtt- 

Jersey  Giy,  where  perhaps  the  largest  niunl>«r  mately  come  to  exist  and  be  operated  in  evciy 

of  cars  are  cleaned,  the  other  methods  in  vogue  counti;  where  there  is  enough  wealthand  com- 

are  essentially  as  follows;    (i)  The  carpets  are  mercial    activi^    to    make    tbem    successful  — 

nemoved  by  rolling  them  iii  bundles,  and  then  namely  a  division  of  territory  and  tbc  practical 

taking  to  the  cleaning  shed.     (2)    The  seats,  elimination  of  competition  between  parallel  lines 

cushions,  pillows,  mattresses,  and -Uankets  are  .in  the  same  territory  —  began  to  assert   itself 

removed  to  a  shed  alongside  the  car,  where  they  and   to  be   felt  to   be  applicable  here :   and  <Ji' 

,  are    beaten,    dusted,    and    aired.     (3)   Men    go  rectly  we  entered  upcm  a  period  of  <ansolidation, 

through  the  car  and  dust  all  portions,  including  not  now  of  connecting  but  of.  competing  Lines; 

the  upper  berths,  with  feather  dusters,  immedl-  and,  summing  up  the  whole  matter  in  a  single 

ately  after  which  the  upper  berths  are  closed,  sentence,  that  process  of  araalgamatian,  having 

(4)  The  charwomen  wash  the   woodwork  and  now    gone   on   in    this    country    for    nearly   41) 

glass    with    lukewarm   water   and    castile   soap,  years,  it  results  that  we  are  now  at  the  end  sub- 

The    nigs,   particularly  those   of  the   smoking  staniially,  of  the  second  stage  of  railway  com- 

compartments,  are,  if  badly  soiled,  washed  with  bination. 

soap    and    water    and    then    dried.     The    cars  First,  we  built  isolated  and  disconnected  lo- 

cleaned    in   Washington   and   Jersey    City   are  cal   lines ;   second,  we  united  these  connecting 

treated  in  this  way  every  other  trip,  being  only  lines  —  whenever   they   did   connect  —  into   con- 

swept  at  the  end  of  each  run.  tiouous  lines ;  and  third,  we  divided  up  the  ter- 

This  vacuum  cleaning  process  has  of  late  ritory  between  theretofore  competing  lines,  by 
been  successfully  applied  in  the  New  York  Sub-  gradually  amalgamating  either  the  ownership  or 
way,  where  it  has  been  demonstrated  that  a  suit-  the  control  of  such  lines  in  a  defined  territorjv 
able  car  fitted  with  a  plant  can  dean  one  of  the  thus  securing  little  by  little  to  a  single  interest,* 
stations  m  less  than  half  an  hour,  and  that  while  territorial  monopoly  of  the  carrying  services  of 
ronning  between  stations  it  can  take  up  the  loose  the  locality.  This  process  carried  out  to  its  log- 
dirt  from  the  roadbed  and  dump  it  in  the  yard  ical  conclusion  roughly  divides  the  whole  coun- 
at  the  terminal  after  all  the  stations  have  been  try  into  railway  territories  of  greater  or  less  exr 
swept  jmit,  within  each  of  which  one  single  railway 

Raihny  CoraoHdatiaa.  The  consolida-  S^'""  '^  paramount  or  absolutely  controUinft 
tion— or  as  the  English  say,  the  amalgamation  Thw  readjustment  of  ownership  and  contr^  be- 
— of  railways  consisU  either  (o)  in  uniting  tween  the  greater  radway  companies  of  the 
connecting  lines  into  one  continuous  line,  or  country  goes  steadily  00.  In  some  sections  al 
ib)  in  uniting  parallel  or  competing  lines  iwo  "he  country  it  seems  to  have  been  fully  and 
e  system.  Railways  in  the  United  States  were  ""^'ly  accomplished;  ui  other  sections  it  is  in 
originally  bulk  for  the  most  part  in  short,  dis-  progress;  and  only  where  the  game  isnt  worth 
associated  lines  — little  strttches  of  road  from  "«  candle  or  where  the  work  has  been  done,  U 
A  town  to  B  town.  Construction  had  pn>-  ">ere  an  absence  of  activity ,  in  this  direction, 
gressed  only  «■  little  before  the  desirability  of  the  tendency  so  to  conaolidate,  first  connecting 
connection  between  these  lines  became  obvious,  and  then  competing  lines,  has  been  universal 
And  almost  at  once  such  connection  began  to  be  and  ineviUble,  and  such  consolidation  is  in  ih* 
arranged.  So  that,  in  the  progress  of  our  rait-  one  case  an  accomplished  fact  and  in  the  other 
way  building  and  some  time  prior  to  about  i8to  an  irresUtible  evolution.  Very  htile  etifort  was 
a  great  number  of  these  little  lines  in  every  made  to  prevent  (he  earlier  consolidations,  that 
part  of  the  country  had  been  amalgamated,  with  of  merely  connecting  lines.  It  is  now  well  un- 
Ihe  lesuh  of  developing  our  great  trunk  line  dcrstood  that  such  efforts,  if  tbey .  bad  been 
systems.  Before  we  had  entered  upon  the  made,  would  have  failed,  and  it  is  now  not 
last  quarter  of  the  igth  century,  it  had  oome  questioned  that  such  consolidations  have  been 
to  pass,  speaking  generally,  as  a  result  of  this  beneficial  both  to  the  public  and  the  railways, 
tendency  to  unite  connecting  lines,  that  very  On  the  other  hand  a  very  great  deal  of  effort 
much  the  greater  and  more  important  part  of  has  been  made  by  courts  and  statutes  to  prevent 
our  railway  system  cosisisted  of  long  lines  of  and  hinder  the  second  form  of  consolidation, 
road  under  a  single  management  or  control,  that  of  competing  or  parallel  lines.  These  ef- 
made  up,  especially  in  the  older  parts  of  the  forts  have  also  for  the  most  part  failed,  and 
country,  of  a  less  or  greater  number  of  tor-  it  is  now  coming  more  and  more  to  be  believed 
merly  disconnected  and  independent  local  lines,  that  they  will  ultimately  wholly  fail  to  prevent 
which  had  been  one  after  the  other  taken  over  what  seems  to  be  the  inevitable  in  railway  de* 
and  incorporated  into  the  greater  continuous  line  velopment.  Moreover,  in  the  case  of  the  amal- 
or  system.  Almost  all  the  valuable  and  well  lo-  gamation  of  connecting  lines,  the  mischiefs 
cated  local  lines  had,  30  years  or  more  ago,  thus  which  have  been  apprehended  have  generally  not 
been  absorbed  into  larger  and  less  local  combina-  been  realized ;  so  that  now  not  only  most  prac- 
tions.  Such  consolidation,  working  only  benefit  tical  railway  men,  but  many  students  of  the  rail- 
to  the  public  and  demonstrating  its  usefulness  as  way  problem  believe  that  in  the  outcome  the  bal- 
it  went  along,  provoked  only  a  small  amount  of  ance  of  benefit  both  to  the  carrier  and  to  the 
apposition,  and  these  amalgamations  of  connect-  public  will  be  also  found  on  the  side  of  terri- 
ing  lines  usually  seeurcd  legal  sanction,  when-  tonal  division  between  competing  lines. 
ever  necessary,  without  the  protest  of  the  poli-  The  history  of  railway  construction  and 
ticians.  But  about  1S70— now  a  full  generation  wnbination  tbrotighoirt  the  world  seems  to  in- 
ago  —  a  tendency  in  the  direclion  of  the  con-  dicate  Artt  titii,  the  consolidation  of  oompaiing 
solidation  of  parallel  and  competing  lines  de-  lines  is  inevitable;  stco%d,  that  efforts  by  legis- 
veloped.    What  had  long  been  known  in  Europe  lation  or  litigatioo  to  prevent  it  always  fail} 
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md  third,  that  such  consolidations  benefit  both  nmch-quoied  SBying-  that  *wbere  combmatian  is 

th«   public   and   the   faHways.      The    facta    and  possible,  competition  is  impossible." 
figures    concerning'   these   consolidations   in    the  In  1836,  a  Mr.  MorrisoD,  M.  P.,  from  Invet- 

United    States    are    detailed    elsewhere    in    this  ness,  made  a  remarkable  speech  in   Parliament, 

work,  but  the  economic  questions   involved  are  in  the  course  of  a  discassion  of  the  then  English 

still  open  ones  with  us.     Elsewhere  throughout  railway  situation,  in  which  he  pointed  out  with 

the   world   these   questions   seem   to  be   settled,  uttermost  clearness  that  a  railway  must  in  the 

llius  in    England,   where   the   railway   problem  nature  of  things  be  a  monopoly;  that  competing 

has  in  many  of  its  features  been  strikingly  like  roads  will  inevitably  combine ;  that  parallel  lines 

our  own,  the  question  is  now  quite  at  rest     In  are  sheer  waste  of  capital,  and  that  fixed  maxi- 

France  the  question  never  really  arose,  and  else-  mum  rates  are  useless.     This  utterance  is  the 

where  in  Europe  it  has  been  decided  everywhere  more  remarkable  because  it  staled   clearly,  at 

in  favor  of  amalgamation  and  against  the  con-  the  outset  of  railway  building  and  before  there 

tiniiation   of  competition  between   lines   serving  was  any  basis  of  fact  and  experience  upon  whidi 

the  same  territory.     (The  writer's  argument  in  to  found  such  genera!  iM  I  ion,  the  ultimate  prin- 

the   Supreme   Court  of  the   Umted   States,   Oc-  ciples  which   long  experience  has  »ince  demon- 

tober  Term,  1903,  upon  the  appeal  of  The  North-  strated  to  be  sound. 

em    Securities    Company   et  al  v.   the   United         Thus  it  is   seen   that  fhe  English  railways 

States.)  started  right,  but  that  they  soon  got  wrong,  and 

England. — In   Febhiary   1872,   a  Select  Joint  for    the   first   30  years   and    more,   blunders   in 

Committee    on     Railway    Companies     Amatga-  plenty  were  made  in  futile  endeavors  to  construct 

mation  was  appointed   by  the  two  Houses  of  and  operate  railways  on  the  principle  of  inter- 

the  English  Parliament  to  investigate  and  report  competition.    Uncounted  treasure  was  wasted  in 

back    the   condition    of   the    railways    of    Great  these  attempts,  and  absolutely  nothing  but  cxpe- 

Britain,  particularly  in  respect  of  the  consolida-  ricncc  was  gained  by  it.     By   1872  competition 

tion  of  lines  and  the  division  of  territory  among  had   been   substantiafly   eliminated    through   the 

the   greater   companies.      Mr.    Chichester    Fort-  operation  of  natural  laws  and  in  spite  of  hostile 

escue,  in  moving  the  appointment  of  the  Select  legislation  and  litigation.    It  was  said  in  Parlia- 

Ownmittee   in   the   Housfe   of   Commons,   on   23  ment,   in   the   debates   over  the   appointment  of 

Feb.   1872,  said  that  "tvrenty  years  ago  a  Com-  the   Select   Committee   in    187a,   that   there   was 

Riittee  had  reported  against  ttK  system  of  amal-  not  at  tliat  time  a  saBgle'cteap^live-rote  exist- 

gamation,    but    since   that    committee    reported  ing  in  the  Kingdom.     With  the  legislation  of 

amalgamation  had  gone  on  as  merrily  as  before  1873   the  general   railway  situation   in   England 

—  the  fact  being  that  5,000  mites  of  railway  had  was  fixed  and  determined,  and  ti>e  ablation  for 

been   added   to  the  greater   railways   since  that  compelition  ended.     The   railways  ceased  to  be 

time."  bugbears,  and  fears  ai  mischief  to  the  public 

This   committee  called  a   great   number  of  from  the  growth  of  railway  influence  and  power 

witnesses  and  went  fully  into  the  details  of  the  gave  place   to    intdligent  criticism    of   railway 

matter   throughout   the   British   Islands,  and   on  methods  and  to  a  public -spirited  determination 

2   Aug,    1872,    presented    a    voluminous    report,  to  get  good  service  at  fair  rates  while  giving  the 

from  which  it  appeared  that  by  the  end  of  the  companies  a  free  hand  to  manage  their  finances 

/ear  1843,  71  separate  and  independent  lines  had  In  their  own  way.    Thus,  after  nearly  40  years 

been  constructed,  averaging  about  30  miles  each  of  experiment,  agitation  and  disturbances,  the 

in  length.    During  the  following  year  the  average  English  people  came  back   about   187a   to   tbeir 

mileage  per  independent  line  was  reduced  one  point  of  commencemetit.     Mr.  Adams,  in  his 

half,   so  that   by  the  end  of  the  year   1844  the  'Railroads   and   Railroad   Questions,'    says  that 

average  was  only  about  IS  miles.    Between  1844  then  England  ■settled  down  on  the  doctrine  of 

and  1847,  637  separate  companies  had  been  char-  laitsea    faire*;    and    President    Hadley,    in    hi* 

tered,  with  a  total  authorized  length  of  about  'Railroad  Transportation,'  says  "It  might  bet- 

g,400  miles   of  line.     Eleven  proposals,   for  ex-  ter  be  said  that  it  has  settled  down  on  the  policy 

ample,  were  made  to   Pariiament  for  tines  of  of  specific  laws  for  specific  troubles.*    By  about 

railway  through  a  single  narrow  valley,  where  1672.  as  we  thus  see,  the  problem  was  solved 

but  one  line  was  possible.    This  called  so  loudly  by  the  operation  of  immutable  economic  laws, 

for  relief  that  consolidation  began  about  1847,  and  the  decision   against  competition   between 

and  so  proceeded,  by  the  gradual  absorption  of  lines  made  beyond   all   possibility  of   reversion. 

the  smaller  lines  by  the  larger  systems,  and  by  To  make  a  summary  statement  it  appears  that 

a  consequent  division  of  territory  between  the  in  1847  there  were  about  S.ooo  miles  of  railway 

consolidated  companies,  that  by  1872  it  had  come  in  England,  owned  and  operated  by  several  hun- 

to  pass  that  the  railway  business  of  the  Kingdom  dred  independent  and  competing  companies ;  25 

was   substantially  performed   by   no   more   than  years   later  there  were  13,000  miles  of  railway, 

abotrt  six  of  th«se  great  amalgamated  companicN.  owned  and  operated  by  la  partly  competing  com- 

The    first    English    railway    charters    contained  panics;  mow  there  are  a  little  over  15,000  miles, 

provisions  intended  to  prevent  competition  both  owned  and  operated  by  abotrt  six  non-competing 

between  the  lines  themselves  and  between  them  companies, 

and    the    canals,    especially    in    freight    traffic.-         The  history  of  some  of  the  greater  English 

George  Stephenson^  the   father 'of  English  raili  compalnies  taken  a  liHle  in  detail' illtistrates  the 

ways,  seems  to  have  appreciated  clearly  the  mis-  situation.     The-London  &  North-Western  'Riil- 

chief  to  be'avoidod  in  the  matter  of  competition,  way  was  first  opened  for  traffic  in  18^,  about' 

even  at  that  early  day,  and  he,  therefore,  set  him-  a'  month  after  the  accession  oF  Queert  Victoria, 

self  to  the  task  of  g«tir»g  the  railway' syftteiti  in  In  1846,- it  consisted  of  S  inain  line  frort  r.andon 

that  country  .started  right  in  this  particular.    His  to  Birmingham,  wTth'sprnfe  insigfrificam  branches. 

View  on  this  subject  was   mKtnid  up  in  ht£  In  1852,  a  writer  on  the  posidon  df  the  co(npwij> 
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cotnptains  that  it  'fell  a  few  jears  back  into  the  middle  of  the  iast  oentury,  to  break  down  th« 
error  generally  committed  by  railway  companies  old  common  law  doctrines  theretofore  in  vogua 
of  amalgamation  with  numerous  other  railway  against  monopolies,  which  were  invoked  in  op- 
companies.  From  being  a  tine  from  London  to  position  to  railway  consolidation.  Gradually 
Birmingham,  m'A  miles,  it  has  become  a  line  the  whole  legal  theory  upon  whidi  those  doc- 
or  lines  of  539^!  miles  long —  five  times  its  trincs  were  attempted  to  be  sustained  has  been 
original  length."  Since  that  time  it  has  in-  overthrown,  until  now  there  is  In  England  no 
creased  its  mileage  nearly  four-fold,  and  has  legal  objection  possible  to  be  urged,  and  very 
merged  into- its  system  the  Chester  and  Holy-  little  popular  prejudice  to  the  amalgamation 
head  lines  on  the  west  and  the  Lancashire  and  of  railway  lines  whenever  and  wherever  it  seems 
Carlisle  on  the  north,  besides  numerous  smaller  to  be  economically  destrable.  The  legal  argu- 
undertakings  too  numerous  to  mention.  The  ments  against  these  consolidations  were  always 
Great  Western  Railway  has  been  absorbing  drawn  from  the  old  decisions  against  monop- 
smaller  independent  tines  in  its  territory  for  olies  and  restraint  of  trade,  which  more  than  50 
many  years,  and  altogether  considerably  more  Sjars  age  b^an  to  be  repudiated  in  into  by  the 
than  100  have  been  so  absorbed  within  the  last  English  judges.  Thus  in  a.  leadmg  case  often 
40  years.  Since  1896  it  has  taken  over  about  refcrred  to,  which  was  decided  in  the  House  of 
20  such  lines,  adding  thereby  360  miles  to  its  Lords  about  1850,  Lord  St.  Leonards  used  the 
system.  Of  its  total  capital  expenditure  from  following  notable  language : 
1892  to  1901,  amounting  to  about  isj^  millions  w  ,  ^  ,1.  ■  .  ,  .  -.  , 
»rfmj,  nearly  5  mllion,  «pr.,,„i.d  a„.lga-  ,iu,"f,  "Slk?  .^^  S"  »V~  STm  23  i 
mations.  The  North-Eastem  Kailway  is  a  con-  word  to  what  hu  iwn  aircidv  uid  by  my  noble  snd 
solidation     of     various     small     lines     which     has  h!»n«l   fri<nd«.  but' J  wm  call  your  alteniion  to  wh«t 

rcahrf   in  a  ,.,t  network  of  „ilwa,  in  fte  SjT ,".?.«; 'Sl'S:S!4"S"„Sl:-  'S'SS 

northeast  of  England   without  a  single  intruder  judge  saya  that  with  regard  to  the  restraint  of  Wade. 

in   the   territory. in  the  shape   of   a  competitor.  "'''■»,'■»  max™  in  commoti  Inw    tnd  he  refets  to  ■ 

The  report  of  the  Select  Committee  on  Railway  ^^  ,}^  ^elraed^j^dg/'di^'oMTeh  ™"ir2Ai^S™ 

Amalgamation   in   1872  contained   the  following  what  that  muim  was  founded.    Nobody  supposes  1^ 

reference  to  this  line:  *^"'  *"  any  Btotuti  upon  lh«  subject  iVi  those  time*. 
Uiwn    what,    than,    was    that    naxinr    foinukdp     Wby, 

The  cue  o(  the  NoTth-EMtH«  It  «  wrifcbiB  illtuti*  "PJ"  P**""  H^i'y  '«'  **■?  K™i  "'  ^J*^°'-    ^'  ""I 

ton.     That   ™Uw»y  or  imem  o£  railways  is  composed  J*"  S"?  '9'.  '«  '«»™  fl*'  ""Vf  should  be  prevented 

of   37   lines,  several   of  wliieh    fornieriy   competed   witli  'F°"'    exercising   Iheir   trades.     tJo*     Irt    us   see    what 

e*cb  other.     Before  their  amalBmiation  they  had,  gcn^  th»   particular    case   h;   It   ilea   in    few    wot*   and   re- 

eraiiy  tpeaklnK,  Ush.riiEg  and  fans,  vnl  iow  dividends.  nnWtrte  eansaqueoces   bwc   tesuHed   from   it     It  vss 

The    Eyalem    Ui    now    the    most   complete    monopoly    in  »B   obl'BVion  with  s  condition  !jj«t  if  a  pan  did  not 

the  United   Kingdom;    (rOip   the   Tyoe   to   the  Humber  "ercise  fi.a  cr.fl  of  a  dyer,  within  a  certain , town,  that 

with   one   local   exception,  it   has    Ihe   county  to   itself.  ".   fhtrt   he  carried   on   hrs  business,   for  six  months, 

and  it  has   the  iownt  lares',  and  the  highest  dividend  then  the  oUigsopo  was  to  be  void    and  it  was  avernd 

oC  anr  larRe  Enelish   railway.     It  hu  bad  lilUe  or  do  >'"<  b'  ''«'  ^^  ^^*  "t  there  wilbui  the  time  United, 

li^Batbn  wijhj|t£er  com^panie.._^  While  complaint,  have  ^f"',''„^'^'''^^**,';,>"j,*^f'  an'^law'"  Mld'"'a™'Sr'di'n      to"  the 

»ltne«s  'has  appeared  *»oh,  "'  Per  Dleu,  if  h*'  wert  hsfe,  (o  [rtiaon  he  should 

and  the  ntoeral  feel-  V«    ootil '  1>b  imide   tiiiE    to   the.  Wag,    bcfaaaa    he    had 

favorable  to  its  man-  "red  to  testraio  the  liberty  o£  the  »ub;ecl."     J  wish  to 

agement.  3raw  your  lordships    altenlion  to  this  case.  .Angry  IS 
the   learned   JndKe   was   at  thsf  mfraetion   of  the  law, 

The  Great  Centra!  Railway,  which  wasopened  "*ai  hae  i>«n  the  niuh  of  di»t  w.rjr  nde  widmet  aw 

for  all  classes  of  traffic  ia  April  ^Spg,  hasTTotal  Si^Th^s'XIe^iueU'ipo'S'groTnr  of'^ubiirpoL^ 

mileage  of  66s   iniles.    ,  Of  tllis   mileage  af^  he-  to    a    loUHy    dlffereni    and    tfmifeil    rule    that    wouH 

longs  to  it  and  200  are  jointly  owned  with  other  P"ide   us   at   (his  day,   "O."*  *°'"*'*?3  '"''''*(iiri'* 

companies.     In  ad(hlion,  the  comnany  owns  in  '^'^  ^  .^thit  ™  e™  iU:He"in  «  c^.™^  be- 

miles  of  CAXials  and  tramways.     It  is,  therefore,  cause  a  partial   restraint,  created   in   that  way,  wUh   » 

a  system  easentiaJly  made  up  of  joint  lines  and  particular    ohjoct.    i»    oow    perfecUx    JegaL    Without 

canals.    It  is  also  the  newestline  in  Eti  gland.  'J"^'^'^^  °^^t'^f^%k^it^\^''^^y*^^<^<^^ 

and  may  stand  for  the  most  leceiit  type  of  devel-  ,BKh  a  coBditmr  is  Mr.  lustk*  Hull  was  so  very  .in- 

opment  in  that  country.  dignant  at  in  that  ptudcolar  case.     Ttot  shows,  t^ere- 

I.  no„  „em,  certain.*.;  in  no  very;  lonj  ;S,;M;  ^'i*t  %£'*.  EJ'S.pSJS 

time  all   intramural   transit   11)    Londop   which   is  upMi  aoire  rule  of  common, law,    tcHanUus  of  policy, 

wholly     or     partly     underground;     aggregaline  was  founded  upon  ouhlic  policy,  jmd  Ea»  ^o  restrained 

ne.,1,  aas  n,lies  in  l.ngtl,,  „in  J,  con.olTjaieS  K.rfSS' 4" VTiIIH.T  S«S".S  llT,'  if 

into  no  more  than  two  great  substantially  non-  posed  hsd  no  bearhiE  «t  all  upon  tie  *(nindB(ioo  of  the 

compeling  enterprises,   dividing  the  territory  in  r^.    (Egertm  v,  Brrl .  Bravmlcw,  4   U,  L.   Cat.,   t> 

a    way   between  'them,    Tipon    a    line    (rou^Iy  ■»''  '»*■'      '■                                                                  : 

Tr^^i^K"^'Mu'"'AJ"'"^'"^^^jil^i  southeast  within  the  last  five  years  the  notable  c^it- 

"•■^Ki  P'.'^f^'*",^   Chcus.    or   dividitTg,    alOTg  solidatfon    of   the   LAnrton,    Chatham    &    Dover 

nwt-competitive    linea    as    much    as    ipdssibk,  and  the  Lofidott  &  South-Eastem  h'nes  has  been 

atom  PKMdillyOrcus  arid  convergtnKseverally  effected,   which  operates   to  loei-Re  two  there- 

Bf^;        l.lF'"^    Pafltamentary   Oftmttnttee  tofore  indepwdent  parallel  and  competing  lines 

-L^'?""^'**^*  'i  '^?  desiraMe'that  th«  p^d  to  allot  the  Whole  sootheastem  section  of 

JMflnng  of  nndergrourd  railways  in  and  aronnd  England  to' the' amalgamated  company;     This. 

Londcm  aheuld  b«  pwt  underthe  cotitror  of  soirre  as  Is  usual  in  ttwt  eotmiry,  was  aocomplished 

me;  aoBrolKtated  mtemst;  and  ttvn  readinfo  though  «pecial  ParliaBientary'powers;  which  in 

Me  wore  of  these  ufidergrtmttd  h«a  (bertiil-  this   ease  iwrd   souRht    and   oblbined   withoat 

«»  nparlence  of  the  past  in  Hngland  3fe«  atwwsInK  »wy  jrrett  ofipostlitin,  angendtring  any 

VomAi  tHM  IS  aitreta  be  th«  nhiinate  s<riutten.  cwisidtrAle  heit,  or  pfw*olrift«  atfy  detlamatioii 

The.  aigbih  «nirt»1  comnfcmHR^  aboul-'^lN  ab^ut  a  GaCTifice^-of 'the  wght*  if  thfe-'+itbliw 
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In  point  of  fact,  nothing  hnt  good  seems  to  have  in  (he  latter  part  of  the  15th  century,  if  we  are 
flowed  from  it.  fully  to  understand  and  appreciate  that  develop- 
Previous  to  i8pt)  both  these  railways  bad  mcnt.  That  sagacious  and  masterful  prince,  who 
achieved  an  unenviable  notoriety  for  the  in-  reigned  from  1461  to  1483,  broke  effectually  the 
adequacy,  slowness,  and  unpunctuaJity  of  their  power  of  the  great  feudatories,  and  by  a  consoli- 
services,  for  the  dilapidated  condition  of  their  dation  of  authority  in  the  crown  laid  the  founda- 
sUHons  and  rolling  stock,  and  generally  for  ^i^  „f  the  absolute  monarchy.  His  taking  the 
the  backward  state  of  their  accommodation.  In  postal  service  out  of  the  hands  of  the  feudal 
the  ease  of  the  Chatham  Company  the  financial  authorities  and  away  from  the  cities  and  making 
position    was   also   precanoua.   and   though   the  j(  ^  ^^^^  „{  national  administration,  these  400 

bouln-liastern  at  one  time  was  nominally  mucn  .,-_„ 1 .t  .1 '  ,■ ..vi. 

stronger  in  this  respect,  it  too  had  lost  mucb  IT.  ^^If^t^Z'^^r^^  °1  .  ^v  U  fi^« 
ground  in  the  prec^i.^  five  years,  and  for  ^^Jf  1  *"L  f'  ^i  1  ^  V  t 
Igoi  its  ordinary  dividend  at  the  ra  e  of  only  ^-'^P  ""JI^  *'"^  J??^""  "''"1?^  T^^l,  °J 
2^r  cent  was  die  worst  in  its  history.  Com-  T^^"?""  'Modern  history,- says  President  Had- 
of  the  worst  kind  between  the  Soulh-  ^5"'  '"  speaking  of  the  nationalization  of  the 
and  Chatham  companies  was  a  normal  P«'«^'>  Post-office.  '-the  history  of  nations  as 
Slate  of  affairs,  and  as  the  result  both  railways  such---may  a  most  be  said  to  have  begun  at  this 
spent  vast  sums  of  capiUl  and  revenue  for  P"""'-  What  Louis  XI.  did  for  the  power  of 
which  there  is  at  the  present  time  little  to  '"^  crown  and  for  the  postal  service  of  the 
show  except  duplicate  lines  and  stations,  and  in-  country,  Louis  XIV.  and  Colbert  did  in  laying 
adequate  provision  for  traffic  where  extended  the  foundation  of  the  national  system  of  high- 
accommodation  was  most  required.  Many  times  roads  and  canals.  The  Ecole  des  Fonts  et 
a  fusion  of  interests  had  been  urged  upon  the  Chausses  was  founded,  and  trained  engineers 
two  companies,  but  without  result.  Negotia-  graduated  therefrom  laid  out,  constructed  and 
tions  for  amalgamation  were  entered  upon  sev-  perfected  that  splendid  system  of  canals  and 
eral  times,  but  they  always  broke  down  at  the  highways,  radiating  from  Paris  and  reaching 
crucial  moment.  every  corner  of  the  kingdom,  which  long  ago 
At  last,  in  1898,  an  agreement  between  the  made  France  the  first  country  in  the  world  in  its 
two  companies  was  come  to,  not  for  a  complete  roads  and  waterways,  Tliere  was  from  the  he- 
amalgamation,  but  for  the  pooling  of  gross  reve-  ginning  complete  orgmnization,  intelligent  sur- 
Que  and  working  expenses  and  the  division  of  vey  and  construction  and  strict  supervision;  so 
uet  profits  on  a  fixed  percentage  basis,  with  that  an  almost  perfect  system  of  Imes  of  com- 
additionai  arrangements  for  the  joint  contribu-  munication  existed  in  France  before  railways 
lion  of  capita!  required.  It  was  not  the  inten-  were  known.  In  no  other  country  had  such  re- 
tion  of  the  two  companies  to  seek  Parliamentary  suits  been  accomplished  in  road-making,  and 
authority  for  this  arrangement,  as  they  were  nowhere  else  was  such  completeness  of  organiza- 
not  bound  to  secure  the  sanction  of  any  other  jion  and  development  'possible.  The  genius  of 
body  than  their  shareholders.  But  the  gov-  highways  had  in  some  sort  come  down  to  France 
ernment  virtually  intimated  that  the  new  ar-  gs  an  inheritance  from  Borne,  whose  military 
rangement  was  so  important  and  far-reaching  roads  were  one  of  her  most  characteristic  mon- 
in  its  bearing  on  the  interests  of  the  public,  that  uments.  In  this  state  of  case,  with  a  perfect  sys- 
^^^  'J^^  "i.^sreement  ought  to  be  embodied  tem  of  roads  and  canals  already  built  and  in 
in  a  bill.  Tins  bill  received  the  royal  assent  on  operalwn  — which  made  railways  seem  less  nec- 
I  Aug.  1899,  and  seven  months  thereafter  the  „,  ;„  p„^^  j^an  in  other  countries -it  is 
new  arrangement  «ime  into  operation.  ^^j  ^^  ^y,^^  ^^^  ^^^^^  built  railways  sJowty 
Tlie  preamble  of  the  bill  recites  that  ^^^  cautiously.  So  it  was  not  merely  accidental 
With  ■  view  to  avoiding  uadtic  eompttltioTi  and  that  France  moved  tardily  in  this  matter.  It  is 
nnnrceasary  tipcnse  _»nd  deliys  and  other  inconven-  not  in  the  French  character  to  make  radical 
jenwi  aiising^om  divetiiw  of  '"Je™"  »"'*  "•  t"™*  changes,  or  to  do  things  piecemeal;  and  it  was 
«i)u«e»  of  ^e  i"o  impLia  .  .  «  is  «■  easy  for  her  highway  engineers  to  see  that  other 
pedient  and  will  be  for  the  puhllc  adTintue  that,  nations  were  blundering  in  their  first  railway 
Buhject  to  ihe  provisiona  and  enMimem,  io  ihii  Act  construction.    The    racial   qualities  that   distin- 

contamed,    the    TiiiaerlahlnEi    of    the    two    compuiiea  »'^"*'"-»  "^*'     *-  ^,    -      ^  -  ■..       e         j  _    ,.,_  j 

ahould    lie    used,    worked,    managed,    maintained,    nnd  gulsh     the     French,    their    Spirit    of    order    and 

improved    from    and    after    the    paaBiog    of    thia    Act,  economy,   their   nolion   of  proportion,   and   their 

u   one   undettthrog    ....  conservative    good    sense    In    business,    all    had 

_,       .    ,  ,-.  .  J       m       _:        n  ™.,.!.t..  something  to  do  with  their  making  haste  slowly 

The  Act  constituted  a  Managing  Comnrntee  .  ^  building.     It  is  very  much  the  French 

to  administer  the  two  railways  "  ^^^  wmpanj^  ^       ^       »       ,        ^^  ^^^  .^.^■^^  -^ 

that  new  body  being  made  up  of  the  directors  ^^>^  v^  v^^^  ^^  ^^^^  ^ 

"'T.r'clS^i  .8;a  sum  up  their  view  when  it  is  '•--^.^'^.-'t-'lJirf -„,S 

iirrt^fsnuAJt^i^foVw^^^-Toif^^^^ 

l;7ied  eSerie^ci'Lr  fSly  demons, raTe'd  "the  The  result  is  that  they  now  possess  the  only  rail- 

fact   that,   while   Parliament   may   hinder   and  way  system  m  the  world  which  was  intelligently 

thwart  it,  it  cannot  prevent  it,»     The  theory  of  conceived  from  the  outsrt  as  a  unit   wh^bj«W 

Ihe   British   Constitution   is   that   Parliament   is  scicnttficalJy  planned  and  laid  down  by  competent 

omnipotent,  and  here  ther«  is  formal  admission  engineers  working  together  to  a  common  end, 

that  there  are  thinff*  that  omnipolene*  cannot  do.  and' which  was  built  as  a  whole,    pe  condition* 

^rottec— The  French  railway  system  was  de-  in  France  that  made  this  possible  had  tbeir  (ten- 

veloped  a  little  later,  than  the  English,  but  we  eaia  in  the  dofninatmir  MK«city  and  spint  of 

muat  )o(dc  as  iar  bock  aa  the  reign  of  Louis  X.I„  efder  of.  Louis  XI.    Th«  highways  aod  canals 
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led  np  to  the  railway  lines,  and  the  goreminental  it  became  obvious  that  a  considerable  amount  of 
TCguutioii  and  control  of  the  old  land  and  water-  new  construction  was  necessary  in  order  to  bring 
«ays  grew  naturally  into  the  present  system  of  the  railway  system  up  to  a  proper  standard  of 
railway  supervision.  The  system  of  roads  and  utility  and  efficiency,  and  in  order  to  secure  this 
waterways  existing  in  1830  suited  the  French  na-  construction,  each  ot  the  six  companies,  and 
tion  exactly.  They  were  so  arraiiged  and  dassi-  each  in  its  own  district,  undertook  to  construct 
fied  that  each  bore  its  exact  proportion  of  impof'  a  large  number  of  branch  lines.  The  govem- 
tance,  whether  national,  departmental  or  local,  ment  took  the  initiative,  and  in  order  to  facili- 
They  were  regulated  from  Paris  with  ease  and  tate  this  new  work' and  to  secure  it  promptly 
with  military  precision.  Never  was  there  so  effi-  recourse  was  had  to  a  system  of  slate  guaran- 
dent  a  corps  of  engineers  for  carrying  out  such  a  tees  of  interest  on  the  bonds  upon  which  the 
scheme  as  that  which  is  trained  at  the  Ecole  des  money  for  the  new  construction  was  to  be  raised. 
Fonts  et  Chaussees.  The  first  step  taken  by  the  This  was  the  plan  devised  by  De  Franqueville. 
government  looking  to  a  general  railway  system  Money  was,  of  course,  easily  raised  by  issues- 
was  the  appropriation  of  a  sum  of  money  to  of  bonds  upon  which  the  governmeni  guaran- 
pay  the  government  engineers  for  laying;  out  a  teed  4  per  cent,  this  guarantee  making  the  se- 
general  system  of  railway  lines  covering  the  curitiea  instantly  marketable  and  extremely  val- 
whole  of  France.  When  this  survey  was  com-  uable.  There  was,  accordingly,  no  wasteful 
pleted,  and  while  the  lines  existed  only  on  the  financiering,  no  iniquitous  jobs,  no  lack  of  funds, 
maps  and  bloe-prints  of  the  engineers,  the  gov-  no  foreclosures,  no  reorganizations,  receiverships 
emment  next  took  up  the  question  of  ownership  or  squeezing  of  investors.  In  1S65  a  further 
and  management  While  other  countries  had  plan  was  proposed  in  the  Chamber  for  the  con- 
been  acting  and  experimenting  and  making  struction  of  a  network  of  local  roads  not  to 
costly  mistakes,  France  bad  been  reasoning  and  belong  to  the  six  companies,  and  the  municipal 
thinking  the  matter  out.  There  was  a  long  series  authorities  were  given  the  right  to  subsidize 
of  debates  in  Parliament  between  1837  and  1840.  snch  lines.  Pursuant  to  this  plan,  several  thou- 
The  plan  finally  adopted  was  the  conception  of  sand  miles  of  these  local  lines  were  built 
Thieis,  and  was  settled  upon  in  1843,  The  plans  throughout  the  country  within  the  next  five 
then  and  thus  deliberately  conceived  and  ma-  years.  It  was  not,  however^  contemplated  that 
tured  —  both  of  engineering  and  of  legislation —  they  should  be  combined  mto  systems  which 
have  since  been  carried  out  consistently.  They  might  interfere  in  any  way  with  the  monopoly 
were  sufficiently  elastic  to  be  practicable.  It  of  the  six  companies.  They  were  designed  to 
was  at  the  outset  a  policy  of  support  and  con-  be  feeders.  However,  after  the  war  of  1871, 
trol  without  actual  ownership,  or,  in  other  words,  the  prohibition  to  combine  was  successfully 
a  policy  of  subsidies  to  encourage  private  com-  evaded,  and  these  local  lines  by  a  series  of 
panics,  and  in  return  for  these  subsidies  a  reser-  combinations  began  to  be  serious  competitors 
vation  of  more  or  less  important  rights  of  state  in  many  places  to  the  main  systems.  This  made 
control.  As  the  work  proceeded  and  as  new  it  necessary  for  the  government  to  take  the  mat- 
conditions  arose,  amendments  and  modifications  ter  again  in  hand,  and  the  problem  .was  ultimately 
were  iitcorporated  into  the  plan  as  originally  solved  by  having  the  great  companies  take  over 
conceived.  In  1842  it  was  strictly  a  plan  for  the  local  lines  within  their  territories  severally, 
subsidies;  in  1852,  extensions  of  chartered  priv-  upon  terms.  In  1879,  by  a  decree  of  July  of  that 
ileges  were  granted  to  the  companies;  in  1859,  year  in  the  Chamber  of  Deputies,  De  Freycinet 
a  scheme  for  the  guarantee  of  interest  on  the  undertook  to  raise  a  loan  of  3,000,000,000 
bonds  was  inaugurated,  and,  in  1883,  the  goveni-  francs  for  the  construction  of  about  10,000 
ment  guarantee  was  extended  to  dividends.  miles  of  additional  line.  This  plan  has  been 
Under  the  plan  adopted  33  different  com-  slowly  carried  out  since  that  time.  There 
panies  were  diartered,  corrtemplating  about  2,500  was  at  first  some  delay,  but  by  the  beginning  of 
miles  of  line.  Building  went  on  rapidly  until  1884  this  last  comprehensive  scheme  of  railway 
the  revohition  of  1848,  and  then  again  after  the  development  was  settled  upon,  the  leading  points 
accession  of  Napoleon  III,  in  1851.  The  lines  of  which  were  these:  first,  that  the  state  here- 
have  from  the  beginning  been  laid  down  with  after  should  confine  its  own  railway  operations 
the  idea  of  avoiding  all  duplication  and  all  waste  to  the  small  district  in  the  southwest  occupied  by 
of  capital;  they  were  surveyed  and  traced  by  what  is  known  as  the  state  line;  that  isolated 
government  engineers,  and  each  part  stood  in  its  lines  which  the  state  owned  in  various  parts 
proper  and  intelligent  relation  to  the  whole,  of  the  country  should  be  taken  over  by  that  one 
Parallel  lines  were  forbidden  as  a  matter  of  of  the  six  great  companies  in  whose  territory 
course,  and  competition  was  not  conceived  of  as  it  lay;  second,  that  additional  lines  as  needed 
among  the  possibilities  of  the  situation.  By  should  in  future  be  constructed  only  by  the 
1852  the  number  of  independent  systems  had  companies  in  whose  distrirt  they  belong;  third, 
been  reduced  from  33  to  ri,  and  in  iSsg  the  11  that  the  state  should  guarantee  each  company 
were  reduced  to  6,  of  which  g  radiated  from  a  minimum  dividend,  and  that  when  the  amount 
Paris.  Each  had  a  monopoly  in  its  own  terri-  available  for  dividends  exceeded  a  certain  per- 
tory.  Competition  running  riot,  the  construe-  centage  —  the  rate  differing  for  each  hne  —  two 
tion  of  needless  lines  as  a  mere  speculation  in  thirds  of  the  excess  should  go  to  the  state, 
the  secwities,  rate  wars,  with  their  attendant  The  Innit,  however,  was  placed  so  high  thatthis 
iniquities,  and  the  consequent  wanton  waste  of  provision  has  been  practically  inoperative.  Thus, 
money  and  effort  in  construction  and  operation  for  example,  on  the  Northern  line,  the  guarantee 
are  essentlany  unthinkable  to  a  French  railway  minimum  dividend  is  135  per  cent,  while  the 
engineer  or  olficial.  New  construction  is  under-  point  beyond  which  the  state  shares  the  excess  . 
*aken  only  as  required,  and  to  meet  the  neces-  is  22.1  per  cent.  In  the  case  of  the  Pans,  LyOM  , 
flities  for  more  lines  growing  out  of  the  devel-  &  Mediterranean,  the  guarantee  minimum  1S  II  ; 
•fment  at  any  partictilar  terrkorv.    About  r8b9  per  cent,  the  state  shanng  in  anything  bevond 
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centages  for  tfie  other  companies.  paxalLeling;  tnat  ia  consequence  very  little  mtwey 
All  of  the  lines  in  France  with  one  exception  was  wasted  in  constrnctioq ;  that  coispctitkin  did 
are  owned  and  operated  by  private  companies,  not  enter  into  the  schmie  as  origioally  devised. 
They  are  coticidis  and  become  state  properly  and  that  when  it  arose  —  notably  through  the 
upon  the  expiration  of  the  concessions.  Mean-  consoUdations  of  the  network  of  local  lines  buiit 
time  they  are  subject  to  a  strict  governmental  between  J865  and  1870 — it  was  suppressed  by 
supervision  and  control.  The  length  open  for  the  government ;  that  railway  investnieDts  have 
trallic  on  31  Dec.  1901,  was.  23,880  miles,  which  been  almost  uniiormly  profitable,  and  iqmn  the 
fully  meets  all  the  requirements  of  the  country,  whole  much  more  profitable  than  in  other  couii- 
The  original  sciieme  was  (or  the  govemmcni:  tries;  that  freight  rates  are  not  excessive  and 
to  contribute  about  250,000  francs  per  mile ;  and  that  passenger  rates  are  very  low ;.  that  the  pub- 
private  enterprise  to  find  about  200,000  francs  lie  is  well  served,  the  passenger  service  espe- 
per  mile,  thus  dividing  the  expense  and  the  daily  being  of  the  yery  best ;  £at  govenunenial 
ownership.  The  concessions  generally  were  to.  regulation  is  not  hampered  or  thwarted  by  the 
fall  In,  first  in  about  40  and  later  on  in  pg  years,  strength  of  the  railways  as  toanopoliesi  that  no 
When  this  occurs^ about  the  middle  of  tlie  mischief  and  much  good  seems  to  have  come 
present  century  —  the  government  will,  it  is  from  the  elimination  of  conipetitioB  bet'veen 
claimed,  become  possessed  of  an  asset  in  the  lines,  and  that  upon  the  whole  the  French 
shape  of  railway  ;[)ropcr[y  sufficient  in  realizable  scheme  secures  a  maximum  of  adequate,  efficient 
value  to  pay  off  in  full  tlie  national  debt.  In  and  satisfactory  service  at  a  minimum  of  cost 
1892  the  French  railways  were  conservatively  and  friction. 

valued  at  16,000,000^000  francs.  The  original  Belgium. —  The  policy  of  government  owner- 
plans  of  construction  and  joint  ownership  were  ship  is  perhaps  best  typified  by  the  Belgian 
somewhat  modified  as  time  ran  on.  In  the  system.  Of  all  countries  in  the  world  Belgjum 
construction  of  tlie  French  lines  there  has  been  probably  offered  the  best  field  for  a  state  rail 
less  waste  of  capital  and  better  results  for  cap-  road.  The  country  is  small,  compact  and  rich, 
ital  than  elsewhere  in  the  world.  French  rail-  the  population  crowded,  active  and  intelligent, 
ways  have  cost  less  and  come  to  more  than  any  and  the  industries  varied,  all  which  insured  a 
others  on  earth.  It  need  not  be  argued  that  the  targe  volume  of  local  traffic.  Moreover,  Bel- 
French  scheme  put  in  practice  would  inevitably  gium  is  on  the  highway  between  England  and 
reduce  the  cost  of  construction  to  a  minimum  Germany,  ao  that,  in  addition  to  a  dense  local 
and  would  secure  the  best  results  for  the  least  traffic,  the  Belgian  lines  were  certain  to  secure 
money.  Passing  by  the  matter  of  tlie  state  considerable  through  traf^  on  ccmmodities  mov- 
guaraniee  of  interest  and  dividends,  it  may  be  iog  between  England  and  Germany.  There  was 
said  that  the  net  earnings  of  the  six  private  iD  consequence  of  all  this  little  rcK^n  for  mis- 
companies  have  been  upon  an  average  far  be-  take  in  locating  the  main  lines,  and  they  we.  % 
yond  anything  accomplished  elsewhere  in  the  as  in  France,  for  the  toost  part  laid  down  intel- 
world  in  that  respect  from  railway  operation,  ligently  and  built  economically.  Railway  con- 
Furthermore,  in  face  of  the  strong  position  of  struction  began  as  early  as  1&33.  Private 
the  French  railwaj^s  as  monopolies,  the  govern-  companies  were  allowed  to  build  lines  where- 
ment  notwithstanding  exercises  a  sufficient  con-  ever  the  state  did  not  clioose  to  build,  but 
trol  —  one  which  is  in  many  respects  admirable,  competition  between  the  lines  owned  by  private 
No  other  country  has  in  its  civil  service  siKh  companies  and  the  state  lines  was  not  at  any 
a  body  of  trained  engineers  and  inspectors,  and  time  part  of  the  original  scheme.  Like  the 
nowhere  else  are  things  done  so  well  alon^  these  French,  the  Belgians  saw  from  the  start  that 
lines. as  in  France.  The  French  plan,  as  is  seen,  compttition  would  be  uneconomic  and  wasteful, 
forces  the  numerous  independent  companies  to  The  private  railways  increased  rapidly  from  200 
work  in  harmony  with  one  another,  while  giving  miles  in  1850  to  700  miles  in  i860,  and  1,400  miles 
each  of  thera  an  absolute  monopoly  in  their  in  1870,  This  rapid  growth  of  the  private  lines 
own  territory.  Jt  renders,  therefore,  the  process  was  accompaoie4  by  tjieir  Inevitable  consolida- 
of  consolidation  within  that  territory  easy  and  lion  into  systems,  and  in  spite  of  the  fact  that 
inevitable.  Whatever  slight  attempts  have  been  competition  had  not  been  contemplated,  di-^r? 
made  in  the  Chamber  to  cheek  or  prevent  com-  began  in  Belgium  about  1856  a  period  of  raii- 
bination  or  monopoly  have  been  promptly  over-  wAy  war  between  the  state  and  the  private  lines 
ruled  as  contrary  to  tlie  genera]  scheme.  This  and  amonsc  the  private  lines  themselves.  Theo- 
was  particularly  the  case  in  1875,  when  Phillip-  r^tically,  3ie  state  had  and  exercised  tJic  power 
part,  a  Belgium  capitalist,  undertook'  to  consoli-  to  forbid  the  private  companies  Irom  entering 
date  the  local  lines  as  against  thesix  companies;  into  any  competition  with  the  state  lines,  but, 
and  even  the  state  itself  in  the  operation  of  its  in  spite  of  that,  competition  in  Belgium  after 
olvn  lines  in  the  southwest  has  never  succeeded  a^out  1856-7. .-was  keen.  The  sfeite.  had  tlie 
in  breaking  into  the  monopoly  of  the  Orleans  better  routes  and  in  soqje  sort  the  inside  track. 
Company  m  that  territory.  While  France  pro-  but  some  other  advantages  possessed  by  the  pri- 
hibits  effectively  competiiiQn  between  her  rail-  vate  companies  f^racticallj.  offset  this  ^dvanUgc 
way  lines,  she  is  constantly  spending  large  sums  This  competition  working  the  t»s«»l-  .mipchief 
in  improvii«  internal  water  communication;  and.  filially  drove  the  government  to  the . enpedient ■ 
private  carriers  using  these  waterways  without  .  of  (luying.out  the  private,  companies.  Thisb^TB" 
payuig.aw  toll  carry  off  more  or  less  traffic  about  1870.  By  1874,- the  government  owned 
from  the  railways,  and  are  allowed  to  do  so.  To  more  t)ian  half  tlie  mileaoe  of  the  coi«>tn.  B>  . 
make  a  summary  statement  we  find  the  facts  1880.  it  owned  two  thirds,  and  in  1902,  there 
to  be  that  in  France  the  railway  system  was  in-  were  2,316  miJes  of  railway  in  the  country,. all 
telligently  planned  as  a  unit  from  the  outset; .  or  practically  all,  of  which  is  controlled. Iv  th« 
that  the  Imes  were  (aid  down  by  competent  gov-  statti,  either  through  ownership  (v;  lewej  w^ 
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competition  i&  in  consequence  wholly  eliminated,  copapetition  between  parallel  lines  did  not  enter 

Tlie  slate  now  owns  more  than  70  pe'  cent  oi  into  the  scheme  of  construciion  and  reconslruc- 

the  total  mileage,  ami  operates  almost  all  of  tbe  tion,   and   consequently   consolidation   was  not 

remaining  30  per  cent  by  lease.    This  is  in  brief  only  inevitable  hut  easy,  and  it  was  facilitated 

the  history  oi  the  development  of  railways  in  wherever  there  was  duplication.     Upon  the  di- 

Belgium.     It  appears  that  competition  was  not  vision   of   territory    between   the   four   systems, 

part  of  the  original  Kheme;  that  it  nevertheless  and  with  the  consolidation  of  lines  within  those 

arose  and  ran  its  course;  that  when  the  state  four  territories  respectively  and  the  building  of 

realiied  the  disadvantage  of  it,  steps  were  taken  the  connecting  links,  the  problem  of  construction 

to  eliminate  it  entirety,  and  that  tnis  was  done  was  in  a  way  to  be  salved ;  or,  in  other  words, 

by  the  purchase  of  the  competitive  lines.    There  the  lines  were  laid  down  and  ready  for  operation. 

was  at  first  the  inevitable  consolidation  of  the  HexX  came  the  problem  of  ultimate  ownetship 

private    lines,   eliminating  competition   between  and  present  maintenance  and  operation.     Soon 

those   lines   themselves,   but  intensifying  jt  as  after  1870  the  state  had  begun  to  buy  up  tlie 

between  them  and  the  government  lines.    Then  lines,  especially  in  the  north,  where  there  was 

came  the  consolidation  of  these  lines  with  the  danger  from  Austrian  influence,  and  by  about 

Btate-owned  lines  by  government  purchase,  and  1875  a  considerable  part  of  the  mileage  of  the 

competition  was   at  an  end.     It  is  another  case  kingdom  was  owned  and  operated  by  the  state. 

of  the  universal  tendency  to  combine,  and  of  So  that  by  that  time  Italy  seemed  committed  to 

the  powerlessness  of  government  to  prevent  it  what  ma^  be  called  the  Belgian  system  of  state 

Italy. —  In  1878,  a  Parliamentary  commission  ownership  and  operation.    But  Belgium  was  jidi 

in  Italy  undertook  an  investigation  of  the  rait-  and  Italy  was  poor,  and  it  was  soon  found  that 

way  situation  in   that  country.     Testimony  was  the   state  was   neither  managing  the  lines   wdl 

taken  throughout  the  kingdom,  and  an  enormous  nor  making  any  money  out  of  it;  there  ww, 

nxass  of  material  collected.     In  18S1,  this  com-  therefore,  general  dissatisfaction  throughout  the 

mission ' made    its    report    to    the    government,  country  with  the  railway  system;  neither  the 

which     was    subsequently    published    in    seven  poorly   served  public  nor  the  depleted  treasury 

quarto  volumes.    It  was  the  mpst  thorough  rail-  of  King  Victor  Emmanuel  was  satisfied.    It  was 

way  investigation  iver  undertaken  in  the  world,  in  that  atUe  of  affairs  that  tlw  investigation  of 

and  the  report  is  probably  the  most  valuable  in  1878  was  undertaken,  the  result  of  which  was 


eria]  parts  of  it  have  be^i  that  the  Italian  statesmen  who  liad  the  matter 
translated  into  French,  and  are  thus  available,  in  hand  came  to  the  conclusion  that  it  was  not 
From  the  work  of  this  commission  it  appears  the  proper  function. of  the^Italian  stale  to  run 
that,  prior  to  the  wars  which  resulted  in  the  its  railways;  that  State  msnagement  in  Italy 
union  of  the  Italian  states  in  iSjo,  the  principal  had  proved  more  costly  and  less  satisfactory 
railway  lines  of  Italy  not  on^  were  disconnected  than  private  maaagcmeni,  and  that  the  carrying 
and  indepeodent  of  each  other,  but  also  consti-  on  of  so  vast  an  undertaking  by  the-  new  state 
tuted  isolated  or  strictly  lofal  syBteme,  for  each  involved  political  risks  and  dangers  of  a  serious 
of  the  chief  ind^endent  states.  Thus  the  lines  tiature.  The  outcome  was  the  chartering  in  18^ 
in  Tuscany,  in  Ltunbardy,  and  in.  Piedmont  were  of  three  private  comnanies,  one^  the  Adriatic, 
wholly  distinct  both  ^om  one  another,  and  for  the  territory  on  toe  ea^  of  the  Apennines, 
also  from  those  centring  .in  Venice,  Rome  and  a  second,  the  Mediterranean,  for  the  territory 
Naples,  Some  o^  the  early  charters  had  come  on  the  west,  and  a  third,  the  Sicilian,  tor  Sicily, 
from  the  Emperor  of  Austria  and  one  from  the  the  two  systetos  in  the  peninsula  being  of  about 
Pope ;  the-  Unes  were  inadequate,  to  the  demands  equal  cooscqiietice,  while  the  one  in  Sicily  was, 
of  the  busmess  of  the  country,  the  service  was  of  eourse,  smaJler.  A  fourth  company  has  since 
very  poor  and  thi:  companies  snbstantially  ^nk-  been  chartered  to  operate  the  lines  in  Sardinia. 
,rupt  and  irresponsible,  but  therf  was  plenty  These  companies  were  to  take  over  the  rolling 
.of,  competition.  The  problem  after  187a  was  to  stock  of  the  lines  within  their  respective' terrt- 
uaite  and  epnsolidate  these  scattered  and  local  .tories  at  a  valuation,  and  thus  become  the  owners 
-.iinas.  into  systems  fit  for  united  Italy,  to  oon-  of  it,  and  to  maintain  axd  operate  the  lines, 
struct  new  lines,  to  reconstruct,  old  ones,  to  re-  dividing  the  gross  receipts  with  the  atMe  on  an 
equip  and  rto  reconstitute;  and  then  to  operate  agreed. basia.  So  that  tiie  ultimate  solution  wbs 
the  reconstructed  lines  as  a  wholei  Th<  range  that  t))e  state  was  bo  owit  the  lines,  while  pri- 
of  mountains  from  north  to  south  which  con-  vate  companies  were  to  operate  theim.  .  Practi- 
stitutes,  the  back-boiw  of  the  Italian  penitistda  -cally  the  railway  buiinws  of  Italy  proper  is  in 
dictated  a  natural  division  of  territory  for  ttue  the  hands  of  two  companies,  one  on  either  aide 
amalgamated  lines.  Thece  was  as  of  coiirse  of  the  Apennines,  the  line*  meeting  at  Naples, 
much  local  jealousy  to  overcome.  Although  Rome^  Florence,  Milan,  and  elsewhere.  Be- 
. Italy  tras  too  poor  to  ^icnd  much  money  in  Iwbcd  i£tii:aod  18^  the  length  of  t be,  Italian 
experiments,  there  wa3  thouc^t  to  be  datwer  to  raHway  system,'  almost  -  doidaled  itself,  and  in 
the  sutonoitiy  of  the  new.  state  in  permitting  'i8qfi,  there  were-  9,Sis  miles  of  li>e.  open  for 
foreign  capital  ta  come  into  thq  railways,  and  trdffic.>  The  sbrrios  is  satisfactory  and  the  rail- 
it  was  prevented  by  the  govefiutent,  so  that,  in  way.^lem  is  mnkine  rapid  progress  throughout 
consequence  of  all  these  mailers  and  hindrances,  th*'kiagi4om.>  Thtswesee  that  in  Italy,  com- 
thinga  at  first  moved  slowly.  Connecting  links  *pelatia|i  |ireGe4ed  loombination ;  that  itwas  found 
Vere  lii^'St  built,  which  served  to  unite  the  isQ-  to  woijc  ttiiseUef'and  that  aUempts  at  combina- 
lated  .local  systems,  the  plan  betog  to  conEolidalrC  .tion  werfathe  inevitable- result ;  that  when  the 
the  local,  parallel  and  compeliBg  lines  rather  than  'mabtcp  wts  taken  seriously  and  intelligently  in 
the  -connecting  lincf.  Finally  the  roads  fell  into  hatvl  by  (ha  state,  eompetitiort  was  eliminated  t^ 
fonr  systems  —  that  of  Upper  July,  that  of  lawl-.^andttie  territory  divided;  and  that  then,  ajrf 
Rome,  that  of  the  east  coast,  and  that  of  Sicily  ithen  «inlr.  were  aatiefactory  reaulte  secured  -iv 
SLBd  the  ^v)tl).    Htin,  as  etsewhue  in  Europe,  ntHway  tfperstioK.',    Jt.  appeans,  therefore,  Mmf 
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whether  we  choose  state  operation  as  in  Bd-  and  for  the  paat  qnarter  of  a  century  the  rail- 

gium  or  reject  it  as  in  Italy,  it  is  the  same  as  far  ways  of  the  country  have  been  operated  on  non- 

■s  competition  and  combination   are  concerned ;  competitive   iines.      Pooling    arrangements    with 

that  the  same  economic  laws  govern  in  each  case,  the  canals   and  other  competing  waterways   ate 

and   that  in  the   long   run  competition   is   elim-  sanctioned,  in  order  fully  to  eliminate  wasteful 

inated.  competition  and  unjust  discrimination. 

Cermony.— Railways  in  Germany  grevi  up  Auilria.— In  igoi,  Austria-Hungary  had 
very  much  as  they  did  in  England,  at  first  with-  39,014  kilometres  of  line  open  for  traffic.  The 
out  any  general  plan,  and  without  any  real  first  Austrian  charter  was  granted  bi  1836,  and 
comprehension  or  appreciation  of  the  problems  construction  went  on  actively  thereafter  until 
involved.  The  Germans,  however,  like  the  Eng-  the  revolution  of  1848.  The  original  idea  was 
lish,  seem  to  have  started  right  on  the  question  to  follow  the  French  system,  and  have  the  lines 
of  competition.  Their  earliest  statutes  explicitly  built  and  operated  by  private  companies.  Their 
recognized  the  right  10  a  monopoly  in  their  first  statute  of  1838,  it  may  be  noted,  was  the  first 
iines.  The  country  then  consisted,  aside  from  general  railway  law  enacted  in  any  country  in 
the  central  kingdom  of  Prussia,  in  large  part  of  the  world.  It  provided  for  undertakings  by  pri- 
a  number  of  semi-feudal  principalities,  and  local  vate  companies,  and  for  guarantees  by  the  state 
railway  systems  sprang  up  in  each  of  the  states,  of  interest  upon  the  cost  of  construction ;  it  lim- 
which  now  constitute  the  present  German  Em-  ited  dividends  on  shares  to  15  per  cent,  and 
pire,  so-called.  Prussia  followed  Belgium  in  absolutely  prohibited  the  construction  of  parallel 
a  general  way  in  her  early  legislation  and  initial  lines.  It  was  discovered,  however,  as  time  ran 
construction.  The  first  state  railway  in  Ger-  on,  that  the  French  system  was  not  well  suited 
many  was  built  in  Prussia  about  1848-50,  from  to  the  condition  of  thin^  in  Austria ;  and  in 
Berlin  toward  the  Russian  frontier.  Other  spite  of  statutory  prohibition,  as  the  lines  were 
state  jines  followed,  but,  pari  passu,  many  pri-  constructed  and  put  into  operation,  competition 
vale  lines  were  laid  down,  some  of  them  secur-  ran  riot.  There  was  also  the  usual  iniquity 
ing  some  state  aid,  by  way  of  guarantees  or  growing  out  of  constructing  lines  for  a  chance 
subsidies  or  stock  subscriptions  from  the  princi-  to  speculate  in  the  securities',  and  the  competi- 
pal  states.  Some,  however,  even  of  the  smallest  tion  of  the  waterways  —  of  the  Danube  and  the 
principalities,  at  first  owned  their  lines  outright  canals  —  although  pooling  between  them  and  the 
and  operated  ihem  too.  So  there  was  at  the  railways  was  allowed  and  encouraged,  added  to 
start  every  sort  of  a  railway  in  Germany.  This  the  confusion  and  disorder  of  private  manage- 
haphazard  and  piecemeal  work  begot  the  inevit-  ment.  So  in  1875,  Austria  felt  into  line  with 
■hie  result  —  fierce  competition  everywhere  the  other  comitries  of  Europe,  and  started  off 
among  the  private  companies  and  between  them  in  the  direction  of  state  ownership  and  control. 
and  the  state  roads.  The  results  were  extremely  In  1685,  about  three  quarters  of  the  mileage  in 
dissatisfactory ;  the  service  was  poor  and  the  Austria  was,  however,  still  in  the  hands  of  pri- 
rates  high.  About  1861,  Bismarck  came  into  vate  companies;  hut  all  the  lines  in  Hungary 
power,  and  from  that  time  dates  the  influence  of  were  at  that  time  owned  and  operated  by  Ihe 
militarism  upon  the  railway  system  of  Ger-  state.  By  i8()8,  more  than  half  of  the  Austrian 
many.  It  has  since  shaped  and  colored  the  lines  were  under  state  management,  and  the 
whole  development  and  operation  of  the  German  tendency  sets  more  and  more  in  that  direction, 
lines.  He  saw  clearly  enough  that  the  mixed  Russia. —  In  May  1900,  Russia  (including 
and  competitive  system  was  a  bad  one,  not  only  Russia-in-Asia)  had  41,400  miles  of  completed 
from  a  military  point  of  view,  but  also  from  railway,  and  8,000  miles  under  construction,  in- 
the  point  of  view  of  the  country  at  large.  Steps  eluding  the  great  Trans-Siberian  line,  which  is 
were,  therefore,  gradually  taken,  in  Prussia  the  greatest  railway  enterprise  yet  undertaken 
especially,  to  acquire  the  private  lines  and  to  anywiiere.  Work  began  on  this  line  in  March 
consolidate  competing  and  conflicting  interests.  1891,  and  it  is  now  open  for  traffic.  The 
The  matter  moved  slowly  because  the  country  estimated  cost  is  about  $50O/»o,OOa  The  dis- 
was  poor,  but  the  mileage  nearly  doubled  be-  tance  all  rail  from  Paris  to  Port  Arthur  or 
tween  1865  and  i8?5.  After  the  war  with  France  Vladivostok  is  about  7,000  miles,  with  a  Arough- 
in  1871,  more  rapid  progress  was  made  in  unity-  car  service  from  la  Cart  de  tEst  to  Port  Arthur 
ing  the  railway  system  of  the  country.  By  187B,  and  Peking.  The  government  furnished  a 
there  were  about  3,000  miles  of  state-owned  large  part  of  the  capital  required  for  conslroc- 
and  operated  lines,  3,000  miles  of  privately-  Hon,  and  owns  and  operates  about  two  thirds  of 
owned  and  state-operated  lines,  and  abont  6,000  the  total  mileage  in  European  Russia ;  it  has  in 
miles  of  privately-owned  and  privately-operated  addition  subsidiied  and  thus  controls  and  dom- 
lines.  In  i88t,  the  government  owned  more  than  inates  the  policy  of  the  lines  owned  and  oper- 
7,000  mites  of  line,  only  about  3,000  miles  remain-  ated  by  private  companies.'  The  tendency,  ai 
ing  in  ttie  liands  of  private  companies.  In  1B85,  dsewhcre  m  Europe,  is  toward  complete  gowm- 
the  government  owned  13,000  miles  of  line  in  ment  ownership  and  operation.  There  is,  there- 
Prussia  atone,  while  only  1,000  miles  remained  in  fore,  in  Russia,  it  wilt  probably  go  witiiout  say- 
private  hands.  In  1900,  tliere  were  30,S97  miles  ing,  no  such  thing  as  hurtful  competition,  and, 
of  railway  in  the  German  Empire,  more  than  consequently,  none  of  the  evils  incident  thereta 
93  per  cent  of  which  were  owned  and  operated  The  Minor  Countries  of  Biiro^*.— Elsewhere 
by  the  state.  Under  the  present  law  the  govern-  in  Europe  we  find  the  same  variety  in  railway 
ment  is  required  to  manage  the  railways  'in  operation  and  control  as  in  other  things;  but 
the  interest  of  general  traffic  as  a  single  system,"  the  tendency  everywhere  is  to  government  own- 
tnd  in  1886  the  government  issued  a  Code  of  ership  or  to  such  a  strict  government  regu- 
Raitway  Regulation,  applicable  to  the  whole  lation  as  effectually  eliminates  anything  like 
tftilway  system  of  the  country.  Competition  competition  between  (he  lines.  Thus  in  Norway, 
practically  ceased  in  .Germany  by  about  1875,  in  1902,  there  were  reported 't,ao3  miles  of  Him, 
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all  now  owned  and  operated  by  the  government ;  bj  which  the  necessary  funds  were  cbeapiy 
whereas  in  Sweden,  ai  the  end  of  1901,  there  iound  1  in  laying  down  the  lines  paralleling  wbi 
were  7,217  miles  of  tine  in  operation,  of  which  avoided,  and  competition  efiectivdy  prevented, 
only  2,392  were  government  lines.  But  althongh  Where  there  is  no  competition  there  is. the  less 
in  i8g3  there  were  reported  to  be- not  less  than  incentive  for  combination,  and  there  seems  not 
108  diirereni  owners  of  private  lines  in  Sweden,  to  have  been  any  great  tendency  in  the  Indian 
the  law  st'ictly  and  successfully  prohibits  coni>  lines  to  combine.  India,  therefore,  stands  neg' 
petition  between  them,  or  between  them  and  the  atively  for  the  soundness  of  my  position.  These 
state  lines  The  last  available  figures  for  the  railways  seem  to  be  rather  poor  affairs ;  there  is 
Spanish  li  M  ^ow  8,607  miles  open  for  tr^c  much  complaint  of  indifferent  service  and  high 
in  that  c-uotry,  al),  as  in  Portugal,  owned  hj  rates.  How  far  these  things  may  be  chargeable 
private  '''inpanies,  but  supported  and  controlled  to  the  inefficiency  of  the  government  or  may 
by  th»  itate.  In  Switzerland,  where  in  1899  be  due  to  the  system  itself  does  not  appear, 
there  '  ere  3,396  miles  of  line  in  working  order,  They  have  up  to  the  end  of  1899  involved  a 
the  «']vemmental  supervision  has  until  recently  yeariy  loss  to  the  Indian  revenues,  but  the 
berti  much  the  same  as  in  Spain.  In  1898,  !w  working  of  the  year  1900  resulted  for  the  first 
popular  vote,  it  was  determined  (in  view  of  the  time  in  the  history  of  the  Indian  Railway  sys- 
evils  of  over-construction  and  some  hurtful  com-  tem  in  a  net  gain  to-the  stale  of  Rs.  87,239.  and 
petition  in  spite  of  legislative  prohibition)  to  in  1901  Ra.  1,154,119.  From  the  commencement 
purchase  for  the  government  the  five  chief  lines,  of  railways  in  India,  about  half  a  century  ago.  to 
thus  putting  Switzerland  in  the  Belgium  class  the  end  of  the  year  1899,  the  loss  to  the  Indian 
of  countries  owning  and  operating  their  railway  revenues  amounted  to  Rs,  57311,487-  Whatever 
lines.  This  scheme  is  now  being  financed  and  else  may  be  true  of  the  Indian  lines,  they  have 
carried  out  by  the  Swiss  government  The  rail-  been  constructed  and  are  operated  entirely  on 
way  history  of  these  relatively  unimportant  Eu-  the  principle  of  non -competition  and  division  of 
ropean  countries  is  of  much  less  interest  and  territory,  and  there  being  no  competition  there 
value  to  us  than  that  of  the  greater  states.  The  l*"  t**"  '■«■«  tendency  to  combine ;  in  other 
Italian  system  has  been  followed  substantially  words,  the  evil  of  corapelirion  not  existmg  or 
in  Holland,  and  in  Denmark,  and  by  some  of  not  bemg  allowed  to  exist,  there  is  no  call  for 
the  other  minor  Scandinavian  countries.  combinatioa  This  is,  as  I  have  said,  negative 
/nrfi'o.— The  construction  of  railways  in  evidence  m  support  of  the  contention  that  wher- ' 
India,  which  commenced  in  1853,  has  been  con-  ever  competition  is  possible  combinatior  is  in- 
ducted on  three  different  systems :  6rs^  the  em-  evitable._  ..... 
ployment  of  companies  under  a  system  of  guar-  ■""'f  .--The  present  railway  situation  m 
aniee;  secondly,  by  the  state  through  its  own  Mweico  is  fully  disclosed  m  an  exceedingly  val- 
officials;  and  thirdly,  by  assisted  companies  either  l^^"  7?"^  recently  made  to  the  government  by 
with  or  without  guarantee  or  subsidy  from  the  ^T^  I!""*".;!'''  ^^"^  "*  Fmance.  It  pur- 
state,  and  working  with  capital  wholly  raised  P*>"»  ^o  have  been  based  upon  a  careful  mvesti- 
byUiemselves  or  partly  wiUi  capital  provided  F""^  °*,  ^V^":^  *"^  "■""  **"*?'*  °^  '^  " 
by  the  state.  Out  of  eight  \mk  constructed  lT^^Th,V'L^ZAtt':Z.fJ^t''F^'T 
oi  the  first  systenv  five  have  been  purchased  t^*i?*  J^„'S?"l"lj^  'ft^^Jf  m  ..^^ 
V  .L  .  .  ■T'_  I  .u  _  1  J  1.  _  go*temment  otnce  anifwnere  in  the  world  upon 
^n^!  tL  i™  L^^.^'.t  v  „^TnZ;  «"=  *'*i<='^-  The  fart  that  Senor  Limantinr, 
panics.  The  more  important,  the  East  Indian  ^j,^  j,  ^^^  yinually  prime  minister  of  Mexico, 
hpe,  «  carried  on  by  the  same  company  that  conr  1^  j,^  ruminated  by  President  Diaz  as  his 
structed  It  in  the  first  inswnce,  on  special  terms  accessor  in  the  presidential  office  suMcsts  his 
as  to  the  sharing  of  profits.  The  second,  the  ^igh  standing  at  home  and  gives  weight  abroad 
South  India  line,  is  m  the  hands  of  a  mw  com-  (o  his  views  on  these  questions.  This  report, 
pany,  whose  capital  was  iuWnb«ri  by  the  share-  ^hich  seems  largely  to  speak  the  voice  ofthe 
holders  of  the  old  «n&  The  three  remaining  gecretary  himself,  deals  at  length  with  the  prob- 
Imes  arc  worked  by  the  state,  and  all  five  come  j^is  of  competition  and  combination,  and  di»- " 
mto  the  category  of  stale  Imes  in  the  accounts  closes  the  fact  that  the  policy  of  the  Diai  admiti- 
of  the  govermnent  of  India.  The  total  number  jatration,  as  now  settled  and  determined,  is  to 
of  miles  of  Indian  railway  open  for  traffic  on  tnect  and  solve  these  problems  by  absolute  go»- 
31  March  1902,  was  35.529-  Although  construe-  emment  ownership,  rather  than  by  am-  further 
tion  began  about  the  middle  of  the  last  century,  futile  attempts  at  legislative  control.  The  gov- 
the  system  has  been  developed  almost  entirely  emment,  finding  that  the  general  railway  law  of 
since  what  English  writers  on  railway  problems  i8g8  (from  which,  wlien  it  was  passed— as  in 
speak  of  as  «the  rise  and  fall  in  England  of  the  the  case  of  otir  original  interstate  commerce  iaw 
great  fever  known  as  the  railway  mania,*  to  — gr^at  things  seem  to  have  been  expected)  was 
which  detailed  reference  has  hereinbefore  been  provhg  inadequate  to  the  due  regulation  and 
made.  The  Indian  railways  were,  therefore,  administration  of  the  lines,  and  realizing  the 
planned  and  constructed  in  the  light  of  the  ex-  necessity  of  stronger  and  surer  governmental 
pcrience  afforded  by  the  home  construction  and  control,  has  fcitely  come  to  the  policy  of  going 
development,  and  many  of  the  cruder  home  into  the  open  market  and  of  adopting  the  same 
blunders  were  thus  avoided.  They  now  fall  into  tactics  as  private  individuals  or  companies  in 
one  or  other  of  four  classes :  (a)  State-owned  purchasing  the  shares  of  such  lines  as  it  desires 
lines,  worked  by  companies;  (b)  state-owned  to  control.  Mexico  is,  therefore,  now  fully  com- 
and  state-operated  lines ;  (c)  lines  constructed  mttted  to  the  fteory  of  govemmenta)  ownership, 
by  gtnranteed  companies,  and  (d)  lines  con-  if  not  to  that  of  governmental  operatioo.  The 
stroctcd  by  assisted  companies.  The'  English  irsvemment  is  jnst  now  offering  to  pnrdiase  the 
government,  following  the  French  led  in  tiiat  Vera  Cmz  &  Pacific  line,  which  has  just-  been 
respect,  provided  for  a  system  of  giiaianteM,  compl^xd  by' American  opital  snd  tost  to  its 
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original  owners  \w  the  recent  suspension  oi  the  to  acqaiie  che  coaaoi  of  the  Intetoceanic  route, 
Maryland  Trust  Company  of  Baltimore,  Those  but  thia  waa  irustrated  by  the  govemmenL 
portions  of  Senor  Limantour's  report  which  dis-  Various  circnitiEtances  favored  the  governmenl 
close  the  processes  by  which  the  governinent  has  as  sgaiiist  the  foreign  bankers  in  its  aecret  nxjve 
Bcquiced  and  is  acquiring  such  a  proportion  of  to  secure  control  of  the  Interoceanic's  deben- 
the  shares  of  the  leading  lines  as  will  give  it  due  turea.  "The  ability  and  high  financial  standing,* 
preponderance  in  their  control  are  very  interest-  says. the  report,  'of  the  firm  representing  the  m- 
ing.  The  explanations  of  tbe  causes  which  hare  terests  of  the  Mexican  National  constituted  a 
moved  the  government  to  this  step,  as  contained  serious  obstacle  to  the  attainment  of  our  aims,  and 
in  the  report,  are  of  an  even  wider  interest  and  it  was  necessary  to  act  as  we  did  with  decision, 
significance  to  students  of  the  railway  problenc  rapidity  and  absolute  secrecy."  A  proposition 
In  brief,  Senor  Limantour's  explanation  is  thia;  for  3  common  exploitation  by  tbe  govern- 
The  government  has  until  recently  been  in-  the  ment  in  association  with  tbe  NaiiionaJ,  the  Inter- 
usual  elementary  attirude  of  encouraging  by  con-  national  and  the  Interoceanic  companies  fol- 
cessions,  subsidies  and  otherwise  all  the  railwajTS  lowed;  'hM  it  was  soon  recogniEed  that  such  an 
whith  either  citizens  or  foreignera  would  under-  arrangement  could  not  have  the  necessary  dura- 
take  to  build  and  operate  as  private  enterprises,  bility  nor  afford  the  indispensable  conditions 
in  the  supposed  interest  of  tbe  most  rapid  pos-  whereby  the  companies  might  secure  themselves 
eible  development  of  the  country.  It  was  only  definitely  against  the  hostility  of  other  corpora- 
in  1898  that  a  general  railway  law  was  pasted,  tions  to  which  they  might  be  exposed  in  time.* 
which,  however,  soon  proved  entirely  inadequate.  The  government  thereupon,  wisely  declining  to 
It  was,  therefore,  in  addition  found  necessary  be  drawa  into  any  partnership  arrangement  with 
to  prescribe  new  rUles  relative  to  granting  con-  th;  companies,  reverted  to  its  original  plan, 
cessions  for  competing  lines  between  points  namely,  an  arrangement  such  as  would  give  the 
already  connected,  and  to  establish  a  tariff  com-  State  pricnary  and  absolute  control  of  tlie  three 
mission  —  something  like  our  Interstate  Com-  systems,  and  in  such  a  way  as  to  protect  each  of 
merce  Commission  —  which  was  an  attempt^  them  against  such  future  competition  as  would 
through  the  agency  of  a  governmental  bureau,  be  sure  to  arise  under  the  existing  state  of 
to  prevent  combinations  in  freight  rates,  and  to  things.  The  report  declares  that  the  government 
regulate  them  in  tbe  public  interest.  In  the  has  now  determined  to  grant  no  concessions 
light  of  the  expcrienceof  other  countries — and,  hereafter  for  competing  parallel  lines,  except  in 
as  it  appears,  especially  in  the  light  of  the  expe-  territories  where  dividends  can  be  earned  by  each 
fierce  in  the  United  States  —  competition  be-  such  line.  Several  voting  trusts.  In  some  of 
tween  the  lines  is  by  this  report  pronounced  which  the  government  has  had  an  interest,  have 
harmful,  "except  where  traffic  is  large  enough  to  .existed  in  Mexico,  but  some  of  these  have  lately 
su|^>OTt  it" — whatever  that  means.  Government  been  dissolved  upon  the  advice  of  American 
ownership  and  regulation  is  declared  to  be  the  counsel. 

only  real  preventive  or  remedy  against  such  dis-  It  was  at  tirst  proposed  that  the  government 
BEtrous  compethion  —  with  its  inevitable  result  should  exercise  control  of  the  new  consolidated 
of  the  consolidation  of  competing  interests.  It  system  through  the  voting  trust  of  the  National, 
is  further  stigf^ested  that  the  fact  that  grotros  of  already  in  CJcistence.  But,  "according  to  the 
foreign  capitalists  had  undertaken  to  consoJidate  valued  opinion  of  American  attorneys,  who  are 
several  of  the  principal  lines,  obliged  the  govern-  specialists- in  affair.-i  of  this  nature,  tl  would 
ment  to  take  a  definite  attitude  lest  their  grea*  have  been  attended  with  many  bhjeetions  of  a 
railway  properties  should  thus  be  talienover  and  legs'  character,  and  have  proved  a  fruitful  soarce 
controlled  by  alien  capital.  It  was  clearly  seen  of  litigation."  Accordingly,  (he  consent  of  its 
that  these  contests  for  territory  between  the  three  members  was  obtained,  and  the  voting 
hitherto  conflicting  interests  would  eventually  trust  dissolved,  an  agrcanent  being  entered  into 
and  inevitably  result  in  either  the  forced  or  the  with  Messrs.  Speyer  &  Co.  whereby  they  wwe 
voluntaiy  consolidation  of  the  competing  sys-  lO' secure  fertile  go»emment  40  per  cent  or  more 
tems.  The  law  as  it  stood  was  inadequate  to  of  the  voting  shares.  The  report  then  enters 
prevent  the  acqtiisition  in  the  open  tnarket  by  into  a  detailed  account  of  the  steps  by  whit^  this 
any  private  interest  of  a  control  of  the  shares  <k  was  sHcCeasfully  accomplished,'  47}^  per  cei*  of 
any  company  soi^t  to  be  acquired,  and  there  'the  sbaies  being  thus  secured.  It  atso'goesifully 
was  no  way  to  prevent  the  consolidation  of  itt-  into  (he, question  of  tbe  probable  earnings  at  the 
terests.  through  voting  trusts  or  otherwise,  consolidated  railways  end-  of  1^  issuance  of 
Specifically^  the  situation  in  the  early  part  af  treasury  notes  for  $13,500,000.  American  gdd,  to 
1902,  which  seemed  to  drive  the  government  pay  for  them.  The  advantages  to'  the  govern- 
strongly  in  the  direction  of  state  owoorditp  snd  ment,  growing  out  of  the  control  of  the  new 
control,  was  this :  The  railways  of  the  country  consalidated  system,-  is  siinunarBted  hi  tbe  re- 
were  found  already  to  be  in  the  hands  of  no  -port  as  follows: 

more    tiian    four    groups    of    ispitalisto,    nwoely,  ,    j^^   havine   obtaimd    by   one  siroke   ihe   conlrol 

the  Central,  the  National  (having  lately  absorbed  ol  th.  Im«  txlonglnK  10  tb*  K«H<.n»t  md  Tbtcnaiioml 

the    InlemationaJ),    the    Intcrocetinic    arid    the  "irtaut  JMns-mniral  of  ihe  Infcrootmiic. 

Mexiam  — all  bnt  the  last -showing  great  ex-  toijl*  cosY'^  thro^raUoo'''"' and''*'*  "^"^'"'  '"  ""* 

pansrve  activity.     The  Central  especially,  by  the  3.  The    ibilitr    w    «H«'i   {nvmeAts   in    such    mn- 

-recenl    puochasa    of    exclusive    port    conoesskws  .<»r.  «  in   na   wiie   to.  tluturb<  tbe  a^iriliMam  d{  tlu 

and  the  buiWingof  n«*r  lines  in  Mid  but  of  the  ""f^-  ■'"''   '^'v"*  1'"°'''    "'■''^^  ■""    '^'   l™*   "" 

-City  of  Mtacic*;  was  thi*atening>  twrcrip^c  the  rcco^r.d  by  the  stale.       , 

National  liiK    Plainly,  tfaecefore.  tnnoolidation  Repeated  reference  is  niade  fiirongfaoat  tfa^ 

between  it  and  the  CenttBl  wonld  meritahlyfol-  report   to   the    railway 'sitiiidcm   in   the   Uvted 

low  inlhe  ordinary  conrse.     Mean* hiki  through  States,  ^nd  it  is  obviois  that?  our  experium  has 

Mestrs.  Speysr  ^  Go-,  the  J4ntlona]  ina  trying  attongly  influenoed' thcMndcan  govvnunant  in 
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its  new  departure  in  the  direction  of  state  cwn-  view  '  of  railway  history  lod  Uevel^ment 
mhip.  They  have  learned  our  tetson  before  we  iHroughout  the  wortd,  it  appears  that  there  is  a 
hftve  learned  it  ourselveE ;  and  now  that  Meicico  univrrsat  and  irresistible  tendency  in  competitive 
has  come  into  line  with  the  rest  of  the  world  rin  nilways  in  the  same  territory  to  combine  and 
its  attitude  upon  the  question  of  railway  compe-  to  divide  the  territory  between  them ;  that  at- 
tition  and  combination,  the  United  St'>te(  stands  tempts  by  legislation  or  litigation  to  prevent  it 
alone  among  the  greater  commercial  countries  of  have  uniformly  failed;  that  states  which  at 
the  earth  in  continued  persiatence  in  the  fntiie  first  recognized  and  sought  to  enforce  the  prin- 
attempt  to  secure  competition  .between  railway  ciple  of  competition  between  railways  have  one 
lines  and  to  prevent  combination  and  the  coKse-  after  another  ultimately  abandoned  the  attempt ; 
qiient  division  of  territory ;  and  it  leaves  us  upon  that  nowhere,  except  in  the  United  States,  is  the 
the  general  questions  involved  and  upon  the  principle  of  competition  now  recognized  or  still 
larger  issues  of  the  railway  problem,  quite  sought  to  be  enforced;  that  railways  in  new 
alone.  From  a  return  prepared  by  the  French  countries  or  colonies  of  old  countries,  con- 
Ministry  of  Public  Works,  it  appears  that  there  slructed  during  the  last  quarter  of  a  century  in 
were  in  Mexico  in  1870  no  more  than  349  kilo-  the  light  of  the  experience  of  the  older  coim- 
metres  of  line:  that  in  1880  there  were  only  I, ISO  tries  as  to  competition,  have  been  constructed 
kilotnctres.  while  in  i8go  there  were  9,713  '■'l""  and  operated  from  the  start  on  non-competilive 
metres,  and  in  1900  a  total  of  15454  kilometres  lines;  that  the  amalgamation  of  parallel  and 
of  railway  in  operation  — now,  as  we  haVe  seen,  competing  lines  is  entirely  consistent  willi  good 
all  substantially  imder  government  control  or  service,  reasonable  rates,  and  adequate  goverfl- 
presently  to  pass  thereunder,  as  the  result  of  the  mental  supervision  and  control :  that  where  rail- 
investigation  and  comparison  of  the  advantages  ways  compete  there  is  always  an  enormous  waste 
of  private  versus  government  ownership  and  of  capital  and  effort  and  frequently  poor  service 
operation  set  forth  in  Senor  Limanteur's  report,  and  high  rates ;  that  the  tendency  every^vhere 

Australia,  etc,— In  Australia,  state  ownership  is  to  eliminate  competition  where  any  measure  of 
and  control  has  since  Sbout  18IS0  been  absoltite  it  still  exists ;  that  government  ownership  is 
and  nniversal.  The  latest  available  st»tistiC6  good  or  bad  according  to  the  point  of  view ; 
show  12,926.75  miles  of  line  open,  namely:  In  that  there  is  a  strong  tendency  in  Europe,  and 
New  Sonth  Wales  (30  Jane  1902),  3^25.75  elsewhere  except  here  and  in  England,  toward 
mites;  in  Victoria  (30  June  igoT>,3,22nttlle3;  in  government  ownership  and  operation;  that  the 
South  Australia  (30  June  1901).  '.73^  miles;  governments  of  Europe,  with  10  times  the  police 
fn  Queenslatid  (JO  June  1900),  2,801  miles;  and  power  of  out  own,  have  long  since  abandoned 
in  West  Australia,  2,143  miTes,  by  thelaat  report,  all  attempts  to  hinder  and  thwart  the  laws  of 
While  there  was  at  first  some  construction  by  trade  and  commerce  by  restrictive  legislalloo, 
private  compam'es,  every  mile  is  now  state  rail-  oj-  to  prevent  the  inevitable  in  railway  develop- 
way.  In  New  Zealand,  in  March  1902  there  ment;  that,  instead  of  opposing  this  economic 
were  reported  2,^35  miles  of  State  railway,  evolution,  the  most  enlightened  European  gov- 
and  88  miles  of  private  lines.  The  figures  inti-  ernments  have  on  the  contrary  legalized  it,  and 
mate  that  there  is  no  serious  competition  there,  geek  to  enforce  and  regulate  it  in  the  public 

South  America  and  Africa. — In  South  Amer-  interest ;  that  the  best  and  cheapest  service  is 
ica  the  governments  generally  own  the  lines.  In  secured  where  competition  is  impossible,  and 
Brazil,  in  1897,  there  were  9,072  miles  of  line  where  the  state  puts  the  emphasis  of  its  effort, 
open  and  3,S0O  miles  in  course  of  construction,  not  on  interference  with  railway  finance,  but 
Of  this  mileage  the  state  actually  owns  but  a  gn  securing  good  service  at  fair  rates. 
small  part,  but  it  subsidizes  the  rest,  and  thns  Bibliography.— KansArA,  'Parliamentary  De- 
exercises  an  efficient  control  over  all;  which  bates*;  Pendleton,  'Our  Railways,  their  Origin, 
effectually  preverls  duplication  and  competition.  Development,  Incident  and  Romance'  (London 
In  the  Argentine  there  were  reported  in  1901  j^) ;  p^^Ot,  'The  British  Railway  Pqsition' 
about  10,259  miles  of  road,  mostly  government  (London,  'The  Statist,'  1902);  Stevens,  <In- 
lines.  Chile  in  1902  reported  about  3,000  miles  vestment  and  Speculation  in  British  Railways* 
open,  of  which  M58  belong  to  the  state.  The  (London  (900) ;  Picard,  <Lea  Cbemins  de  fer 
French  possessions  and  dependencies  in  North  francais*  (Paris  188^) ;  'Nouveau  Diction- 
Africa  reported,  in  1900,  ■  railway  system  naire  d'econoniie  politique,'  by  I^on  Say 
amounting  to  4,628  kilometres  in  length,  as  and  Joseph  Oiailley  (10th  ed..  Vol.  I., 
against  3.595  in  1890,  and  517  in  1870;  British  Paris  1900);  Thery's  'Hisloire  des  grandes 
South  Africa  seems  to  hare  had,  in  1900,  nearly  Compagnics  des  chemins  de  fer  francais' 
6.000  kilometres  of  lines  in  operation.  There  (Paris  1894) ;  'Le  journal  OfHciaP  (Paris), 
were  about  2,000  kilometres  of  line  open  in  Report  of  the  Italian  Parliamentary  Com- 
the  Transvaal  at  the  commencement  of  the  Boer  mission  of  1878  (Paris  1880) :  Cueheval- 
war,  and  about  40a kilometres  in  the  Kongo  in  Clatigny,  'Les  Chemins  de  fer  Italiens*  (Paris 
I9tx>.  The  total  length  of  all  operated  lines  in  'Revue  des  Deux  Mondes.'  July  (884)  ;  Eng-, 
Africa,  including  the  foregoing,  the  Egyptian  lisf,  Consular  and  Diplomatic  Reports.  Prussian 
lines  (2,063  tniles),  and  some  little  development  Railways  (London  1902)  ;  'L'Expl citation  des 
in  Portuguese  East  Africa,  amounted  in  igoo  to  chemins  de  fer  de  la  Prusse  depiiis  lenr  rachat 
18467  kilos,  substantially  all  of  which  is  govern-  par  I'etat'  (Paris.  'Revue  des  Deux  Mondes,* 
ment  line.  Competition  and  combination  are.  May  1893)  :  Haeitet,  'Le  rachat  des  chemins  de 
therefore,  not  open  questions  in  Africa.  The  ferSuissrs  et  des  consequences*  (Paris  1902I  ; 
several  European  coimtrie?  that  have  bnilt  the  Bell,  'Railway  Policjr  in  India'  (London  1894)  ; 
lines  there  either  operate  them  directly  or  see  Report  of  Senor  LunvUour,  Secretary  of  Fi- 
to  their  operation  on  a  strictly  non-com  petit  ive  nance,  on  the  Mexican  Railway  System  and 
basis.  Policy  (Public  Document,  r<»3);  Argument  in 
CoHclusion.— From     the    foregoing    general  the  Supreme  Court  of  the  United  States  on  the 
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Aiq>eal  of  the  IJorthem  Securities  Company,  et 

al.,  V.  the  United  States  (by  Charles  F.  Beach, 
Jun.,  October  Term,  1903)  ;  Report  of  the  Eng- 
lish Parliamentary  Committee  on  Railway  Com- 
panies Amal)(amation,  1872  ( Public  Documents 
of  the  British  Government). 

Charles  F.  Beach,  Jun., 
Author  of  '■Law  of  Railways,''  etc.;  Professor 
of  Americati  Law  in  the  University  of  Paris. 
Railwaj'  Construction.  Tracks. —  The  rail- 
way track  more  than  any  other  part  of  the 
railway  machine  had  a  crude  beKinninfi^  and 
has  reached  ils  present  condition  of  excellence 
by  a  continuous  series  of  improvements.  In  the 
first  series  of  railroad  con  si  ruction,  tracks  of 
numerous  designs  were  built,  the  chief  thought 
of  the  builders  being  to  secure  a  solid  structure 
that  would  not  allow  the  rails  to  spread.  The 
track  was  of  necessity  relatively  heavy  and  ex- 
pensive in  relation  to  the  weight  of  the  rolling- 
stock  and  volume  of  tratlic.  Three  kinds  of 
rails  were  used,  the  one  most  generally  em- 
ployed consisting  of  strong  wooden  beams  sur- 
faced with  strap  iron.  The  iron  rails  first  used 
were  cast  and  their  length  did  not  exceed  3(4 
feet.  Rolled  rails  were  soon  substituted  for 
those  of  cast-iron  and  the  length  was  in- 
creased to  15  feet,  with  a  weight  of  about  40 
pounds  to  the  yard.  As  late  as  1844  al!  rolled- 
iron  rails  used  in  the  United  Slates  were  im- 
ported from  Enffland,  and  were  in  the  shape  of 
an  inverted  V.  The  T-rail  now  universally  em- 
ployed was  not  much  used  during  the  first  20 
years  of  railroad  construction.  Since  1870  rolled 
steel  has  been  used  instead  of  iron,  and  the 
weight  of  the  rail  has  been  steadily  increased 
to  no  pounds  to  the  yard.  One  hundred  pounds 
to  the  yard  has  become  the  standard  upon  tracks 
where  traffic  is  heaviest.  The  standard  length 
of  rail  has  been  maintained  at  30  feet,  but  at 
the  present  time  some  track  is  being  laid  with 
rails  60  feet  in  length.  Along  with  the  improve- 
ments in  the  track,  bridges  and  other  structures 
have  been  strengthened  to  meet  the  necessities 
of  modern  transportation  methods. 

ConslrucHon.— A  perfect  and  safe  track 
should  be  complete  in  all  respects ;  full  bolted, 
fiill  spiked,  well  ballasted,  surfaced,  lined,  and 
gauged.  The  best  dirt  ballasted  track  is  made, 
when  laying  il,  bv  beddine  the  ties  to  a  level 
surface  on  top  before  putting  on  the  rails. 
If  it  is  intended  to  ballast  track  with  cinders, 
ffravel.  or  stone,  as  fast  as  it  is  laid,  the  fie 
bedding  should  be  omitted  in  order  to  have  the 
full  width  of  the  (trade  upon  which  to  deposit 
the  ballast,  but  at  the  same  time  the  ballasting 
should  be  kept  well  finished  up  to  obviate  the 
danger  of  spoiling  the  rails.  When  layinj?  the 
rails  care  should  be  taken  to  eive  the  proper 
space  at  the  joints  for  expansion.  Too  much 
space  at  the  joints  must  be  avoided  in  order  to 
prevent  the  car  wheels  from  battering  the  ends 
of  the  rails.  The  coefficient  of  expansion  for 
.steel  is  .oooooes  of  the  length  for  each  degree. 
For  a  rail  30  feet  long  atid  a  difference  of  100 
degrees,  or  from  10  degrees  below  zero  to  90 
degrees,  the  amount  to  allow  would  be  one- 
quarter  inch.  To  fake  up  the  flow  of  the  rail 
one-eighth  inch  must  be  added,  making  a  total 
allowance  of  three-eighths  mch.-  A  steel  rail  ex- 
pands or  contractsT^lirmrO*  a  '"iBth  under  a 
load  of  one  ton  {2,240  pounds)  per  square  inch. 


This  is  also  its  expansion  under  a  rise  of  15 
degrees  cf  temperature;  consequently,  if  a  30- 
foot  rail  is  subjected  lo  a  rise  or  fall  of  15  de- 
grees, it  exerts  a  force  of  one  ton  per  square 
inch  if  resisted.  Where  angle  bar  Siilices  are 
used  on  joints,  the  best  method  to  hold  steel 
and  to  keep  it  from  creeping  down  grades  or 
from  running  ahead  enough  to  throw  the  track 
out  of  line  or  kink  the  rails  is  to  use  the  slot 
spikes  in  the  splices.  Short  rails  (less  than  10 
feet  in  length)  should  never  be  used  in  makin-r 
connections  except  in  cases  where  it  is  absolutely 
necessary  to  use  short  pieces  of  rail,  as  at  the 
end  of  frogs,  in  the  roundhouse  tracks,  etc 

Spiking  and  Gauging.-^  AM  tracks  should  al- 
ways be  kept  full  spiked  and  in  perfect  gauge. 
Bad  gauging  detracts  from  the  appearance  of  an 
otherwise  good  track,  makes  track  easier  to 
knock  out  of  line  and  dcwn  below  the  surface, 
and  is  the  direct  cause  of  wrecks.  The  spikes 
should  be  driven  about  2H  inches  from  the  edge 
of  a  track  tie.  Both  inside  spikes  should  be 
driven  on  one  edge  of  a  tie,  and  both  outside 
spikes  on  the  other  edge  in  order  to  prevent 
the  tie  slewing  and  also  to  assist  in  holding 
the  rail  from  creeping. 

Drainage.^  In  order  to  ditch  a  cut  properly, 
it  is  necessary  to  take  measurements  from  the 
rail  lo  the  bottom  of  the  face  of  the  cut,  at  dif- 
ferent points  along  the  cut,  and  ascertain  at 
what  average  distance  from  the  track  the  back 
of  the  dilch  should  b«  located.  The  width  of 
a  cut  and  the  slope  of  its  face  on  each  side  of 
the  track  will  govern,  to  a  certain  extent,  how 
far  from  the  track  rails  to  place  the  back  of  the 
ditch,  I'he  ditch  should  be  deep  enough  to 
thoroughly  drain  the  track,  and  the  distance 
from  the  rail  to  the  back  of  it  should  be  in 
proportion  to  the  depth  of  the  ditch,  giving  the 
water  an  easy  fall  from  the  track  and  full 
passage  through  the  ditch,  avoiding  all  danger 
of  its  washing  the  shoulder  of  the  grade  or 
undermining  the  track.  As  a  general  rule  the 
bottom  of  tJiE  ditch  should  be  8  or  10  feet  from 
the  rails  where  the  grade  width  will  allow  it,  and 
about  two  feet  below  the  bottom  of  the  ties. 
When  the  track  is  ballasted  with  dirt,  the  slope 
should  commence  in  the  centre  of  the  track 
z'A  inches  above  ihe  ties,  falling  at  the  rate 
of  ij/i  inches  to  the  foot  From  this  point, 
which  is  three  feet  outside  the  ties,  an  1  two 
inches  lower,  the  incline  should  be  greater,  about 
in  the  proportion  of  four  inches  to  the  horizontal 
foot  If  the  track  is  ballasted  with  gravel,  the 
slope  toward  the  back  of  the  ditch  should  com- 
mence about  two  feet  outside  the  track  rails, 
the  ballast  at  this  point  being  level  with  the  base 
of  the  rails.  To  insure  a  thoroughly  good  drain- 
are,  all  the  water  which  falls  upon  the  track 
or  adjacent  land,  should  be  conducted  through 
ditches,  culverts,  bridges,  or  other  channels  to 
the  nearest  running  stream  that  will  take  it  away 
bcvond  all  possibility  of  injuring  the  track. 
Where  musk  rats  or  minks  are  plentiful  and 
cause  damage  to  the  track  by  burrowing  under 
it,  a  heavy  coaline  of  cinders  and  slag  along 
the  sides  of  the  embankment  is  an  effectnal  pro- 
tection against  their  depredations.  The  cinders 
form  an  acid  in  the  water  and  at  the  same  time 
are  too  sharp  for  the  animals  to  burrow  through. 

Vitrified  Pipe  Culverts.— Jht  use  of  vitri- 
fied pipe  for  culverts  under  railroads  has  eon- 
tinned    in    constantly    increasing   volume    since 
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1^8,  its  advantages  ate  now  (uUr  a^preciatad, 
and  experience  has  pointed  out  such  treatment 
as  will  insure  the  beet  results  in  eiGciency  and 
permanency.  In  northern  latitudes  especially, 
where  severe  cold  prevails,  the  culvert  should 
have  a  good  fall,  and  be  so  constructed  Uiat  no 
slandinR  water  be  allowed  to  remain  in  ~  the 
pipes  and  freeze.  When  drainage  capacity 
greater  than  that  afforded  by  one  pipe  is  de- 
sired, two  or  more  lines  of  pipe  may  be  laid 
side  by  side.  This  practice  is  quite  common, 
and  gives  an  important  advantage  in  that  the 
full  capacity  of  the  pipes  is  utilised  at  a  lower 
depth  of  water,  but  the  separate  lines  for  pipe 
should  be  laid  far  eiiouKh  apart  to  secure  a  solid 
bed  for  each  one.  No  arbitrary  rules  can  be 
made  for  work  of  this  character.  Varying 
ph}^sical  conditions  must  be  met  and  each  par- 
ticular work  treated  separately  on  its  merits. 
Under  especially  favorable  conditions  of  (food 
soil,  light  embankment,  and  good  drainage,  there 
is  no  doubt  that  the  pipe  culvert  may  be  put  in 
without  cement  and  without  end  abutments,  in- 
suring complete  construction  at  a  minimum  cost, 
hut  the  durability  of  vitrified  pipe  being  con- 
ceded, the  permanency  of  the  work  is  a  priire 
consideration,  and  the  wisest  economy  would 
seem  in  all  cases  to  suggest  the  use  of  concrete 
as  a  foundation  for  the  pipe,  and  that  each  end 
of  the  pipe  culvert  be  protected  by  parapet  waBs 
of  substantial  stone  or  brick  masonry. 

Ballasting.—  If  stone  is  difficult  to  obtain,  a 
good  track  can  be  made  with  gravel  and  stoOe 
combined  for  ballast.  The  foundation  for  the 
track  should  be  laid  with  broken  stone  and 
above  it  should  be  placed  a  quantity  of  coarje 
gravel  sufficient  to  bed  the  ties,  surface  the 
track,  and  dress  it  Cinders  are  e<]ually  effective 
as  a  ballast,  except  in  wet  cuts,  when  stone 
should  be  used,  and  are  cheaper  than  eilher 
stone  or  gravel.  Six  inches  of  cinders  will  ab- 
sorb about  one  inch  of  rainfall  and  will  thi|s 
keep  the  foundation  beneath  the  balla.'it  dry. 
Thev  make  a  superior  ballast  on  clay  fills  ijr 
giimbo  bottoms,  and  are  a  positive  exterminator 
of  weeds.  Where  the  sub-grade  is  well  drained 
ana  solid,  an  excellent  track  can  be  made  by 
balkiting  with  two  cars  of  gravel  in  a  t>Iace, 
and  to  accomplish  the  work  in  this  way,  "esti- 
mates may  be  taken  at  the  rate  of  325  cars  of 
gravel  to  the  mile  of  track.  The  embankment 
shoiild  not  be  less  than  14  feet  wide  on  lop  he- 
fore  putting  on  the  grave!.  Although  loeomotne 
cinders,  furnace  slag,  burned  clav,  and  gravel 
make  excellent  ballasts,  within  the  past  few 
years  the  best  results  have  been  obtained  from 
stone  ballast  where  the  stones  are  sufficiently 
small  to  pass  through  a  i^-inch  ring.  The  first 
cost  of  stone  ballast  is  large;  but,  once  in  place 
and  thoroughly  tamped,  it  is  extremely  solid, 
will  arrest  the  springing  action  of  the  track, 
and  will  insure  a  nearly  perfect  drainage. 

Laying  Rails. —  Owing  to  the  difference  in 
quality  and  in  the  amount  of  traffic  over  the 
rails,  it  is  quite  diflicult  to  form  a  correct  esti- 
mate of  the  average  life  of  the  same.  Good 
iron  rails  have  been  known  to  last,  in  service  on 
the  main  track  of  a  railroad  doing  a  fair  busi- 
ness, g  or  10  years,  and  steel  rails,  I.S  to  so 
years.  There  is  rotich  discussion  on  the  sub- 
ject of  broken  or  even  joints.  The  majority  of 
trsck  has  heretofore  been  laid  with  even  joints; 


but,  at  the  present  time,  all  raits  are  being  laid 

with  broken  joints,  whicl)  consists  in  placing 
the  rail  joint  on  erne  side  of  the  track  opposite 
to  the  centre  of  the  rail  on  the  other  side  of 
the  track.  Outside  of  the  general  line  and  sur- 
face, the  principal  defects  in  steel  rails  are  p^jes, 
gag  marks,  and  cinders,  which  result  in  daws. 
Owing  to  heavy  engines  and  cars  of  great  weight 
now  employed,  heavy  rails  are  demanded  to  be 
used  and  as  the  height  gives  vertical  strength, 
in  such  heavy  rails  used,  height  should  be  the 
main  consideration,  and  should  not  be  less  than 
six  inches.  To  give  good  wearing  heads,  the 
proportion  of  metal  in  the  head  should  be  kept 
down  to  the  minimum,  as  owing  to  the  present 
process  of  rolling  steel  rails  at  a  great  heat  from 
a  large  ingot,  a  thick  head  will  not  give  as  good 
results  as  a  thin  head  rail.  The  weh  should  be 
thicker  at  the  base  than  under  the  head,  which 
in  the  high  rail  insures  greater  strength,  as 
the  tendency  is  to  break  at  this  point,  if  too 
weak. 

fVave  Motion. —  As  all  the  rail  movements 
are  cm  the  principle  of  the  lever,  there  is,  of 
necessity,  an  undulatory  motion  on  the  passage 
of  each  train,  the  amount  of  which  being  de- 
l>endent  on  the  condition  of  the  sub-grade,  bal- 
last, ties,  rail,  and  weight  of  the  rolling  stock. 
The  less  substantial  the  superstructure,  the 
greater  ballast  compression  there  will  be,  and,  of 
necessity,  a  rough-riding  track.  The  foundation 
of  all  ties  being  loosely  coii«>acted  material,  any 
movement  or  "churning"  of  the  tie  necessarily 
throws  unequal  loading  on  the  ballast  at  dif* 
ferent  times,  causes  its  compression  and  move- 
ment, and  destruction  of  the  tie  foundation. 
The  wider  the  ties  and  the  lighter  the  rail  and 
the  Iteavier  the  loads,  the  greater  such  move- 
ment  must  he.  Kails,  take  a  permanent  set,  as 
regards  wave  motion,  in  one  of  three  forms : 
(a)  Joint  low  and  centre  high,  (b)  Joint  and 
centi-e  low,  quarter  high,  (c)  Entire  rail  wavy. 
As  the  vibratory  motion  of  the  rail  takes  place, 
something  has  to  give  way.  If  the  fastening  to 
the  tie  is  by  push  bolt  or  lag  screw,  the  tie  will 
be  raised  with  the  vibration  and  'pump*  the 
ballast,  and  in  time  the  fastenings  will  become 

Eltvatio»     of     Curvet. —  The     elevation     of 

ciirves  has  been  a  subject  of  much  discussion. 
T*enty  years  ago,  one-half  inch  elevation  per 
degree  of  curve  was  considered  proper ;  but 
now,  with  faster  and  heavier  trains,- a  greater 
elevation  is  required.  Engineers  claim  that  one 
inch  per  degree  for  a  speed  of  6o  miles  per 
hour  is  proper  for  curves  of  three  degrees  or 
less,  but  for  each  additional  degree  the  elevation 
should  not  esceed  H  inch.  While  practice 
teaches  the  amount  of  elevation  needed  in  any 
given  case,  it  is  a  safer  plan  to  follow  the 
ensuing  formula  deduced  from  mechanics  in 
following  the  theory  of  elevation;  E=  ^^_  ^^_ 
!»  which  E  represents  the  elevation  in  feet,  »* 
the  square  of  the  velocity  in  feet  per  second, 
g  the  gauge  or  the  distance  between  the  points 
supporting  the  wheel,  or  from  the  centre  of  one 
rail  head  to  the  centre  of  the  other,  and  R  the 
radius  of  the  curve  in  feet.  This  rule,  though 
.scientiiically  correct^  cannot  always  be  applied 
in  actual  practice,  because  all  trains  do  not  travel 
at  the  same  rate  of  speed.'    Practical  provision 
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must  be  made  for  the  average  speed  of  trains 
and  the  number  in  each  class  of  service.  For 
example,  if  a  road  have  two  trains  whose  speed 
is-  50  miles  per  hour,  four  with  a  speed  of  40, 
and  six  or  eight  with  a  speed  of  25  miles  per 
hour,  one  inch  per  defiT^e  of  curve  will  be  found 
suitable.  The  pressure  by  the  fast  train  againat 
the  outer  rail  of  a  curve  will  not  be  auaicient 
to  spread  the  rail  or  throw  the  track  out  of  line. 
The  elevation  will  be  about  right  for  the  40- 
mile  trains,  and  while  it  may  be  excessive  for 
the  slow  trains,  yet  they  will  do  no  particular 
damage  to  the  track  and  will  have  a  tendency 
to  prevent  the  track  being  moved  permanently 
outward  by  the  fast  trains.  The  liability  of  de- 
railment of  locomotives  or  cars  is  much  greater 
on  a  curve  track  than  on  a  straight  track,  and  a 
large  percentage  of  such  accidents  is  chargeable 
to  the  defects  in  the  rolling  stock  as  well  as  to 
the  defects  in  the  track  itself.  Heavily  loaded 
cars  often  leave  the  track  owing  to  the  failure  of 
a  truck  to  adjust  itself  to  the  curve  of  the  track, 
caused,  perhaps,  by  a  defective  curve  roller,  and 
the  ereater  part  of  the  load  resting  upon  one  side 
of  the  truck. 

Frogs  and  Swilckes. —  Ttic  turnout,  by  whidi 
a  car  may  pass  from  one  track  to  another,  con- 
sists of  a  fro>;,  a  rail  leading  to  the  frog,  a  cor- 
responding apposite  rail,  and  a  device  connect- 
ing these  rails  with  the  main  track  known  as  the 
Switch.  If  the  switch  is  made  to  serve  two 
turnouts,  it  is  called  a  three-throw  stuitck^  a 
trailing  switch  is  one  where  a  train  on  the  main 
track  passes  from  frog  to  switch,  while  a  facing 
switch  is  one  that  approaches  in  the  opposite 
direction.  The  common  or  stub  switch  consists 
of  a  pair  of  connected  rails  so  arranged  that 
while  one  end  is  fixed,  the  other  can  be  moved 
so  as  to  be  a  part  of  cither  the  main  track  or 
turnout.  This  switch  has  two  serious  defects  — 
the  want  of  safety  and  the  necessary  space  at 
the  end  of  the  moviuK  rail,  which  jars  the  rolling 
stock,  batters  the  switch  rails,  and  causes  dis- 
comfort to  passengers.  The  first  cost  of  a  iioiiit 
switch  is  more  than  a  stub,  but  the  split  which 
is  more  economical  to  maintain,  and  safer,  is 
cheaper  in  the  end.  In  laying  switches  the  gen- 
eral rule  is  to  cut  the  least  number  of  rails. 
When  putttntc  fro^s  into  a  track  care  should 
be  taken  to  have  them  in  a  true  Une  and  level 
with  the  track  rails  which  are  connected  to 
them.  The  gauge  rail,  opposite  the  frog,  should 
he  put  to  a  perfect  g'auge  for  the  full  length  of 
the  frog. 

The  s/iring  rail  frog  has  been  designed  with  a 
view  to  safely.  All  four  ends  are  spliced  solidly 
together  as  in  a  rigid  frog.  The  hinge  rail  is 
attached  to  the  main  rail  by  a  bolt  hinge.  This 
allows  the  rail  to  move  freely  and  prevents  it- 
from  creeping  endwise.  It  is  attached  to  the, 
movable  part  of  the  running  rail  by  strong  bolts 
passing  through  both   rails  and  a  wrought  iron 

Safely  Appliane'es.—  The  greatest  care  rausf 
be  exercised  in  the  instalment  of  safety  devices! 
as  far  as  practicable  automatic,  without  dis- 
couraging watchfulness  on  the  part  of  engineers 
and  others.  The  plan  of  sealing  the  slopping 
mechanism  and  imposing  a  severe  penalty  for 
breaking  the  seal  is  an  excellent  one.  The  most 
carefully  planned  automatic  devices  should  be 
provided,  and  no  railroad  train,  (raveling  at 
terrific  speed,  and  representing  enormous  energy. 


should  be  allowed  16  fun  without  any  safe- 
guard between  itself  and  disaster  beyond  the 
watchfulness  of  one  man,  who  may  be  taken  ill, 
or  suffer  from  a  temporary  mental  aberration, 
or  may  even  die  suddenly  and  unnoticed. 

Transfer  and  Turntables. —  These  impomnt 
adjuncts  should  be  constructed  so  as  to  be  con- 
veniently driven  by  motors  with  an  electric 
motor;  no  expense  is  incurred  when  the  table 
is  idle,  and  the  cost  per  transfer  or  turn  is  much 
lower  than  when  either  steam  or  hand  power  is 
used.  Many  railroads  are  putting  in  electric 
turntables,  and  careful  investigation  shows  that 
the  cost  per  turn  by  electricity  is  from  30  to  ,W 
mills,  while  with  hand  power  if  is  from  10  to  ir 
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Dncivbridgts  and  I^flbridges.~U\ectncity  ha) 
a  specially  valuable  field  in  connection  with  the 
operation  of  drawbridges  and  liftbridgiis.  Speed 
and  control  are  the  requisites  of  modem  methods, 
and  the  old  plan  of  operating  a  drawbridge  bf 
a  capstan  worked  by  several  meo  is  now  prac- 
tically obsolete.  A  few  yeare  ago.  the  draw- 
bridge at  Hamilton  avenue  over  the  Gowanw 
Canal  in  Brooklyn,  N.  Y„  was  operated  by  from 
three  to  live  men  working  on  a  capstan.    Then 
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substituted  opens  and  closes  the  bridRe  in  so  three  times  as  heavy  loads  as  they  on  c-.  _ 

seconds,  and  the  senices  of  but  one  man  are  bad  one,  with  less  wear  and  tear  to  the  wagons 

needed.    When  electric  current  can  be  obtained,  and    to    themselves.    The    interest    and    main- 

practically    all    drawbridRes   now    designed    are  tenance   charges   for   a   poorly   located   railway 

constructed  to  operate  by  electric  motors.  may  be  $2,500   per   year,  more  or    less.    The 

Chestib  a.  ENTTtEKiN.  direct  cost  of  hauling  each  ton  ovfr  a  mile  of 

Railroad  Engutter.  such   road   will  be   in  the  neighborhood   of  one 

Railway  Construction,  Street    See  Stbett  cent.    Increase  the  excellence   of  the   location 

Railway  Constructioh.  and    construction    of    your    railway,    and    the 

Railway   Economica.     In   one   sense    rail-  annual    interest   and   maintenance   charges    will 

way  economy  is  onJy  a  branch  of  the  general  increase  to  $5,000,   $10,000,  or   even  $20,000  a 

subject  of  political  economy  (q.v.).    The  laws  mile;  put  the  passible  tram  loads  will  increase 

which    govern    railway    rates,    railway    profits,  so  rapidly  as  the  grades  and  appliances  become 

or  railway  control  are  fundamentally  the  same  better  that  the  cost  of  hauling  each  ton  will 

as  those   which   govern   the   rates,   profits,   or  ^  reduced  to  half  a  cent,  a  quarter  of  a  cent, 

control  of  any  other  kind  of  industrial  enter-  "  "i  some  mstances  an  eighth  of  a  cent  a  mile, 

prise.     But  among  all  our  important  industries  The  question  which  of  these  methods  is  the 

the  railway  K  the  one  which  has  most  quickly  most  economical   depends   upon  the   amount  of 

and  completely  felt  the  effect  of  modem  meth-  ""a™  «"'«>  >°"  "»ve  to  handle.    If  there  are 

ods  in  the  handling  of  capital.    For  this  reason  0"'y  a  thousand  tons  of  traffic  in  a  year,  it  will 

it  is  useful  to  make  railway  economy  a  subject  ""*   P»y   even    to  build   a   turnpike.    For    the 

of  special  study,  because  it  indicates  the  possi-  savmg  of  $70  which   results   from  the  ability 

bilities    and    difficulties    which    lie    before    our  to  haul  those  1,000  tons  at  three  cents  instead  of 

Statesmen  in  the  future,  as  distinct  from  those  »="  cents  will  not  pay  the  $300  a  year  interest 

which  they  have  habitually  met  in  the  past.  ■"<!  maintenance  on  a  mile  of  turnpike.    But  if 

The    feature    which    distinguishes    modem  we   are  to  carry   10,000  tons  mstead  of   i/wo 

industries   from  those  of  earlier  times  is  the  "^"^  '*  »  Mving  of  $700  instead  of  $;o,  and 

large  investment  of  fiited  capital.    Two  or  three  this  makes  the  better  road  the  more  economical. 

centuries  ago  we  had  unimproved  farms,  smaU  J*  ^^  can  get  $100,000  it  becomes  profitoble  to 

stores  and  shops,  rude  boats  and  wagons.    To-  liave   a  railway;  and  if  we  can   get   1,000,000 

day  we  have  highly  developed  systems  of  culti-  '*   w'l   P^^   to   have  that  railway  constructed 

vation,  large  stores  and  factories,  and  complcjc  with    a  very  high   degree  of  excellence.    The 

means    of   carriage    by    land    and   water.    But  "">«;  traffic  there  is,  the  more  does  economy 

nowhere  has  the  change  been  so  marked  as  in  >n  the  direct  cost  of  haulmg  count  as  a  juslifi- 

the  character  of  the  highways  on  which  com-  cation  for  an  increase  of  fixed  charges. 

merce  is  handled.     The   rough   road   of  ancient  I"  "  newly  settled  or  slightly  civilized  com- 

days  has  given  place  to  the  turnpike,  the  turn-  munity   the   possible   traffic    per   milt    is   small, 

pike   to    the   canal,    the   canal    to   the    railway;  and    the    appliances    must    be    correspondingly 

and  with  each  successive  generation  the  railway  rude.     Economy   of   fixed   charges    is    of   more 

itself   has   become   an   instrument   of   increased  consequence   than    economy   of   operation.     But 

size  and  strength.  as  'ime  goes  on  these  conditions  are   reversed. 

The  effect  of  all  this  change  has  been  greatly  Increase  of  population  means  increased  demand 

to  reduce  the  cost  of  transportation.     But   this  for  traveling   accommodation.     Improvement   in 

result  has  not  been  reached  in  any  simple  man-  the  arts  means   increased   production,  increased 

ner.     One    set    of    elements    in    the   cost  — the  amount  of  freight  to  be  carried  to  market  and, 

so-called    Axed   charges    on   capital  — has    been  what    is    perhaps    of    still    more    consequence, 

enormously    increased.     The    country    road    of  increased   demand   for  the  hauling  of  coal  and 

our    great-grandfathers    may    have    cost    from  raw    materials    and    of    food    supplies    for    the 

$300  to   $500   a  mile.     The   turnpike   road   cost  labgrers.     Under   all   these   circumstances   there 

ten    times    as   much  — perhaps    from    $i,ooo   to  has  been  a  demand  for  every  invention  which 

{S.Ooa    The  old-fashioned   railway,  conforming  would    enable    a     railway    bj     an    increase    of 

Itself   doselv   to   the   original  character   of  the  original  cost  to  do  its  work  more  economically. 

ground,    with    steep   grades   and    sharp    curves,  We  have  substituted  steel  rails  for  iron  because 

could  be  built  for  $30,000  a  mile.     The  modem  Ihey    enabled    us   to   carry   heavier    loads.    We 

trunk    lire,    where    grades    are    reduced    to    a  have   for   the   same   reason   gradually   increased 

minimum    and    every    engineering   appliance    is  the   weight  of  our  ears  and  our  engmcs.    The 

most  hisrhly  developed,  costs  $100,000,  $200,000,  modern  locomotive   weighs   more  than  the  old- 

or  in  some  parts  even  $3oaooo  a  mile.     And  yet  fashioned   locomotive   and    burns   a   little   more 

it   is   the   expensive    appliance   which    does   the  coal;    but   it   hauls   five   and   ten   times   heavier 

work  cheaply.  loads  of  freight. 

The  general  explanation  of  this  paradox  is  Occasionally    it    will    happen    that    railways 

simple   enough.     The   higher  the   fixed   charges  are    bnilt    or    improvements    introduced    in    ad- 

per  mile  of  road,  the  lower  is  the  expense  of  vance  of  the  needs  of  the  country,  where  poou- 

carriage  for  each  ton  of  traffic.     The  old-fash-  lation   is   not   .'iiifficienlly  den?ie   or   productivity 

ioned  road  cost  perhaps  $25  per  mile  per  year  sufficiently   high    to    support    them.    This    was 

for  interest  and  maintenance;  but  the  expense  notably   the   case   in   the   j;ears   preceding   the 

of  hauling  a  ton  over  a  mile  of  such  a  road  crisis  of  i8Vi  and  again  in  the  years  imme- 

will   run   at   least   as   hich    as   ten   cents.     The  diitely   subsequent   to   the   Civil   War.     In  both 

turnpike  costs  perhaps  $300  a  year  for  interest  of   these    cases    the    traffic    was    insufficient    to 

and  maintenance,  but  the  expense  of  haiilintr  support  the   lines  that   had   been  built   in  the 

a  ton  over  a  mile  of  turnpike  will  be  less  than  newer  territories,  and  very  serious  loM  neces- 
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■adly  resulted.     But  the  general  effect  of  rail-  its  own  cars'  and   trains   with    advantages  so 

wa.j   development  has   been  to  create   an   enor-  much   better   than   those   which   could   be  com- 

moUB  traffic  at  low   rates,   in  place  of  the  very  manded  by  the  cars  and  trains  of   independent 

much  smaller  traffic  which   was  possible  at  the  carriers  that  the  latter  could  not  aSord  to  pa^ 

rates    that    prevailed    before    the    railway    was  (he  tolls  fixed  by  charter. 

introduced  or  improved.  2.  Competition    beta/em    Different    Unet. — 

To  this  extent  the  effect  of  new  methods  This  was  the  theory  which  was  at  first  favored 
cf  railway  economy  has  been  thoroughly  good,  in  the  United  States.  It  was  a  little  more  work- 
But  the  good  thus  done  has  been  accompanied  able  than  the  English  theory;  but  it  can  hardly 
by  certain  evils,  which  at  times  have  proved  be  said  to  have  produced  better  results.  For  if 
very  serious.  The  direct  expense  of  doing  each  you  have  parallel  railways,  so  that  each  pro- 
piece  of  business  —  of  loading  or  hauling  each  ducer  has  the  choice  of  two  lines,  this  duplication 
ton  of  freight  or  carrying  each  individual  pas-  of  plant  involves  a  great  waste  and  loss  to  the 
senger,  which  the  railway  agent  must  charge  community ;  moreover,  the  competition  between 
against  every  such  piece  of  traffic  —  becomes  two  such  parallel  lines  often  becomes  so  ruinous 
very  small  m  proportion  to  that  contribution  that  it  is  followed  by  their  consolidation.  If, 
to  the  fixed  charges  of  the  road  which  there  is  on  the  other  hand,  we  have  competition  at  some 
no  available  rule  for  apportioning.  These  points  and  not  at  others,  the  places  which  gel 
enormous  fixed  charges  must  be  met  somehow,  the  benefit  of  the  competition  enjoy  very  much 
But  how  much  of  them  should  be  paid  by  lower  rates  than  those  which  prevail  elsewhere, 
passenger  traffic  or  how  much  by  freight  traffic,  and  we  thus  have  discrimination,  generally  in 
how  much  by  small  quantities  of  valuable  goods  favor  of  the  large  cities  and  often  m  the  form 
carried  at  high  rates  and  how  much  by  large  of  secret  rebates  in  favor  of  the  more  unscru- 
quantities  of  cheap  goods  which  will  barely  pay  pulous  shippers  in  those  cities,  which  are  an 
more  than  the  direct  expense,  is  a  matter  for  evil  of  very  great  magnitude.  They  tend  to 
the  agents  and  managers  to  decide  in  their  increase  the  drift,  already  too  strong,  from  the 
discretion.  A  railway  rate  really  consists  of  country  to  the  city;  they  also  tend  to  substitute 
two  parts.  It  isapricefortheloadingorhauling,  a  system  of  underhanded  dealings  in  business 
plus  a  tax  for  the  general  expenses  of  the  road,  for  an  open  and  straightforward  competition 
The  price  element  must  be  baaed  on  the  cost  of  between  producers  on  equal  terms. 
doing  the  work.  The  tax  is  usually  based  upon  the  ^  Slate  Regulation  of  Rates  and  Faret.-^ 
ability  of  the  goods  to  stand  its  imposition  —  or,  This  system  takes  two  forms,  according  as  this 
in  the  current  language  of  the  market,  upon  special  liability  to  regulation  does  or  does  not 
what  the  traffic  will  bear.  Manufactured  arti-  carry  with  it  the  grant  of  monopoly  privileges, 
cles  will  bear  a  rate  per  ton  which  would  be  In  America,  during  our  later  period  of  railway 
sinqily  prohibitory  if  applied  to  coal  or  ore.  legislation,  we  have  tried  to  have  such  regulation 
Therefore  freight  is  classified ;  and  instead  of  without  legalized  monopoly.  In  France  the  two 
a  uniform  rate  per  ton  we  have  several  differ-  have   been  combined. 

ent  sets  of  rales  for  goods  of  different  classes.  The  danger  in  the  Aaierican  system  of  rate 
Short  distance  traffic  will  bear  a  rale  per  mile  regulation,  without  the  guarantee  of  special 
which  would  be  prohibitory  to  long  distance  rights  and  privileges,  is  that  the  rates  may  be 
traffic  Therefore  we  make  reductions  in  the  fixed  so  low  that  there  is  no  profit  in  the 
rate  per  mile  for  long  distances  which  would  business  of  railway  carriage.  Under  such  cir- 
be  ruinous  if  applied  to  short  distances.  Of  cumstances  railway  building  will  be  stopped 
course  the  element  of  economy  of  handling  and  the  community  will  be  deprived  of  the 
enters  _  into  these  classifications  and  distance  necessary  development  of  its  facilities.  This 
gradations;  the  low  grade  goods  are  on  the  was  felt  at  the  time  of  the  Granger  l^i^lation 
whole  cheaper  to  handle  than  the  high  grade  in  1874.  It  was  also  felt,  though  to  a  somewhat 
goods,  the  long  distance  traffic  is  more  econom-  less  degree,  in  the  years  succeeding  the  passage 
ical  than  the  short  distance  traffic;  but  the  of  the  Interstate  Commerce  Act  The  com- 
eletnent  of  ability  to  pay  the  tax  is  the  one  munity  attempted  to  secure  low  rates  without 
which  is  of  more  consequence  than  all  others  giving  railway  owners  any  corresponding  con- 
put  together.  sidcration.     The  effect  was  that  it  got  fewer 

But  it  is  obvious  that  this  taxing  power  is  roads  than  it  wanted  until  the  laws  were  cbaoiged 

a   very  dangerous   thing  to  place   in  the  hands  or  until  population  had  growth  to  adapt  itself 

of  private  corporations,  and  one  which  is  liable  to  the  new  conditions. 

to  be  abused.     To   meet  this   danger  and  these  A  second  danger  in  the  American  system  is 

abuses  several  remedies  have  been  proposed.  that   a   legislature   which   regards   itself   as   the 

I.  Competition  between  Different  Carriers  on  representative     of     the     shippers'     interests     as 

the_  Same    Line. —  This   was    the   theory   upon  against  those  of  the   railways   will  be  always 

which  the  early  railway  legislation  of  England  trying  to  stimulate   spasmodic   competition,  as 

was  based.    It  was  supposed  that  a  railway  cor-  was  done  in  the  anti-pooling  clause  of  the  Inter- 

poration  would,  like  a  turnpike  or  canal  com-  state  Commerce  Act,  and  will  tend  to  perpetuate 

pany,  be  primarily  occupied  with  furnishing  the  those    very    discriminations    or    differences    in 

highway;    and    that    any    carrier    who    should  charge  which  it  is   tlie   main  object  of   railway 

choose  to  build  cars  or  locomotives  could  run  regulation   to   check.      For   it   has   been   proved 

his  trains  on  the  railway,  precisely  as  he  might  over   and    over   again   that    it   you   have    really 

run  his  wagons  on  a  turnpike  or  his  boats  on  a  active  competition  between  agents  of  competing 

canal.    It  was  impossible  to  apply  this  principle,  lines    you    do    not    secure    that    openness    and 

partly  on  account  of  difficulties  of  operation—  equality  of  rates   which   is  possible   when   such 

the  danger  of  accident  being  very  great  it  indc-  competition  is  abolished. 

pendent    carriers    tried    to    use    the    same    line  Tlie    French    system    of    rate    regulation    is 

— but  chiefly  because  a   railway  could  handle  different  from  the  American.     By  French  lar 
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the  whole  country  is  divided  into  districts.  Each  is  not  in  what  they  can  do  if  they  are  well  man- 
railway  has  a  monopoly  in  its  own  district,  in  aged,  but  in  the  particular  directions  in  which 
return  far  which  monopoly  and  for  certain  sub-  they  are  likely  to  err  if  badly  managed  With 
stantial  subsidies  given  by  the  government  the  private  roads  these  errors  will  take  the  form  of 
company  is  subject  to  certain  well  defined  rights  fraudulent  issue  of  securities  in  connection  with 
of  control.  The  French  system  seems  equitable  their  capital  and  of  favors  to  large  concerns 
in  theory,  but  it  cannot  be  said  to  have  worked  in  their  operation.  With  state  roads  they  will 
well  in  practice.  For  the  agents  of  a  railway  take  the  form  of  wasteful  and  ill-judged  ex- 
company  which  holds  a  guaranteed  monopoly  penditures  for  building  and  of  lack  of  readmcis 
have  such  an  advantage  in  bargaining  with  the  ">  tal^e  advantage  of  new  methods  of  operation, 
government  that  they  find  it  possible  to  exact  It  's  a  somewhat  interesting  fact  that_  if  we 
very  large  compensation  for  any  concessions  take  similar  roads  m  different  countnes  the 
that  they  make  to  public  demands.  They  get  inflation  of  the  capital  account  due  to  water 
3  great  deal  of  profit  in  return  for  very  little  >"  stock  of  private  corporations  is  just  about 
control.  balanced  by  the  waste  due  to  ineffectiveness  of 

4.  Direct  Ownership  and  Operation  by  tht  government  contract  work  for  public  ones. 
Government  — Tiih  is  the  system  which  has  pre-  Though  the  abuses  are  different,  the  remedies 
vailed  in  Germany,  especially  <i«ring  the  bat  are  nearly  the  same  in  the  two  cases.  Whether 
quarter  of  a  century.  Prior  to  that  time  Prussia  a  road  be  operated  by  a  private  corporation  or 
and  other  continental  countries  had  contented  a  puhlic  one,  the  first  desideratum  for  good 
themselves  with  owning  parts  of  their  railway  manaeement  is  pnUicity  in  all  its  affairs- 
system,  leaving  other  parts  to  be  built  and  straightforward  and  simple  accounting,  Open 
operated  by  private  enterprise.  The  effect  of  bidding  with  regard  to  contracts,  adherence  to 
this  mixed  system  was  that  the  state  railways  tha  published  rate  sheets,  promotion  by  merit 
became  virtually  one  private  corporation  among  ?°d  not  by  favor.  If  to  this  publicitjf  of  method 
many.  The  companies  dictated  the  policy  of  is  added  responsibility  to  an  independent 
the  government,  instead  of  giving  the  govern-  judiaary,  we  attain  a  really  salutary  system  ol 
ment  any  opportunity  to  control  the  policy  of  "'.'way  control,  whatever  the  form  of  owner- 
the  companies.  To  avoid  this  evil  the  Prussian  ^hy)  or  operation.  It  wlU  be  in^ssible  foi 
government  purchased  substantially  all  of  the  a"y  railway  managed  under  such  a  system  to 
railways  of  that  country,  and  many  other  slates  ™»'=e  its  rates  much  higher  than  the  rates  of 
have  tried  to  follow  the  example  of  Prussia  to  ™rer  parts  of  the  same  country,  or  even  of 
the  extent  of  their  financial  ability.  o^""   countries    under   similar    conditions;    be- 

The    excellence    of    a    government    railway  "^ause  producers  of  different  countries  are  com- 

system  will,  roughly  speaking,  depend  upon  the  petmgm  common  markets.    If  Russian  producers 

excellence   of    the    government    itself.     If   the  ^"A    American    producers    are    competing,  m 

administration  is  in  financial  straits  the  owner-  Liverpool,  the  charge  from  the  Mississipi«  River 

ship  of  a  railway  system  furnishes  a  temptation  ^  Liverpool  influences  the  genera!   schedule  of 

to  tax  the  people  which  is  too  near  at  hand  to  transportation  rates  from  the  Volga  to  Liverpool, 

he  resisted,     li,  on  the  other  hand,  the  govern-  and  Hce  Mrsa.     It  we  can  secure  fair  treatment 

ment  is  in  a  sound  position  financially,   it  will  f*  between  individual  shippers,  we  can  usually 

adopt  a  much  more  liberal  policy  in  the  matter  \^^  ,'"=  Reaeral   schedule  of  rates  take   care   of 

of  charges.     Such   a  government   will  probably  "f«'^:     We  can  let  the  agent  adopt  the  s;pitem 

try  to  meet  popuUr  demands  more  fully  than  ?f  .charging  what  the  traffic   will  bear  if  we 

some   of   our   private   corporations.      But    it    is  'nsist.that  he  does  not  make  this  an  excuse  for 

llower  in  perceiving  commercial  needs  and  wants,  charging  the  individual  what  his  traffic  will  not 

and    hence    will    not    respond    as    promptly    to  ''"''■     ^°'^  ""^  =  ^P*^  °^  .P""!?,"*?  "^  "'" 

business  necessities  and  to  business  opportunities,  a?^  res^sibility  of  agents    it  will  be  so  ob- 

There  was  a  time  when  people  discussed  the  ^'""^'Z  d'sadvantageous  to  the  traffic  of  a  rai- 
ments of  state  and  private  ownership  of  rail-  w^y 'tself  to  have  an  unreasonably  high  schedule 
wav«  at  9  n.i«tFnn  nf  th«ir-  snmp  Ivmo-  hpatprf  °'  charges  tliat  enlightened  self-interest  will 
ways  as  a  question  ot  theory,  some  being  heated  ,.            ,      „^__,-  _  „f  .  ,,„  ,„_,..„  „.  ■  .        ■,, 
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luestion  ot  tneory.  some  oemg  neaiea      ,-_  .    ,v       j     ,-         j      .  .  „      i.-  i 

,«,.5  of  the  one  systei^  and  others  equally  ^"^"  *""=  adoption  of  a  tax  system  which  i    .. 

«o.  partisans  of   the  o'ther.     That  time  u'now  *>!   more   concerned  to   develop   traffic,   whether 

lost    It  is  universally  recognized  among  experts  °^    ^^'S''*   "/    passengers     than    to    impose    an 

that  a  well    managed   sta^  road   and  a   well  «"n«"sary  burden  upon  it. 
managed  private  road  will  adopt  nearly  the  same  """ 

policy.     A  large  private  railway  system   cannot 
permanently  try  to  get  very  much  more  than  a  Railway  (Electric)  Economics.    No  single 

fair   rate    on   its    investment.    A    state    railway  industry    or    art    has    probably    ever,    within 

system  cannot,  in  justice  to  the  taxpayers,  afford'  an  equal  period  of  lime,  brought  about  as  great 

to  get   very  much   less.     For  state   roads   have  changes  in  the  activities  of  municipal  life  as  has 

cost    money   which    has   been    borrowed.      The  been  the  result  of  the  development  of  the  electric 

interest  on  the  bonds  must  be  paid,  and   these  railway  since  i8go.     Until  about  1900  the  devel- 

'{I'cre?'. payments  are  usually  quite  as   large  as  opment  has  been  essentially  that  of  street  surface 

the  dividends  of   countries  which   have   private  railways,  operating  on  tracks  laid  in  the  street  of 

railways.     Again,   well   managed    state   railways  centres  of  population,  or  upon  public  highways.- 

must  adopt  substantially  the  same  principles  of  On  account  of  the  use  of  the  highways  simultan- 

classification  and  distance  gradation  as  private  eously  by  other  forms  of  traffic,  the  schedule 

wads,  because  it  has  been  proved  that  only  by  the  speed  of  railways  where  tracks  occupy  public 

adoption  of  these   principles  can  the  railways  highways  is  necessarily  relatively  slow  (between 

*>  the  maximum  service  to  the  community  at  g  and  15  miles  per  hour).    It  is  this  speed  iim- 

we  lowest  average  rates.    The  chief  difference  ifation  which  has  been  the  cause  of  the  halt  in 

weiween    state    railways    and    private    railways  the  extension  of  electric  railways,  built  upon      . 
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public  highways,  into  the  suburbs.  At  first,  Uo 
much  was  expected  of  these  railways,  with  (he 
result  that  population  centres  sprang  up  at  points 
considerably  distant  from  the  cities.  The  in- 
s  for  tliis  migration  from  tlie  cities  were 
'  ver  cost  of  living,  and,  in  gen- 
ry  conditions  of  the  outlying 
It  years,  there  has  been  a  very 
1  of  the  outlying  populations 
ntated  by  the  considerable  and 
prohibitive  time  interval  involved  in  passing  be- 
tween the  suburban  homes  and  the  places  of  busi- 
ness, in  the  use  of  tlie  exisfins  suburban  electric 
railways.  Generally  speaking,  the  suburban 
service  of  Steam  railroads  has  not  supplied  the 


the  lower  ri 
erai,   better   s: 
districts.     Of 
considerable  i 


known  causes,  is  makinf[  imperative  the  popula- 
tion of  the  outlying  districts,  which  can  only 
occur  with  the  advent  and  development  of  ade- 
quate methods  of  transportation. 

Since  1900  the  development  of  high-speed 
electric  railways  has  been  progressing  with 
marvelous  rapidity.  The  best  of  these  newcom- 
ers adopt  the  highest  class  of  steam  railway 
practice  in  the  construction  of  their  permanent 
way.  The  essential  characteristics  of  the  com- 
ing interurban  electric  railways  must  be:  ([) 
Safety  to  the  public;   (3)   high  schedule  speed; 


existing  want    on  account  of  high  fares,  time- 
table limitations   and  other  aggravations 

The  time  has  come  when  distance  esqiecially 
in  and  about  large  population  centres  is  meas- 
ured essentially  and  only  by  the  time  consumed, 
A  man  no  longer  lives  20  miles  or  30  or  40  miles 
from  his  office,  but  he  lives  30  minutes  or  40 
minutes  or  one  hour  distant  from  his  office.  In 
other  words  the  time  has  come  when  the  space 
interval  or  distance  between  two  points  or  local- 
ities, such  as  two  cities  or  (owns  or  the  home 
and  the  office  has  resolved  itself  entirely  into  a 
question  of  time  consumed  in  passing  from  one 
point  to  the  other  rather  than  any  question  of 
distance  covered  Again  the  constantly  increas- 
ing costs  of  living  in  the  large  cities  due  to  well- 


faetorily  attained  where  the  cars  arc  operalad 
upon  or  along  public  highways  upon  which 
pedestrian  and  vehicular  traffic  also  exists. 

Individual  or  private  rights  of  way  are  the 
solution  of  the  problem.  The  private  right  of 
way,  however,  should  be  an  individual  roadway 
throughout,  that  is,  it  should  be  free  from  grade 
crossings  of  all  kinds,  except  at  such  special 
points  and  places  where  the  cars  run  onto  other 
tracks  over  which  they  are  to  operate. 

Interurban  roads,  to  be  successful,  must  be 
capable  of  making  high  speeds,  safely  and  con- 
tinuously, and  this  cannot  be  accomplished  where 
the  roadway  occupies  the  public  highway  or 
crosses  intersecting  highwaj;s  at  grade. 

Furthermore,  when  a  railway  owns  its  ri^ 
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of  way  it  is  once  and  for  atl  exempt  from  the  surfacing,  alignment,  etc.,  due  lo  the  additional 
demands,  and  continuously  increasing  impositions  use  of  the  roadway  by  all  kinds  of  vehicles.  To 
of  public  officials  in  the  matter  of  annual  pay-  the  foregoing  debits  against  the  tracks  upon 
ments  to  the  local  authorities  as  "compensation"  public  highways  must  generally  be  added  the 
tor  the  use  of  the  highways  and  of  repairs  to  the  annual  payment  exacted  for  the  use  of  the  high- 
space  between  its  outside  rails,  and  for  various  way  known  as  "compensation."  In  several 
and  constantly  increasing  distances  beyond  the  instances  which  I  have  investigated  the  two 
outside  rails.  In  sucli  matters  it  has  become  the  accounts  were  about  equal,  leaving  no  doubt  as 
practice  of  some  public  officials  to  impose  addi-  to  which  scheme  to  adopt,  as  in  the  one  case  the 
tioiial  burdens  every  time  a  given  railroad  seeks  company  would  have  nothing  for  its  money, 
any  additional  or  other  privileges  in  the  matter  while  in  the  other  it  would  have  had  a  real 
of  extensions,  track  facilities,  etc.  estate  asset  which  would  constantly  increase  in 

In  several  existing  cases  interurban  lines  liave  value.    In  addition  there  would  be  eliminated  the 

been  laid  on  public  highways  for  considerable  dis-  uncertain,  constantly  increasing,  and  constantly 

tances,  when  they  could  have  purchased  rights  of  more  serious  claims  on  account  of  accidents,  due 

way   pajallel  to  the  highways  upon  which  they  to  collisions,  etc.,  on  account  of  the  development 

have  laid  their  rails,  and  but  a  few  hundred  feet  of  the  territory  and  the  constantly  increasing  use 

from  such  highways,  for  merely  nominal   sunu  of  the  railroad  by  the  public  together  with  conse- 

ranging  between  $1,200  to  $2,000  a  mile.     For  a  quent  greater  use  of  the  highways  by  the  public. 

road  30  miles  in  length,  a  private  ri^ht  of  way  The  foregoing  has  reference  especially  to  the 

costing  as  much  as  $3,000  per  mile  will  increase  physical   details   of   the   permanent   way   of   the 

the   cost   but  $90,000  for  the  right   of  way  and  highest  type  of  the  commg  high   speed   electric 

(allowing  the  maximum  of  three  crossings  per  railroads  which  will  play  such  an  important  part, 

mile  at  an  average  cost  of  $5,000  each)    about  not  only  in  the  imminent  necessary  readjustment 

$150^000  for  the  crossings,  or  a  total  of  $240,000.  and  distribution  of  congested  populations,  but  in 

At  5   per  cent  the   interest  on  this  cost  is  but  the  fnture  economic  processes  and  development 

$13,000  per  annum.    As  the  items  of  operation  as  well.    At  present  and  for  a  while  the  coming 

and  maintenance  must  be  less  for  the  road  using  high-speed  general  traffic,  interurban  and  subur- 

a  private  right  of  way,  they  can  safely  be  left  ouL  ban  electric  railways  will  be,  in  most  cases,  pas- 

Consider  the  relative  marked  advantages  senger  transportation  enterprises.  That  such 
which  a  private  right  of  way  200  to  500  feet  from  systems  are,  however,  destined  to  be  important 
the  main  road  would  secure.  In  the  first  place  factors  in  the  transportation  of  goods  and  mer- 
a  schedule  speed  three  or  four  times  as  great  chandise  admits  of  no  doubt  whatever. 
could  safely  be  made,  and  as  relatively  high  The  freight  and  express  trafGc  of  exi5)''*ig 
speeds  and  large  daily  car  mileage  per  car  are  interurban  electric  roads  has  been  shown  by  the 
necessary  to  secure  the  best  commercial  results,  experience  of  the  interurban  lines  in  the  United 
for  long  haul  business,  this  is  all-important.  In  States  and  elsewhere,  to  be  a  profitable  portion 
the  second  place  the  railway  would  be  free  from  of  their  business  and  one  which  bids  fair  to  de- 
the  petty  annoyances,  impositions,  and  demands  velop  enormously.  It  is  liifficult  yet  to  obtain 
of  ignorant,  unjust,  or  corrupt  local  authorities,  any  satisfactory  figures  as  to  just  what  this  busi- 
In  the  third  place  its  property  must  become  more  ness  will  amount  to,  but  from  the  information 
valuable  each  year  as  the  adjoining  territory  available  from  the  roads  investigated,  a  fair  pres- 
buitds  tip  and  settles,  and  within  a  comparatively  ent  average  on  a  good  road  shows  that  it  is  now 
short  time  it  will  probably  have  a  railway  from  $500  to  $i,000  per  annum  per  mile  of  single 
through  a  thickly  settled  community,  upon  its  track,  depending  upon  local  conditions  and  the 
own  property  or  right  of  way,  subject  to  no  extent  to  which  the  freight  and  express  business 
annoyances,  impositions,  or  charges,  except  the  has  been  sought  and  developed.  There  is  no 
tmiversal  and  open  real  estate  tax.  In  the  fourth  doubt  but  that  the  same  reason  which  has 
place  it  will  be  m  a  position  to  so  manipulate  and  developed  the  passenger  business  on  electric  lines, 
increase  its  schedules  as  to  enable  it  to  "get  all  that  is,  short  headway,  will  be  and  is  a  large  lac- 
there  is  out  of  the  territory,"  and  it  can  also  tor  in  developing  the  freight  and  express  busi- 
arrange  for  and  take  care  of  any  passenger  or  ness.  With  steam  railways  the  object  is  to  make 
freight  business  of  any  existing  or  future  con-  every  freight  train  unit  a  self-supporting  or  pay- 
necting  road  or  roads.  In  the  case  assumed  in  ing  unit,  which  is  also,  as  is  well  known,  the 
the  preceding  (paragraph,  the  additional  annual  process  sought  to  be  followed  by  steam  roads-  in 
fixed  charge  for  these  advantages  is  $12,000,  plus  their  passenger  business.  Steam  railway  oper- 
the  annual  real  estate  tax  against  which  must  be  ating  economy  now  lies  in  the  direction  of  long 

Ejaced,  for  the  care  of  a  good  road  upon  a  public  trains,  or  in  other  words,  in  long  headways,  and 

ighway,  the  interest  on  the  first  cost  of  paving  the  tendency  of  modem  steam  railway  economy 

between  the  rails  and  for  the  required  distance  is   toward   building   larger   and   heavier   freight 

outside  of  the  rails,  plus  the  annual  cost  of  main-  engines,  and  cutting  down  grades  and  eliminating 

taining  the  roadway  as  demanded  by  the  local  curves  so  as  to  reduce  the  cost  of  the  "ton-mile," 

authorities  to  facilitate  vehicular  traffic,  and  it  etc. 

should  not  he  forgotten  that  the  cost   of  main-  In  the  ease  of  electric  roads  the  unit  at  pres- 

taining  any  roadway  subject  to  vehicular  traffic  ent   is   not   the   ton-mile,  but  the   car-mile,   and 

is  always  m  excess  of  maintenance  costs  where  there  is  practically  no  economy  to  be  gained  by 

vehicular  traffic   does  not  occur  on  the  railway  running  long  trains.     It  has  been  demonstrated 

roadway.     Consequently  for  the  case  of  a  rail-  that  passengers  can  be  profitably  carried  for  less 

way  whose  tracks   are   upon   a   nublic  highway  per  mile  on   interurban   roads  paralleling  steam 

we  have   two  additional   costs   which   are:     (1)  roads  than  the  steam  roads  have  been  able  to 

That  of  maintaining  a  paved  or  macadamized  carry  such  passengers  for.    This  condition  is  due 

roadway  for  vehicular  traffic,     (2)  That  extra  to  the  fact  that  electric  roads  operate  single  cars 

cost  of  maintaining  a  roadway,  such  as  cost  of  or  trains  at  frequent  intervals,  and  increase  the     , 
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■riding  habit.*  The  same  law  holds  good  in 
freight  transportation.  If  the  commercial  inter- 
ests of  a  community  realized  that  they  could  re- 
plenish their  stoclu  upon  a  day's  notice,  they 
would  cease  laying  in  supplies  of  goods  of  such 
quantity  that  would  last  them  a  week  or  ten  days, 
or  possibly  two  weeks,  as  is  now  the  case,  and 
through  the  saving  thus  secured  in  insurance, 
interest,  warehouse  handling,  etc.,  could  afford 
and  would  pay  a  higher  rate  to  the  electric  road 
for  the  "express*  handling  of  goods  than  that 
now  paid  to  steam  railway  companies.  Jn  other 
words,  a  rapid  and  frequent  train  service,  such  as 
electric  roads  can  give,  will  not  only  materially 
increase  the  freight  and  express  business,  but  by 
eliminating  the  economically  non-productive  con- 
ditions now  existing  between  the  producers  and 
the  consumers  will  develop  a  most  important 
landmark  in  political  economy. 

It  is  an  unfortunate  fact  that  engineers  and 
others  who  have  had  to  do  with  heavy  duty  and 
high-speed  electric  traction  enterprises  have  not 
at  all  appreciated  the  economic  relations  main- 
taining between  various  relatively  high  schedule 
speeds  and  the  costs  of  establishing  and  main- 
taining such  schedules.  The  proof  of  this  ig- 
norance of  the  costs  of  high  schedule  speeds  is 
to  be  found  in  the  numerous  general  apecifica- 
tions  for  high  speed  electric  railways  whereic 
are  to  be  found  the  provision  that: 


and  therefrom  a  set  of  approximate  conditions 
selected  upon  which  to  base  the  determination  of 
an  accurate  set  of  speed-time  and  energy  curves 
in  the  construction  of  which  is  considered  and 
represented  and  determined  the  infiuence  of  all 
the  details  of  alignment,  gradients,  and  stops  of 
the  line  as  surveyed. 

Two  or  three  actual  and  accurate  total  run 
sheets,  for  rims  in  both  directions  between  ter- 
mini, should  be  constructed  before  attempting  to 


e  at  a  conclusion  a 


D  the  » 


Khedule  speed  of  the  ti 
er  hour,  ilLowing  .... 
■veiiKiDK mild  t.\ 


While  it  is  true  that  high-speed  railways  are 
now  economic  imperatives  in  and  around  large 
commercial  centres  of  population,  it  should  never 
be  forgotten  that  very  high  schedule  speeds  with 
frequent  stops  are  expensive,  and,  therefore,  only 
warranted  in  special  cases.    The  schedule  speed 


schedule  to  adopt.  Plates  I,  II,  and  III  show 
examples  of  sections  of  actual  total  runs  or  indi- 
vidual runs,  between  two  stations,  of  such  accu- 
rate determinations,  made  in  connection  with  the 
development  of  the  engineering  details  of  the 
New  York  &  Port  Chester  Railroad.  Sudi 
curves  also  give  valuable  information  relating  to 
the  proper  gearing  of  any  given  equipment  for 
the  work  it  will  be  called  upon  to  do.  Generally 
speaking,  it  will  be  found  that  motors  should  be 
geared  for  the  lowest  maximum  speed,  allowing 
a  fair  margin  for  occasional  required  increases 
due  to  the  necessity  of  making  up  lost  time,  for 
the_  making  of  the  required  schedule.  A  gear 
ratio  giving  an  unnecessarily  high  speed  not  only 
overheats  the  motors,  but  produces  unnecessarily 
great  demands  upon  the  transmission  system  and 
the  generating  and  sub-stations. 

In  determining  upon  a  schedule,  not  only  must 
the  matter  of  motor  heating  be  considered  as 
affected  by  different  rates  of  acceleration,  but 
there  must  also  be  considered  and  determined  the 
matters  of  the  line  fluctuations  tc^ether  with 
those  of  energy,  input  and  station  loads.  While 
rapid  accelerations  effect  marked  energy  savings, 
it  is  entirely  possible  to  wipe  out  any  advantage 
so  obtained  on  account  of  the  poorer  boiler,  en- 
gine, and  generator  economies  due  to  irregular 
load  curves  and  low  power  factors. 
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affects  not  only  the  cost  of  the  mc 
hut  also  that  of  the  main  generating  station, 
transmission  system,  and  other  details.  For  this 
reason  the  matter  of  the  proper  schedule  speed 
should  always  be  carefully  and  exhaustively  in- 
vestigated and  determined  before  it  is  announced. 
The  scientific  method  of  procedure  consists  in 
first  making  a  rough  preliminary  determination 
by  assuming  the  line  to  be  straight  and  level  and 
the  stations  or  stops  at  equal  distances  apart.  By 
assuming  certain  safe  and  practically  standard 
data,  such  as  tractive  effort,  braking  effort,  time 
of  stops,  and  train  friction,  and  having  the  dis-  j!"  *"' 
tance  between  stations,  a  set  of  roughly  approxi-  gon 
>  mated  speed  time,  distance  time,  and  energy  count  1 
curves,  can  be  calculated  and  therefrom  approxi-  of  '"''' 
mations  obtained   of  the  energy   which  will   be  f^e 

required  to  maintain  various  resulting  schedules,    motor*. 


iking   eSon  or  retudatiou   ii 


E  per    hour  scheiluTe,   when 


The  (orFgoing  egur»  ire  for  cases  of 

el  and  approxi  in  aleW  straight  roadi. 

lined    will    be   between   60  and    6$    m 
ftcbedule   oE   35   miles   will   require   sj 


the  impracticability. 

d  in  the  table. 
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Table  I  shows,  strikingly,  the  relations  exist- 
tng  between  Bchedulc  speed,  stops  per  mile,  a.nd 
«orrespoudin([  energy  consumption.  In  the  face 
of  the  conditions  shown  in  the  table  it  is  diffi- 
cult to  imagine  why  the  matter  of  schedule  speeds 
Ins  been  bandied  so  recklessly  by  engineers  and 
promoters  inauguiBting  new  enterprises. 

In  view  of  the  rapidly  increasing  maximum 
speeds  at  which  interurban  systems  are  being 
<)perated,  attention  must  also  be  paid  to  those 
<letail3  of  design  which  will  reduce  the  train 
resistance  and  more  especially  that  element 
thereof  known  as  "wind  resistance,"  which  is  by 
far  the  greatest  component  of  train  resistance. 
Smooth,  flat  sides  with  the  platform  ends 
rounded  or  tapered  and  enclosed  are  among  the 
simple  and  enectLve  methods  of  car  construction 
employed.    It  is  astonishing  what  a  saving  in 


than  55  such  forraulz.    A  complete  list  would 

doubtless  include  twice  that  number.  These  for- 
niuix  differ  greatly  in  their  form  and  in  the 
purpose  for  which  they  are  intended.  In  some 
cases,  the  formula  is  intended  to  give  the  total 
resistance,  including  that  of  the  locomotive  ajid 
the  cars  constituting  the  train.  In  other  cases 
the  formula  gives  only  the  resistance  of  the 
train.  In  some  cases  the  formula  takes  into  ac- 
count only  the  velocity  of  the  train ;  in  other 
cases  the  formula  takes  into  account  the  number 
of  cars,  and  the  weight  and  the  length  of  the 
cars  in  the  train. 

It  is  apparent  that  the  matter  of  schedule 
speeds,  as  related  to  costs  of  operation,  is  not 
generally  understood. 

The  schedule  speed  may  be  a  large  factor  in 
determining  the  commercial  success  or  failure  ot 


Actual  comparative  nm  cnrrea  ■bnrlng  tcoueuue  nmlti  of  diServnt  icbcdiile  Bpeeds      Compire  tible  *t  nght. 

watt  hours  per  ton  mile  or  per  car  mile  and  con  an  enterprise.    As  an  illustration  see  Table  I) 

sequently    m  cost  of  operation,  the  application  we  see  that  the  watt  hours  per  ton  mile  allowing 

of    the    simple    methods    above    suggested    will  a  stop  every  two  miles    required   for  a  40-mile 

produce  as  indicated  by  recent  tests.  per  hour  schedule    are  142,  while  for  a  35  mile 

The  problem  of  determmmg  the  total  amount  per  hour  schedule  tliere  are  required  about  gg 

of  mechanical  resistance  opposed  to  the  motion  watt  hours    per    ton  mile     We    awume    as    an 

of  a  car  or  train  is  a  \ery  difficult  one,  for  which  average    a  road  30  miles  long    over  which   are 

it  may  be  said,  in  fact  that  no  general  solution  made  100  round  tnps  per  day  with  cars  weigh 

applicable  to  all  ea^es  hns  thus  far  been  found  mg  45  tons  eatji   and  assuming  a  loss  of  23  per 

It  has  been  generally  admitted    for  a  long  time  cent  between   the  motors   and   Ihe   iiiain   power 


that  this  re  istance  to  which  the  general 
■tram  resistance"  has  been  applied  vanes  with 
the  speed  of  a  car  or  train  but  there  is  a  wide 
difference  of  opinion  in  regard  to  the  amount  of 
variation  to  be  expected  at  ditTerent  speeds. 
Many  "formula"  for  calculating  the  train  resist- 
ance as  a  function  of  the  speed  have  been  pro- 
posed and  used,  J.  A.  F.  Aspinall,  in  his  paper 
on  'Train  Resistance,'  read  before  the  InEsiitution 
of  Civil  Engineers,  in  1901,  tabulated  no  less 


station  switchboard    and  taking  the  cost  of  e 
ergy  at  $006  per  kilowatt  hour  we  have 
Ioox30xax4Sxooo6K365x  142 
—  $111,952.80 

073  X   1000 

as   the  cost  of  operating  the  40-miIe  per   hour 
schedule  with  single  units  and 
100  X  30  X  2  X  45  X  0006  X  365  X  99 
=  ?78p5l-6o 
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as  the  cost  of  operating  the  35-nine  per  hour  troltey  passenger  business  for  the  Icrritory  and 

schedule  with  single  units.  will  provide  data  from  and  for  the  actual  cue 

The     difference     between     these     co^ts     is  in  hand,  frT>m  whidi  can  be  detemuDed  th:  ride» 

$33,901-30.   which,   at  S   per  cent,  is  the   annttal  per  capita  between  the  different  centres  of  popo- 

interest  on   $678,024.     For   a    road   30  tniles   in  lalion.     It   is  needless   to  say  that  the  detailed 

length,  the  time  belwec-i  termini  for  the  35-niile  data   above   noted   will   not  be   supplied   by  the 

schedule  would  be  5[.4  minutrs.  while  the  lime  existing  operating  railways,  whence  the  necessity 

for  the  4D-mile  schedule  would  be  45  minutes ;  a  for  the  relatively  lar^e  expenditure  of  the  time 

difference  per  trip  of  64  minii'es.     The  matter  and  money  to  secure  them.     Should  the  proposed 

is   also   well   brought   out   in   tne   'run   curves*  railway  tk  one  of  great  magnitude   which  will 

shown  in  plates  1,  II,  and  HI.  involve  the  expenditure  of  large   sums   for  its 

Earnings.-^  One  of  the  most  serious  and  inex-  inslallati'm.  it  is  best  to  extend  the  observations 

cusabie  mistakes  is  that  of  computing  or  deter-  over  both  the  summer  and  winter  tnmlhs,  as  bf 

mining  the  probable  gross  income  of  a  proposed  so   doing  a   more   reliable   average  will   be  oh- 

new  railway  enterprise  by  the  application  of  gen-  tained, 

eral  average  data  to  a  specific  case.    The  proper  Having  now  the  approxitnate  actual  existii^ 

determination  of  the  probable  gross  earnings  for  traffic  business  between  each  of  the  towns  and 

each  or  any  case  requires  specific  determinations  the  termini,  as  well  as  the  local  tralBc  between 

and  studies  of  the  territory  considered  which  will  each  of  the  towns,  an  estimate  is  made  of  the 

show:     (i)   Estimate  and  money  value  of  prob-  probable  increase  of  traffic  due  to  the  increased 

able  passenger  business  between  each  of  the  ccn-  facilities.    Upon    three    branches    of   the    New 

tres  of  population  and  the  principal  terminus  or  York,  New  Haven  &  Hartfor4  Railroad  irtuch 

termini,  if  both  be  important  places.     (2)  Esti-  were   changed   from   steam   to  electric   systaos, 

mate  and  money  value  of  probable  passenger  the  followiug  results  were  obtained : 
business  between  each  of  the  centres  of  pc^pla- 

tion   between   the   termini   and   each   of  the  re-  compahison  of  passengeis  cabsied  pek  a;4NUM 

mainder  of  such  centres  of  population.     (3)  Esti-  upon  chamcing  pboh  steam  to  electwc 

mate  and  money  value  of  the  probable  annual  opekatiok 

excursion  or  recreation  passenger  business     {4)  P™™^™  cHiied  -r 

Estimate  and  money  value  of  the  probable  ex-  innum  opentiM  br 

press  and   freight   business.     (5)  Rates   of  fare  J*™"'  "'  ""d             Sam              Otariatr 

which  are  proposed  to  be  charged.     Should  an  NMtMkrt  Inncli j!^.^!    .         701,419 

existing  road  or  roads  be  occupying  the  territory  "Tai^'"^^"'"'''58'?Ji           ''llfi^ 
proposed  to  be  served,  the  relation  between  exist- 

ing  rates  of  fare  and  the  proposed  rates  is  of  The  systems  cited,  at  the  time  these  results 

course  an  important  factor  in  this  latter  consider-  were   obtained,    operated   on    hourly   and    half- 

ation.  hourly  schedules.     The  differences   would  un- 

A»  a  matter  of  fact,  instances  of  totally  unoc-  doubtedly  be  much  greater  with  shorter  head- 
cupied  territory  are  very  rare.  Trolley  roads  are  ways;  these  figures,  however,  show  nearly  100 
almost  certain  to  be  in  operation  and,  generally,  per  cent  increase  as  a  minimum  and  about  370 
in  instances  of  most  promise,  steam  roads  will  be  per  cent  increase  as  a  maximum, 
found  serving  the  territory  after  a  fashion.  A  An  estimate  should  now  be  made  of  the 
knowledge  of  the  business  of  the  existing  rail-  passenger  traffic  which  will  come  to  the  new 
ways  operating  in  the  proposed  territory  is  g<en-  road.  Let  there  be  seven  towns,  as  A.  B,  C,  D, 
erally  of  value  and  should  be  ascertained.  For  E,  F,  and  G,  including  the  termini  Determine 
steam  roads  this  can  be  readily  done  by  purchas-  upon  the  average  fares  between  each  place,  and 
ing  one  ticket,  at  each  station  within  the  territory  let  A',  B',  C,  D',  E',  F',  and  G'  be  the  respective 
to  be  served,  to  every  other  station  on  a  certain  populations  of  which  A  is  the  main  or  principal 
day  of  the  month,  and  then  repeating  the  pur-  terminus.  Let  the  estimated  rides  per  capita. 
chases  at  given  intervals,  say  10  days  apart  for  from  G  to  A  equal  N  rides  per  annum,  and  the 
some  months.  As  each  ticket  has  a  senal  num-  rate  of  fare  between  A  and  G  equal  R,  then 
ber  the  existii^  local  and  through  passenger  G'XNXR^S,  which  is  the  revenue  which 
business  for  any  territory  can  be  readily  deter-  will  accrue  on  account  of  the  community  of  in- 
mined  by  noting  the  serial  numbers  and  subtract-  lerest  between  G,  the  minor  terminus,  and  A,  the 
ing  the  numbers  on  those  first  purchased  from  principal  terminus.  Proceeding  in  this  manner 
those  last  purchased.  This  method  will  also  for  each  town  or  population  centre,  we  obtain 
show  the  variations  of  the  passenger  traffic.  the  total  estimated  revenue.  As  a  concrete  in~ 
•  The  business  of  the  surface  trolley  roads  can  stance  will  be  more  impressive,  attention  i» 
be  determined  by  stationing  men  at  predeter-  directed  to  Tables  II  and  III  showing  computa- 
mined  important  places  along  the  routes  and  tions  of  this  kind  worked  out  by  the  writer, 
notittg  the  car  number,  time  of  day  and  earnings  per  capita  takfn  from  interurban  statis- 
number  of  passengers  on  each  car  as  it  Table  II  is  computed  from  data  upon  the 
passes  a  given  point  For  this  work  some  ties,  which  data  were,  however,  not  i\sed  until  the 
experience  is  necessary  to  estimate  the  num-  existing  railway  earnings  per  capita  for  the  case 
ber  of  passengers  on  the  car  as  it  passes  in  hand  had  been  determined  by  ascertaining  the 
the  observer.  It  is  remarkable  how  accurate  a  existing  business.  The  railway  earnings  of 
little  experience  and  care  will  make  such  obscrva-  places  relatively  remote  from  a  large  city  are 
tions.  The  difference  in  the  number  of  passen-  generally  greater  per  capita  for  interurban  rail- 
gers  on  a  car  as  shown  by  the  observations  of  roads  than  those  of  the  nearer  places. 
Oie  consecutive  observers  will  show,  approxi-  The  above  estimates  of  the  earnings  were 
jnately,  the  amount  of  local  business  or  business  made  after  a  careful  study  of  existing  conditions, 
between  centres  of  population.  These  observa-  as  well  as  of  the  nearest  existing  approximations, 
tions  will  also  show,  approximately,  the  total  in  the  territory  to  be  served  by  the  New  York  & 
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Port    Chester    Railroad    These    investtgattons  results  given  in  Table  II.    Both  methods  can 

covered  many  months  and  had  for  their  objects :  be  used  and  should  be  in  all  cases  of  this  kind 

I.  A   cucful   >tudy,   after    penonal   obserTation,   of  where  a  Careful  Study  of  the  question  of  proba- 

tbe    habiti    of    ib<    pcoplit    aloDa   iho   linei    tfiai   ii,  ble    traffic    is   important.     The   figures   obtained 

aKOrtadnghaw^  when    and  wtKte  ^t  iravded.  differ  slightly  from  ihose  reached  on  the  popu- 
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ktion   basis,   but   approximate   so  closely  i._    ._ 
afford  a  satisfactory  check. 

In  arriving  at  the  probable  earnings  per  cap- 
ita, per  annum  (Table  III),  a  careful  study  was 
made  of  the  average  railway  fare  expenditures 
per  capita  as  they  now  exist  in  this  territory, 
that  is,  the  approximate  amounts  of  money  paid 
to  the  existing  steam  and  trolley  roads  by  the 

lSNINGS   on    POPITLATION   BASIS. 
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A  careful  study  of  t*ie  business  of  the  exist' 
ing  trolley  and  elevated  roads  and  steam  rail- 
roads operating  in  the  district  was  made, 
as  well  as  of  the  nearest  existing  approxi- 
mations now  operating  elsewhere,  and  all  data 
thtis  obtained  were  plotted,  and  therefrom  the 
deductions  here  shown  were  drawiL  It  was 
found  that  this  estiniate  contemplates  earthing 
the  population  served  approximately  lOO  times 
per  year.  The  business  will  include  18,000,000 
fares  per  annum.  As  these  18/300,000  fares  are 
based  upon  approximately  4,500,000  car  miles,  it 
will  be  seen  that  there  must  be  carried  but  four 
passengers  per  car  mile ;  18,000,000  divided  by 
365  =  49,300  passengers  per  day  of  398  trips,  or 
an  average  of  124  passengers  per  complete  trip 
of  about  22  miles.  There  are  2a  local  stations 
and  12  express  stations,  which  would  give,  on  an 
average,  6  passengers  per  station  per  trip  for  the 
local  service,  and  10  passengers  per  station  per 
trip  for  the  express  service. 
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Table  III  wss  woriced  out  upon  the  zone 
tyitem  and  for  the  purposes  of  checking  the 


residents  of  the  different  zones  into  which  the 
district  was  divided  for  this  purpose.  In  fol- 
lowing out  this  method,  I32d  Street  and  Willis 
Avenue  of  New  York  city  was  taken  as  the  cen- 
tre, and  circles  with  I32d  Street  and  Willis 
Avenue  as  a  centre  were  drawn,  the  radius  of 
each  circle  being  one  mile  greater  than  the  other. 
In  this  way  25  circles  were  obtained.  Had  the 
circles  simply  been  carried  to  the  State  line,  but 
24  would  have  been  obtained.  Inasmuch,  how- 
ever, as  there  is  quite  an  extensive  population 
immediately  beyond  Port  Oiester,  Conn.,  all  of 
which  will  have  easy  access  to  this  road  b^  using 
the  existing  trolley  roads  for  a  short  dv'^lance, 
the  Connecticut  population  was  taken  into  ac- 
count for  a  distance  of  three  miles  from  what 
would  be  the  end  of  this  road.  The  population 
for  one  half  of  a  mile  on  each  side  of  this  rail- 
way was  obtained  for  each  of  the  zones,  that  is, 
the  distance  between  an3r  two  consecutive  circles, 
and  the  riding  data  of  this  population  determined. 
For  the  purpose  of  arriving  at  this  information, 
a  careful  count  during  the  summer  and  winter 
was  made  for  a  period  extending  over  six 
months,  of  the  number  of  passengers  on  the  trol- 
ley cars  at  different  points  in  this  territory,  as 
well  as  the  number  of  people  using  the  steam 
road  at  each  of  the  stations  in  the  territory  under 
consideration.  This  information  was  obtained 
in  the  way  already  described. 

When  it  had  been  obtained,  a  series  of  curves 
were  plotted,  showing  the  relations  between 
receipts  per  capita  and  population  served  tor  dif- 
ferent periods,  and  localities  or  zones.  From  the 
curves  so  determined,  the  figures  for  the  receipts 
per  capita  given  in  this  statement  were  summar- 
ized. Of  course  the  estimated  earnings  per  cap- 
ita given  in  this  summary  are  less  than  the 
results  actually  obtained,  as  the  figures  given  are 
those  estimated  for  the  New  York  &  Port  Ches- 
ter Railroad  portion  of  the  business  only. 

Table  IV  shows  some  of  the  results  which 
now  obtain  tipon  a  nimiber  of  systems  operating 
in  and  about  various  lat^te  cities  of  the  United 
States.    They  arc  all  city  railway  systems,  and 
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with  the  exception  of  the  Interurban  Street  Rail- 
way Company  of  New  York,  all  trolley  roads.  In 
most  cases,  the  feures  for  traffic  are  for  the  fis- 
cal year  1902,  while  tne  population,  unless  other- 
wise indicated,  is  for  1900.  The  population  ^iven 
is  that  of  the  city  in  which  each  company  oper- 
ates. The  column  of  gross  receipts  givea  the 
entire  receipts  from  passengers  of  the  respective 
companies,  including  the  receipts  from  branches 
extending  outside  of  the  city  limits,  so  that  the 
*^roKS  receipts  per  capita*  are  in  some  cases 
slightly  higher  than  they  would  be  if  they 
showed  the  receipts  of  the  actual  population 
served.  The  Brooklyn  and  Boston  figures  in- 
clude the  receipts  from  the  elevated  lines  in 
those  cities,  as  these  systems  in  each  case  are 
operated  in  conjunction  with  the  surface  sys- 
tems, and  their  receipts  cannot  be  separated. 
Where  there  are  two  or  more  companies  in  the 
same  city  the  'gross  receipts  per  capita"  show 
the  gross  receipts  of  all  of  the  surface  street 
railways  in  the  city. 

_  In  cases  where  there  are  no  existing  steam 
railways  serving  the  population  to  be  connected 
by  the  electric  lines  it  is  advisable  to  count  the 
traffic  by  vehicles  and  stages  between  the  differ- 
ent centres  of  population  for  periods  sufficiently 
long  and  at  proper  intervals  lo  give  a  fair  an- 
nual average.  From  this  information  and  by 
comparison  with  the  traffic  of  existing  roads  in 
similar  conditions  a  fairly  satisfactory  estimate 
can  be  secured.  In  such  comparisons  the  'popu- 
lation served'  may  very  properly  be  considered 
to  be  that  residing  within  about  I'/i  miles  on 
each  side  of  the  proposed  line,  in  cases,  of 
course,  where  there  is  no  other  railway  serving 
them.  The  entire  population  of  large  terminal 
cities  should  not  be  added  to  the  total  sought. 
as  all  the  residents  of  such  city  will  not  be 
probable  patrons  of  the  railway.  In  making 
per  capita  comparisons  of  this  kind  between  a 
proposed  and  an  existing  railway  it  is  often 
better,  where  both  have  a  large  terminal  city, 
to  leave  this  city  out  of  accotinl  in  both  in- 
stances. An  even  better  plan,  where  the  riding 
between  stations  on  the  operating  road  is 
known,  is  to  make  Ihe  comparison  on  (he  zone 
system .  as  alrea<ly  described. 

Thus  far  the  method  which  should  be  fol- 
lowed in  determining  the  probable  gross  passen- 
ger earnings  only  of  any  interurban  system 
has  been  described.    The  matter  of  determining 
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the  gross  passenger  earnings  has  been  ROtK  into 
somewhat  in  detail,  for  the  reason  ^t  upon 
roads  of  this  character  the  passenger  eaminip 
at  present  are  by  far  the  greater  portion  of  the 
total  gross  earnings. 

In  addition  to  passenger  earnings,  however, 
estimates  should  be  made  of  the  probable  gross 
revenue  which  will  be  derived  from  the  carry- 
ing of  freight,  express,  and  mail.  The  data 
now  available  on  this  subject  are  not  veiy 
complete  on  account  of  the  fact  tbat  this  biandi 
of  the  interurban  business  has  not  yet  been  de- 
veloped and  systematized  sufficiently  to  be  able 
to  furnish  accurate  data.  For  any  special 
case,  however,  the  gross  freight  and  ex- 
press business  can  be  worked  out  and  deter- 
mined by  a  process  very  similar  to  that  used 
in  determining  the  gross  passenger  revenue. 
The  process  consists,  first,  in  ascertaining  the 
amoimt  of  freight  and  express  business  coming 
into  and  going  out  by  railway  of  each  of  the 
centres  of  population  (in  cases  where  an  exist- 
ing steamroad  is  doing  this  business),  and  then 
determining  what  'proportion  could  be  secured 
by  the  electric  road.  Should  there  be  no  exist- 
ing steam  railway,  the  method  of  procedure 
would  be  to  ascertain  the  total  production  and 
consumption  of  the  territory  proposed  to  be 
served,  which  would  include,  of  course,  products 
of  all  kinds,  that  is,  agricultural  products  and 
mining  and  manufacturing  products.  An  esti- 
mate of  the  gross  tonnage  from  every  point 
along  the  line  of  the  proposed  road  can  then  be 
made  to  the  point.'  at  which  the  freight  would 
probably  be  carried,  such  as  some  large  city  or 
some  other  connecting  road. 

In  estimating  freight  trafRc  for  towns  where 
there  is  no  existing  road  supplying  the  popula- 
tion, and.  consequently,  where  no  actual  approx- 
imate railway  data  can  be  obtained  for  the 
probable  ingoing  and  outgoing  freight  receipts 
of  any  single  or  number  of  population  centres, 
another  way  to  proceed  is  to  ascertain  the 
population  of  each  of  the  population  centres,  and 
then  have  recourse  to  statistical  data  published 
by  the  United  States  and  other  governments, 
showing  consumption  and  production  per  capita 
for  given  localities.  From  such  data,  an  esti- 
mate can  be  made  of  the  probable  railway  ton- 
nage for  the  proposed  road.  Snrft  an  estimate 
will,  of  course,  show  the  tonnage  which  would 
accrue  on  account  of  a  service,  such  as  is  now 
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la  existence  around  the  country,  that  is,  the 
ordtna>7  steam  railway  service.  There  is  no 
doubt,  howerer,  but  that  the  actual  tonnage  for 
an  electric  service  operating  frequent  units 
would  be  greater  than  that  enjoyed  by  existing 
steam  roads.  Instances  often  exist  where  freight 
and  goods  are  taken  out  and  into  a  community 
liy  means  of  wagons  plying  to  and  from  rail- 
way centres  distant  anywhere  from  5  to  10 
miles  from  the  community.  Where  such  cases 
e^st  fairly  accurate  data  can  be  obtained  by 
ascertaining  the  business  which  is  done  by  such 
tragon  service. 

There  is  no  doubt  that  such  relatively  high- 
speed, high -class  interarban  electric  railway 
systems  which  are  here  being  considered  and 
which  are  to  play  an  important  if  not  revolu- 
tionaTjr      part     in     transportation     economics, 

CUkTt. 


mile  of  single  track  per  year  from  freight  and 
express,  and  this  in  cases  where  the  wliole  or 
the  major  part  of  the  tracks  are  on  public 
highways,  and  where,  consequently,  the  schedules 
are  limited  to  i6  or  20  miles  per  hour,  which 
is  a  perpetual  handicap  to  interurban  high-speed 
railways  so  designed  and  installed. 

Expenses. —  In  connection  with  electric  rail-  f 
way  operation,  an  unfortunate  habit  has  de- 
veloped of  estimating  the  annual  costs  of  opera- 
tion and  maintenance  as  a  percentage  of  the 
gross  receipts.  Estimates  01  this  kind  really 
mean  nothing  and  have  no  real  value  even  for 
■comparisons.  They  are  even  dangerous-  when 
used  in  such  computations  and  determinations 
as  discussed  here,  on  account  of  the  difference 
in  conditions,  such  as  number  of  cars  operated, 
length  of  route,  headway,  average  distance  each 
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will 


.  ..     attam     gross     passenger    earnings 

of  from  $12000  to  $1^000  per  mile  of 
single  track  per  year  and  more  and  will 
also  attam  additional  earnings  from  freight, 
express  and  mail  buiines?  of  from  $2000  to 
Jiooo  per  mile  of  single  track  per  year  This 
refers  especially  to  roads  operating  at  schedule 
speeds  of  from  30  to  40  miles  per  hour  and  more, 
on  private  rights  of  wny  connecting  large 
centres  of  population  and  ha\  ing  stations  or 
Stops  from  a  quarter  of  a  mile  to  a  mile  or  more 
^art,  running  cars  at  frequent  headway  and 
when  designed  and  installed  by  competent  rail 
way  experts  fitted  by  experience  to  judge  of 
rtie  present  and  future  economic  activities  of 
given  conditions  Already  some  of  the  better 
classes  of  electric  interurban  roads  are  obtaining 
SiootM  to  $12000  per  mile  of  single  track  per 
i|far  from  passengers,  and  $1000  to  $i,JOo  per 


passenger  is  carried,  and  tributary  population 

per  mile  of  track,  and  especially  relative  receipts, 
etc  In  order  lo  use  the  percentage  of  the  gross 
receipts  method  in  making  comparisons,  some 
of  the  details  of  operation  should  accompany  the 
statement  of  the  percentage  of  gross  receipts 
required  to  operate  the  road.  Such  accompany- 
mg  details  should  show:  (1)  The  gross  receipts. 
(2)  The  car  mileage  operated  daily  and  yearly. 
(1)  The  average  daily  mileage  per  car.  (4) 
The  total  number  of  miles  of  sin^e  track  oper- 
ated. (5)  The  amounts  annually  expended  for 
maintenance  of  way  and  structures,  and  main- 
tenance of  equipment,  and  the  amounts  per  car 
mile  for  these  items.  (6)  The  physical  condi- 
tion of  the  property.  (7)  The  capita!  liabilities 
and  fixed  charges.  (8)  Traffic  density  or  pas- 
sengers carried  per  car  mile. 

Of  two  roads  having  approximately  the  same 
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amount  of  track,  the  one  operating  at  the  Ia.rger 

ELcntaKC  of  the  rtoss  receipts  may  have  the 
jer  net.  Suppose  one  of  two  such  roads  to 
have  gross  receipts  of  $i,wo,ooo,  and  to  be 
operating  at  60  per  cent  of  its  gross  receipts. 
Suppose  the  second  of  the  two  to  have  gross 
receipts  of  $900,000,  and  to  be  operating  at  50 
per  cent  of  its  gross  receipts.  In  the  first  case, 
tlie  net  will  he  $600,000,  while  in  the  second  case 
it  will  be  hut  $450,000.  If  each  has  approxi- 
mately the  same  amount  of  track,  the  fixed 
charges  will  probably  be  nearly  the  same.  This 
instance  will  show  the  necessity  for  additional 
detail  if  such  data  are  used. 

The  only  safe  way  to  proceed  is  to  determine 
the  detail  cost  of  each  item  entering  into  the 
total  cost  of  operation.  The  subject  is  generally 
divided  into  four  subdivisions  by  existing  steam 
and  some  electric  systems,  as  follows:  (i)  Cost 
of  maintenance  of  roadway  and  structures.  (3) 
Cost  of  maintenance  of  equipment.  (3)  Cost  of 
conducting  transportation.  (4)  General  ex- 
pense. 

Any  item  of  operating  costs  can  be  classified 
under  one  of  the  four  heads  above  given.  It  is 
more  satisfactory  to  use  the  following  sub- 
division for  electric  sj^tems : 


I.   Can 


■iich  u  ticket  agcnti,  etc 
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fuel,  oil  «B>Ie,  etc.,  aad  libor  and  re 

6.  Cost  of  opttating   rotirr   gtitioi 

7.  Skluia  of  oSceri  and  clerki,  d 
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Hach  factor  of  each  of  the  foregoing  items 
sliould  be  carefully  computed  and  t!ie  total  cost 
of  operation  and  maintenance  thus  ascertained. 
This  is  the  only  safe  and  true  way  of  arriving 
at  a  proper  conclusion. 

The  fixed  charges  include  the  following 
items:  (1)  Interest  on  bonds  or  other  interest- 
carrying  obligations,  fa)  Cost  of  leaseholds  or 
rentals.  (3)  Slate  and  other  taxes.  Taxes  are 
often  placed  under  the  head  of  operating  ex- 
penses. They  are  sometimes  determined  as  a 
percentage  (from  2  to  5  per  cent)  of  the  gross 
receipts.  Space  will  not  permit  an  extended 
discussion  of  the  details  of  the  computations  of 
the  costs  of  construction  and  equipment.  Table 
V.  will  give  data  from  which  such  costs  can  be 
determined.  In  each  instance,  however,  every 
item  of  the  cost  of  construction  and  equipment 
must  he  computed  and  determined. 

Equipment. —  Among  the  most  important  and 
trjnng  economic  questions  relating  to  the  design, 
construction,  and  operation  of  high-speed  elec- 
tric railways  reaching  well  out  of  the  congested 
centres  of  population,  which  the  designing  and 
managing  engineers  are  called  upon  to  decide, 
are  those  relating  to  the  character  of  construc- 
tion and  equipment  to  be  adopted,  and  the  char- 
acter and  kind  of  service  to  be  given.  These 
considerations  may  be  stated  as  follows:  (i) 
Number  of  tracks  to  be  installed.  (2)  Speed, 
headway,  and  size  of  the  train  units.  (3) 
Weight  of  rails  and  characteristics  as  affecting 
costs,  of  ties,  ballast,  block  signal  syslem,  and 
other  details  of  permanent  way.  (4)  Character 
of  rolling  slock  and  power  stations  and  trans- 
mission system,  together  with  the  location,  de- 
sign and  number  and  character  of  the  passenger 


All  of  the  foregoing  are  functions  of  the 
estimated  gross  earnings  of  the  proposed  in- 
stallation. The  earnings  must  be  taken  as  the 
starting  point.  At  the  present  time  the  plans 
of  some  proposed  systems  appear  to  indicate 
a  tendency,  in  some  instances,  to  do  too  much. 
There  ajjpears  to  be,  in  some  cases,  a  lack  of 
appreciation  of  the  proper  relations  which 
should  maintain  between  fixed  charges  and  the 
estimated  gross  receipts.  In  some  cases,  which 
I  have  investigated,  the  fixed  charges  npon  in- 
stallations, as  proposed,  equal  40  per  cent  to  5a 
per  cent  of  the  estimated  gross  receipts,  a  mar- 
gin far  loo  close  for  safety.  For  the  cases  of 
a  nuinber  of  the  higher  class  steam  roads  in 
operation  the  fixed  charges  are  found  to  vary 
between  30  per  cent  and  30  per  cent  of  their 
actual  receipts.  On  account  of  the  demon- 
strated ability  of  electric  systems  to  develop 
business  more  rapidly  than  their  steam  pre- 
decessors the  above  ratio  of  the  steam  lines  may 
at  times  be  exceeded  in  such  cases  where  the 
estimated  earnings  have  been  conservatively 
made  by  experienced  engineers.  It  is  always 
best,  however,  to  keep  on  the  safe  side,  and  let 
the  earnings,  after  the  proposed  system  is  operat- 
ing, do  somelhing  toward  augmenting  the  in- 
stallation. If  this  latter  course  be  followed  it  is 
safe  to  say  that  (he  officers  and  stockholders 
of  the  company  will  not  have  nearly  as  many 
sleepless  nights  as  they  otherwise  may  have 
should  they  too  ambitiously  'reach  out  and 
lead."  In  addition,  there  will  probably  be  less 
activity  in  the  receivership  and  absorbing  and 
reorganization  businesses. 
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Generally  speaking;,  the  idea  should  be  to  accounls.  If  we  assume  that  we  will  run  ap- 
install  no  more  tracks  than  can  be  kept  busy  proximately  the  same  number  of  train  units 
SKfely  and  satisfactorily,  taking  care  of  the  between  the  termini  daily  for  the  four-track 
business  in  sight  and  which  apparently  will  road  at  the  start,  the  operating  costs  will  be 
accrue  from  the  first  few  years  of  development,  about  the  same.  In  order  to  justify  such  an 
on  account  of  the  increased  or  improved  facil-  assumption  it  would,  of  course,  be  necessary  to 
ilics  proposed  to  be  given.  Relatively  high  reduce  slightly  the  schedule  of  the  two-track 
speed  for  these  roads  must  be  maintained,  road,  which  can  at  times  be  done.  For  the  case 
Again,  in  attempting  to  get  as  much  out  of  a  of  the  four-track  road  we  will  then  have  left, 
pair  of  tracks  (singTe~track  roads  being  out  of  after  deducting  say  $525,000  for  the  annual  cost 
the  question)  as  possible,  it  inust  not  be  lost  of  operation,  taxes,  and  insurance,  the  sum  of 
sight  of  that  while  the  capacity  of  a  given  $375,000  for  £xed  charges,  etc  If  we  now 
installation  with  a  [pven  schedule  speed  can  be  deduct  the  fixed  charges  of  $300,00)^  we  have 
increased  by  gradually  adding  train  units  up  to  left  $75,000  for  unforeseen  contingencies,  bad 
a  certain  point,  a  limit  will  be  reached,  after  times,  betterments,  and  other  accounts,  a  margin 
which,  on  account  of  the  headway  requirements,  which  is  somewhat  too  small  for  the  solid  com- 
any  increase  in  the  number  of  units  will  neces-  fort  of  the  bondholders  and  the  stockholders, 
sitate  a  reduction  of  the  schedule  speed,  and  if  especially  that  of  the  stockholders.  In  fact,  an 
carried  far  enough,  the  carrying  capacity  will  enterprise  starting  upon  its  career  upon  the  last 
be  actually  reduced;  any  material  reduction  of  basis  might  well  be  called  a  "receiver's  delight,* 
schedule  speed  will  probably  also  cause  a  loss  of  a  "reorganizer's  joy,'  or  a  "stockholder's 
ti^ffic.  If  a  schedule  speed  of  30  miles  per  hour  obsequies"  installation.  A  four-track  instatla- 
has  been  determined  upon  as  thatwhich  will  be  tion  for  the  case  we  have  assumed  would  only 
required  for  a  given  territory,  the  idea  should  be  be  justified  where  a  great  immediate  develop- 
to  ascertain  the  maximum  capacity  of  say  two  ment  along  the  line  of  the  road  was  apparent 
tracks  for  the  proposed  road  when  operating  at  Even  then  (he  engineer  should  prepare  state- 
that  schedule.  If  it  be  ascertained  that  the  two  ments  of  both  conditions,  as  above  outlined,  and 
tracks  will  not  be  sufficient,  at  the  determined  submit  them  to  the  bankers  or  underwriters  so 
schedule  to  carry  the  maximum  estimated  busi-  that  they  will  have  full  knowledge  of  the  rela- 
ness,  then  a  diird  track,  to  be  used  for  express  five  conditions  and  contingencies. 
trains  going  one  way  during  the  morning  and  The  development  of  large  cities  and  the 
the  other  way  in  the  evening,  should  be  esti-  consequent  apparent  exceeding  of  the  capacity 
mated  upon.  It  will  generally  be  found  thai  limits  of  some  existing  rapid  transit  or  urban 
wherever  a  third  track  is  warranted  the  condi-  rapid  transit  system  has  offered  opportunity  for 
tions  will  generally  admit  of  tbe  small  additional  much  lay,  semi-professional,  and  even  so-called 
outlay  required  for  a  fourth  track.  The  addi-  engineering  criticism  of  the  shortsightedness  of 
tional  costs  are  those  required  tor  the  relatively  the  originators  of  such  transportation  systems  in 
slight  additional  graduation  (earth  and  rock-  not  installing  more  tracks  at  the  time  of  the 
work)  and  the  additional  rails,  ties,  and  ballast,  original  construction  It  such  critics  will  inves- 
and  the  labor  of  installation.  In  cases  of  sup-  i[g^^  (^ey  will  ascertain  that,  generally  speak- 
plymg  the  suburbs  of  such  cities  as  New  York,  i„g^  5^^^  roads  have  been  hard  pressed  for  many 
Boston.  Pans,  Lmidon.  Berlin,  Oncaw),  and  years  to  make  ends  meet,  and  that  they  are  now 
San  Francisco,  and  similar  aties,  it  wiHgen-  ^^i  reaping  their  hard-earned  fruits.  A  little 
erally  be  a  question  of  determming  whether  thought  will  also  show  that  had  such  systems 
two  tracks  or  four  tracks  should  be  installed,  ^^  ^^^  ^^^^^^  provided  installations  adequate  to 
and  ttie  safe,  arid  conservative  solution  will  ^^  ^^^  business  they  are  now  receiving,  they 
always  be  amved  at  by  eonsidenng  the  com-  j^  certainly,  in  years  past,  have  suffered 
"V?'.!'!-""?  ^  *^;  "^'^^T  ^n**-  "  ^^^.^  fi-an-^ial  dJfEculties,  to  slate  it  mildly.  As  a 
which  two  three  or  four  tracks  will  ™l»seto  j  ,  oters  and  financiers  ait:  fairly 
the  probable  gross  receipts,  estimating  the  gross  g^,,^  ^^j  H„  ^^^^  ^^^^^  j^ey  are  not  en- 
receipts  for  the  conditions  whwh  will  exist  when  j.^^,  ^;,  ^j,^^  ^^^  ^^j^^^  ^^^  ^i,j^^  ^^^„^  jj^„ 
the  road  commences  operation.  In  some  m-  j^  f  j  [^  ^  amounts  of  money  in  rela- 
stances,  where  a  rapid  growth  and  development  j  ,  ^^,,^10"  jeopardy,  by  reaching  out  and 
IS  apparent,,  snch  future  development  must  be  j^,'  „j  recruiting  their  exhausted  energies. 
allowed  form  the  original  desipL  ^^^  ^  ^^urx^h  and  construction 
As.an  illustfaton  of  the  application  of  the  ^  ^^^  ^  employed  for  the  permanent 
foregoing  pnn«ples  suppose  the  "«mated  ^J  ^^^  ^j,^  ^„,ii„^  ^,ock,  as  it  is  only  by 
gross  receipts  of  a  proposed  road  are  Jgoo,000  ^ 'joj  (hat  the  maximum  safety  can  be 
per  annum.  Suppose,  furthermori;,  that  a  two-  assured  to  the  traveling  public,  which  must 
ttrack  road  could  be  installed  to  do  this  bnsiOMS  3,  predominate  in  considering  costs  of 
for  $5,000,000,  and  that  a  four-track  road  would  construction.  Accidents  are. always  costly,  as 
cost  $6,000,000.  The  fixed  charges  for  the  two-  ^[.g  ^^^  conditions  of  uncertain  operation  and 
track  road,  at  5  per  cent,  will  be  $250,000  per  delays.  The  public  will  not  patronize  a  road 
year,  while  on  the  same  basis,  those  for  the  upgn  which  accidents  are  frequent  or  whereon 
four-track  road  will  be  $300^00.  The  annual  uncertainty  of  operation  or  delay  is  at  all 
operating  expenses,  taxes,  and  insurance  would  marked.  Inferior  permanent  way  and  rolling 
be  about  $500,000,  for  the  conditions  assumed  stock  is,  therefore,  equivalent  to  burning  the 
for  the  two-track  road,  leaving  for  the  two-track  candle  at  both  ends  on  account  of  the  natural 
road  $400,000  for  fixed  charges,  etc.  Deducting  reduction  of  receipts,  for  the  reasons  stated 
the  $250,000  fixed  charges  of  the  two-track  road  above,  and  the  additional,  increase  of  operating 
would  leave  $150,000  annually  to  be  applied  to  and  maintenance  costs  which  maintain  on  poorly 
unforeseen  contingencies,  betterments,  and  other  engineered  and  poorly  installed  railways. 
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Regarding  the  detennination  of  the  details  an  economic  kind.  As  an  illustratioa,  suppose 
of  the  passenger  station.  It  should  never  be  that  upon  a  given  road  it  has  been  found  that  on 
lost  sight  of  that  the  location  of  the  passenger  account  of  the  dimensions  of  part  of  the  sub- 
stations may  have  a  material  influence  upon  ways  it  will  not  be  possible  to  use  a  car  more 
the  business  which  the  road  will  do,  depending  than  40  feet  in  length,  and  that  train  units 
upon  whether  the  stations  are  located  so  as  to  of  three  such  cars  will  be  required.  It  i» 
render  them  easy  of  access  or  otherwise.  The  apparent  that  train  units  consisting  of  lno  60- 
matters  of  the  general  design,  size,  finish  and  foot  cars  would  carry  the  same  number  of 
specific  details  of  the  station  will  have  to  be  people  as  the  three  4D-foot  cars,  and  allowing 
determined   separately   for  each  case.  one  conductor  or  guard  per  car,  at  an  operating 

In     designing    the     stations,     however,     the  cost  of  one  man  per  tram  unit  less.     It  is  easy 

object   should   be   to   provide    stations   wherein  to  see  that  if  train  units  be  operated  at  frequent 

the   annual   aggregate   salaries   of   ticket   sellers  headway  and   for  any  considerable   part  of  the, 

and   attendants   will   be   a   minimum.      If   ticket  day,   the   length    of   the   cars    becomes   a    most 

offices  be  placed  along  each  side  of  the  roadway  important  consideration  and  economic  factor  of 

at  each  station  this  will  not  be  the  case.    The  the  subsequent  costs  of  operation.    Mistakes  of 

stations   between   the   tracks   on    some   elevated  'fhe  kind  have  occurred  and  are  now  practically 

systems,    known    as    "island    stations,*    are    ex-  the  cause  of  considerable  additional  fixed  CMts 

ampies  of  the  minimum  operation  and  mainten-  ol  operalion,  which  would  have  been  avmded 

anee  cost  idea.    About  half  the  annual  attendance  had  such  apparently  small    deUils   been  given 

is  required  for  such  stations  as  compared  with  tj;^'  thorough  and  competent  considerationat 

those  on  each  side  of  the  tracks.     The  objec-  *"«    ""'set    which    their-  economic    inqwrtance 

tion  sometimes  urged  against  the  'island  sta-  demands.  ...  ^      ^ 

tion"  system  is  that  people  who  are  so  disposed  Engineers  or  experts  in  makir«  reports  often 

can   ride   back  and   forth  any   number  of  Umes  =PP^;  ^°    {'"'S",  fJ,  .ignore   the   fact   that   the 

after  navinE  a  sinEle  fare      In  connection  with  essential  value  of  their  reports  lies  in   the  con- 

the  devetopment  of  the  engineering  details,  of  a  f'"*i'™^'  "!">.'»  *''''U"*"T'  %^  ""L^  ^'^ 

railroad   designed   by  the  writer   in   New   York  these  conclusions.     The  body  of  a   r^rt  may 

State,    the    tracks   of    which    will    be    upon    a  S°"5l"  !„%  ""^^  "'^  :"J"'  ^"^I'l  ^i 

private  right  of  way  throughout,  and  fuVther-  ^  "JL^'L^jff":^,^  ^^1?" J^':'','^ 

'^  °  .,     '  1        .  C11      .i_  ment  to  make  its  outward  appearance  jusniy 

more,   upon   earth  or   rock  cuts    or  fills,    the  0,^  fee;  but  the  client,  upon  reccing  the  docu- 

writer     devised     and     rerommended     the     fol-  ^^^^    ^j,,  generally   search   the   index   for  that 
lowing   station    plan:     Wherever  tiie   roadway        ^t  of  the  report  giving  the  conclusions,  and 

IS  on  an  embankment  and  above  the  grade  of  ,he  bases  therefor.    Often  the  search  is  in  yain. 
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providing  under  the  roadway  and  approximately  _      .,    ,  .,       tr    t   e    u" '.^Ai.""'^"^^      j 

at  right  angles  to  the  tracks,  a  passageway  or  Presxdmt  New  York  &  Port  Chester  Railroad 

tunnel  extending  entirely  across  and   under  the  ■ -Com/mnj- 

railway  roadway,  and  50  feet  or  more,  as  may  be  Kailway  EnginMrina^  in  its  broad  sense, 
required,  in  width.  The  width  of  this  passage-  comprises  the  work  of  the  civil  engineer  and 
way  would,  of  course,  be  along  the  length  of  the  mechanical  engineer.  The  ,first  includes  the 
the  tracks.  In  the  centre  of  this  passageway  design,  construction,  and  maintenance  of  the 
is  to  be  one  ticket  office,  provided  with  proper  statical  structures,  such  as  the  track,  bridges, 
approaches,  from  each  side  of  the  roadway;  buildings,  etc,  the  second,  the  design,  con- 
and  inside  of  and  beyond  the  ticket  office  arc  struction,  and  maintenance  of  the  motive  power, 
to  be  waiting-rooms,  etc.,  and  the  stairs  macbineiy,  cars,  marioe  equipment,  etc.  The 
ascending  to  the  island  platforms  between  the  term  railway  engineering  is,  however,  usually 
tracks.  This  underground  passageway  is  to  he  used  in  a  limited  sense  meaning  the  work  of 
of  the  concrete-steel  construction.  Where  the  the  civil  engineer  only.  It  is  the  purpose  of  this 
tracks  are  in  a  cut,  at  station  locations,  and  article  to  enumerate  the  general  items  of  work 
consequently  beneath  the  surface  of  the  streets,  included  in  railway  engineering,  and  to  state 
the  design  provided  for  a  concrete- steel  struc-  briefly  the  important  facts,  methods  and  prin- 
ture  over  and  entirely  across  the  tracks,  wherein  ciples  used  by  the  railway  eogioeer  iu  his  work. 
Is  located  one  ticket  office,  as  before,  with  wait-  It  will  be  assumed  that  the  reader  is  familiar 
ing-rooms,  etc.,  inside  the  ticket  office,  and  with,  such  simple  terms  as  single  track,  double 
Stairs  descending  to  the  island  platforms.  Sta-  track,  rails,  cross-ties,  etc.,  and  knows  the  gen- 
tions  of  this  kind  are  worth  about  $8,000  each,  eral  form  of  a  railway  track  in  so  far  as  a 
It  is  evident  that  the  same  plan  can  readily  casual  observation  reveals  it.  Biidging,  tunnel- 
be  used  for  a  two-track  road.  ing,  and  masonry,  being  covered  elsewhere,  will 

Where  a  high-speed  electric  railway  crosses  not  be  treated, 

a  public  highway  or  other  railway,  either  above  Railway  Design  includes  the  determinatkm  of 

or  below  the  grade  of  the  other  road,  the  design  the  general  route,  and  the  details  of  the  ahgD- 

of  such  a  crossing,  especially  where  it  is  below,  ment  and  gradients  of  a  road,  called  the   loca- 

*nd    consists   of   a   subway   of    greater   or   less  tion;   the   determination   of   the   cross   sectional 

lengtli,   may  exercise  considerable   effect    upon  form  and  dimensions  of  the  embankments,  ex- 

the  subsequent  cost  of  operation  of  the  system,  cavations,   tunnels,   ballast,  etc. ;   the   determina- 

Bs  it  may  determine  the  limiting  length  of  the  tion  of  the  form  and  dimensions  of  cross-tics,  or 

cars   where    trains   are    used.    The    liigh-speed  sleepers,  the  form  and  weight  of  the  rail  and  its 

railways   herein   discussed   should   be  designed  fastenings,  the  necessary  water  way  to   safely 

throughout  so  as  to  permit  of  the  operation  of  pass  the  water  of  the  various  streams  and  gul- 

any  of^  the  cars  now  used  by  steam  railways,  lies  crossed,  together  with  the  form  and  dimen- 

Therc  is,  however,  another  reason  of  essentially  sions  of  the  culverts,  trestles  and  bridges;  the 
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design  of  road  crossings,  grade,  andcHiead  and  the  track  and  passenger  greatly  reduced  or  en- 
overhead;  the  design  of  docks,  warehouses,  coal-  tirely  eliminated.  The  circular  curves  are  known 
ing  stations,  water-supply  works,  minor  build-  by  their  degrees,  that  is,  the  number  of  degrees 
ings  and  yards.  subtended  at  the  centre  of  the  circle  by  a  chord 

Railway    Cotutruction   is    usually   performed  of  loo  feet     If  a  chord  of  loo  feet  subtends  4 

for  the  railway  company  by  a  contractor.  In  this  degrees  at  the  centre  of  the  circle,  the  curve  is 

case,  the  railway  engineer  lays  out  the  work  on  known  as  a  four  degree  curve.    The  radius  of  a 

the  ground,  measures  the  quantity  of  work  done,  one   degree   curve    is    5729.65   feet,   usually   as- 

and  maintains  a  general  supervision  to  sec  that  sumed  as  5,730  feet     The  radius  of  any  other 

the  terms  of  the  contract  are  complied  with,  curve  is  approximately  inversely  as  its  degree. 

The  chief  engineer  is  usually  by  the  terms  of  the  The  radius  of  a  10  degree  curve  is  one  tenth  that 

contract  the  ultimate  authsriiy  out  of  court  in  of  a  one  degree  curve.  This  relation  is  not  exact. 

the  interpretation  of  the  provisions  of  the  con-  A  one  degree  curve  is  a  very  light  curve,  a  ten 

tract,  and  he  has  complete  control  of  the  work  degree  curve  about  the  sharpest  in  general  use 

done  under  it     When  a  railway  company  cxe-  on  Eastern  trunk  lines,  a  24  degree  carve  about 

cutes  its  own  work,  the  engineering  department  the  sharpest  on  Western  mountain  lines,  and  40 

devises  the  methods  of  work,  secures  the  neces-  degree    curves    about    the    sharpest    in    railroad 

sary   tools   and   machinery,   employs   and   super-  yards.     Curves  of  go  feet  radius  occur  on  the 

vises  the  labor,  and  in  general  directs  the  work,  elevated  railways  of  New  York, 
which   is   done   under  a  superintendent  of  con-  The  Gauge  of  a  railway  is  the  cross  distance 

struction.  between  the  inner  sides  of  tile  heads  of  the  rails. 

Railway  Maintettance  includes  keeping  the  Standard  gauge,  almost  universally  used  in  the 
constructed  track  in  good  surface  and  alignment.  United  States,  is  4  feet  S'/i  inches.  A  gauge  of 
from  which  it  is  distorted  by  the  action  of  frost,  one  metre  is  used  to  some  extent  in  the  Spanish- 
rain,  and  the  heavy  loads  going  over  it;  re-  American  states,  in  Japan,  Russia,  and  some 
placing  worn  out  or  decayed  cross  ties;  renew*  other  European  countries.  Until  within  a  few 
ing  worn  out  rails;  keeping  the  drainage  ditches  years  a  gauge  of  7  feet  was  in  use  in  England. 
open,  grass  and  weeds  cut,  fences  in  repair,  A  gauge  of  4  feet  g  inches  is  in  limited  use  in.  ths 
bridges  and  ail  other  structures  in  repair;  occa-  United  States,  A  gauge  of  3  feet  was  used  to 
swnal  rebuilding  of  whole  structures;  laying  some  extent  in  the  United  States,  but  has  been 
out  and  building  side  tracks  and  spur  tracks  to  almost  entirely  r^Iaced  with  standard  gauge, 
quarries,  factories,  gravel  banks,  etc.,  and  main-  The  transfer  of  the  cars  of  one  road  to  the 
tenance  of  the  water  supply  works.  tracks  of  another,  making  frecjuent  unloading  and 

Railway  Improvement,  besides  the  building  of  reloading    unnecessary,    teqmrea    the    tracks    of 

larger  and  Iwindsomer  station  buildings,  the  pur-  any  one  continent,  or  country,  to  be  of  practi- 

chase  of  larger  cars  and  locomotives,  and  the  im-  cally  one  gauge. 

Broveraent  of  station  grounds  and  roadway,  items  Traction  is  the  act  of  drawing.  That  which 
mat  appeal  to  the  general  observer,  includes  the  enables  a  locomotive  to  draw  a  train  is  the  fric- 
for  more  important  but  less  conspicuous  work  tion  between  the  driving  wheels  and  the  rails, 
of  reducing  the  curvature,  shortening  the  line.  When  the  pressure  of  the  steam  in  the  cylin- 
rearranging  the  gradients  by  reduction  where  ders,  transmitted  through  the  connecting  rod, 
possible  and  adaptation  to  pusher  service  where  tends  to  timi  the  driving  wheels  as  the  fly  wheel 
tbey  may  not  be  much  reduced,  and  redistribut-  of  a  statioaary  engine  is  turned,  the  friction  be- 
ing the  locomotives  on  the  road  so  that  each  tween  &e  wheels  and  the  rails  prevents  such 
one  may  be  on  that  portion  to  which  it  is  best  turning,  and  causes  the  wheels  to  roll  along  the 
adapted.  This  work  is  usually'  done  under  the  rails  carrying  the  locomotive  and  train  with 
combined  direction  of  the  civjl  and  mechanical  them.  The  amount  of  this  friction  varies  with 
engineering  departments.  the  condition  of  tiie  rail.     In  summer,  with  a 

Railway  .^lignmenf.— The  horizontal  plan  of  clean  rail,  it  averages  about  one  fourth  of  the  in- 
the  centre  line  of  a  railway  is  a  series  of  straight  sistenC  weight;  in  winter  it  is  about  one  fifth; 
lines  connected  by  curves.  The  straight  lines  and  when  sand  is  used  in  summer,  it  tnay  be  in- 
are  called  tangents,  because  they  arc  tangent  creased  to  about  one  third  of  the  insistent 
to  the  curves  joining  them.  Formerly  these  weight  Thus,  if  a  locomotive  weighs  309,000 
curves  were  arcs  of  circles,  but  they  are  now  pounds,  144,600  pounds  of  which  is  carried  on 
almost  universally  combinations  of  circular  arcs  the  driving  wheels  (proportions  of  an  existing 
and  what  are  known  as  easement  or  transition  modern  heavy  passenger  locomotive),  the  aver- 
GUrves,  or  ^irals.  The  central  portion. of  the  age  maximum  pulling  force  that  can  be  exerted 
curve  joining  two  tangents  is  an  arc  of  a  circle  by  the  locomotive  in  summer  will  be  about  one 
of  some  selected  radius,  and  between  this  cen-  fourth  of  144,600  pounds,  or  36,150  pounds.  This 
tral  portion  and  the  tangents  connected  by  the  quantity  is  known  as  the  tractive  effort  of  ad- 
curve  are  two  easement  curves  or  spirals^  one  hesion.  The  locomotive  will  be  able  to  exert 
for  each  tangent.  These  curves  are  not  simple  this  pull  if  the  boiler  and  cylinder  capacity  is 
arcs  of  circles,  but  are  curves  having  a  constantly  sufScient  It  usually  is  when  the  speed  is  very 
changing  radius.  Beginning  at  the  tangent  with  low,  but  since  a  boiler  is  designed  to  give  a  cer- 
a  radios  infinitely  long,  the  arc  just  at  this  tain  maximum  horsepower,  when  the  speed  i» 
point  being  practically  a  straight  line,  the  radius  fast  the  pull  must  be  correspondingly  light 
continually  decreases,  the  curve  becoming  Practical  considerations  make  it  impossible  to 
sharper  and  sharper,  til!  it  is  reduced  to  the-  design  a  boiler  that  will  permit  the  develop- 
radius  selected  for  the  central  portion  of  the  mcnt  of  the  full  tractive  effort  of  adhesion  at 
curve  at  the  point  where  the  spiral  joins  that  high  speed.  A  locomotive  of  horsepower  P, 
central  portion.  An  easy  transition  from  tan-  driven  at  a  speed  of  S  miles  an  hour  will  b« 
gent  to  curve  is  thus  secured,  and  the  shock  to  able  to  exert  a  poll  in  pounds  eqiul  t037S  P  -i"  S. 
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This    is    a    theoretical    value    and    must    be  Reading  Railway,  used  to  lift  coal  out  of  tbe 

discounted  about  lo  per  cent  because  of  fric-  Mahanoy  Valley,  Eiujnples  of  rack  railways  are 

tional  losses  in  the  engine.     With  slow  freight  the   Mount   Washington   Railway  and   the  raiJ- 

trains   speeds   of  from   5  miles  to   10  miles  an  way   up    Pike's    Peak,   planned   for   tourist  and 

hour  may  be  permitted,  and  hence  the  full  trac-  pleasure  travel. 

tive  effort  of  adhesion  may  be  had  on  the  steep  The  Ruling  Grade  oi  a  road,  or  division,  is 
grades  where  it  is  required,  and  greater  speed  that  grade  wliich,  because  of  its  resistance,  lim- 
may  be  made  on  the  more  level  stretches  where  its  the  train  the  locomotives  used  can  haul.  Sucb 
the  tractive  effort  required  is  not  so  great  The  a  grade  therefore  determines  the  number  of 
most  economical  speed  for  freight  trains  is  a  trains  necessary  to  do  a  given  volume  of  busi- 
disputed  question.  It  is  generally  considered  to  ness  and  is  the  most  important  feature  of  rail- 
he  the  fastest  speed  the  train  can  make  over  the  way  design.  The  ruling  grade  is  not  neces- 
whole  road  or  division  when  the  locomotive  is  sarily  the  steepest  grade  on  the  road.  The  steep- 
loaded  with  the  greatest  load  it  can  draw  at  est  grade  may  occur  but  once,  and  be  tmerated 
minimum  speed  on  the  steepest,  or  ruling,  grades,  by  assistant  engines,  a  single  locomotive  hauling 
Train  Resistance  is  measured  by  the  effort  re^  the  train,  heavier  than  it  could  haul  unaided  over 
quired  to  draw  a  train  on  a  straight  and  level  the  steepest  grade,  over  the  remainder  of  the 
track.  This  effort  depends  on  the  condition  of  the  ''"«•  Or  the  steepest  grade  may  he  so  short 
track  and  wheels,  atmospheric  temperature,  the  lu-  that _  the  tram  approaching  it  at  high  speed  is 
brication  of  the  bearings,  the  direction  and  force  ""led  over  by  the  combined  effort  of  theloco- 
of  the  wind,  and  the  speed  of  the  train.  Many  motive  and  the  energy  stored  in  the  tram  bj 
efforts  have  been  made  to  devise  a  formula  that  "■««»■»  o*  'ts  "'Sh  speed.  Such  a  grade  is  known 
shall  correctly  express  the  effort  for  varying  as  a  momentum,  or  velocity,  grade.  2°  d^ter- 
speeds,  but  as  maybe  inferred  from  -Jic  number  "?'"«  the  load  a  given  locomotive  can  haul  on  a 
of  variable  conditions,  no  formula  giving  precise  S""*"  grade.  Divide  the  tractive  effort  of  the  loeo- 
vaiues  is  possible.  Freight  train  resistance  is  usu-  '^'"'<  ^^  ^^'^  ""■",  «*  t.^«  ""'"K  and  grade  re- 
ally considered  to  be  about  5  pounds  for  each  ton  f  stances,  the  result  will  be  the  gross  load  m 
of  weight  of  train  for  usual  fr^ht  train  speeds  of  ">nf-  To  determine  the  load  behind  the  tender 
from  fa  miles  to  IS  miles  per  hour.  ThiTmeans  Subtract  from  the  loregomgresult  the  weight 
that  if  a  train  weighs  i,o5o  tons,  a  tractive  ef-  Sfl^ ?"?"rf, '^lif  1 '  ^}^l^T^T,t?lf^ff 

.„■_  ?  T  .—■.!_.■  ■!!  ■  grade  at  low  speed,  could  lUSt  draw  a  load  at- 
tram  speed.  TOstart  the  tram  wiU  require  a  (^rmined  by  dividii^  36.150  by  5  pounds  per  ton 
greater  effort,  because  the  resistance  at  stanmg  ^^^y  resistance  plurs  ^un<£  per  ton  grade 
IS  much  greater  than  at  sensible  speeds.  Were  r<.sis,^nce,  or  10  pounds?  pving  3^15  tons  gross 
it  not  that  by  reason  of  the  springs  m  the  j^^j  ^he  total  weight  of  such  a  locomotive 
draught  rigging  the  tram  is  started  a  car  at  a  ^^^  5,,  j^^^^j  tender  would  be  about  172  tons, 
t.nrie,  no  locomotive  could  start  Ae  tram  it  therefore  the  net  load  behind  the  tender  would 
habitually  hauls  over  the  track  This  does  not  be  3,443  tons.  It  is  frequently  claimed  that  an 
apply  to  fast  passenger  trams,  the  iocomotives  of  rf^ric  motor  car  can  climb  a  steeper  grade 
which,  being  never  so  heavily  loaded,  have  a  than  can  a  steam  locomotive,  Ae  popular  belief 
surplus  of  tractive  effort  for  startmg  quickly.  i^i„g  ,hat  some  attraction  between  wheels  and 
Freight  tram  resistance  is  least  at  a  speed  of  rails  in  the  case  of  the  electric  car  is  the  cause. 
about  6  or  8  miles  an  hour,  and  increases  nearly  it  ja  true  that  an  electric  motor  car  of  usual 
as  the  speed,  being  about  8  or  9  pounds  at  25  form  can  ascend  a  steeper  grade  than  can  a 
miles  an  hour.  Iram  resistance  13  sometimes  steam  locomotive  of  usual  form  and  equal 
known  as  rolling  resistance.  There  are  two  weight  and  power.  There  are  two  reasons  for 
other  sources  of  resistance  taxing  the  adhesion,  this:  i.  Gearing  is  a  more  certain  and  steadier 
or  tractive  effort,  of  the  locomotive,  namely,  method  of  transmitting  power  at  low  velocities 
grade  resistance  and  curve  resistance,  than  the  reciprocating  motion  of  steam  pistons 
Grade  Resistame  is  the  action  of  gravity  and  comiecting  rods.  2.  As  usually  built  there  is 
on  a  train  on  a  -grade  tending  to  pull  the  train  a  motor  on  each  axle  of  a  motor  car  making  all 
down  the  grade.  It  amounts  to  practically  20  the  wheels  driving  wheels,  and  the  total  weight 
pounds  per  ton  of  train  weiglit  for  each  per  cent  available  for  traction,  while  a  considerable  pro- 
of grade  rate.  Thus,  a  grade  rising  i  foot  in  100  portion  of  the  locomotive  is  carried  on  trudc 
is  a  one  per  cent  grade,  and  offers  a  resistance  wheels,  and  hence  is  not  only  unavailable  bx 
to  an  ascending  train  of  20  pounds  for  each  traction,  but  is  a  direct  tax  on  the  tractive  effort 
ton  of  train.  A  grade  rising  3  inches  in  loO  feet  that  is  available.  Assuming  the  high  value  of 
is  a  0.25  per  cent  grade,  and  offers  a  re-  10  pounds  rolling  resistance,  an  electric  motor 
sistance  of  5  pounds  per  ton  of  train,  or  car  with  a  motor  on  each  axle  would  be  just 
doubles  the  traction  necessary  on  a  straight  and  about  in  equilibrium,  if  it  could  start,  on  a  24J4 
level  track.  Such  a  grade  is  considered  a  light  per  oent  grade,  while  the  locomotive  mentioned 
grade,  a  0.5  per  cent  grade  is  a  moderate  grade,  earlier  in  this  article  would  be  in  equilibrium  on 
and  a  i.o  per  cent  grade  a  heavy  grade,  though  a  ibyi  per  cent  grade.  No  such  grades  could 
on  mountain  roads  in  the  Western  United  Stales  be  operated.  About  the  steepest  grade  operated 
grades  of  4  per  cent  are  common,  and  there  are  by  an  electric  car  is  13  per  cent,  but  such  a  grade 
some  heavier.  When  grades  exceed  5  per  cent  is  dangerous,  and  safety  appliances  should  be 
or  6  per  cent  they  are  usually  operated  by  cable  used.  The  danger  lies  in  the  bet  that  if  tlie 
or  by  specially  designed  locomotives  carrying  a  wheels  once  begin  to  slip,  the  coefficient  of  fric- 
gear  wheel  which  engages  in  a  rack  built  along  tion  is  immediately  reduced  to  less  than  one 
file  track.  Perhaps  the  most  elaborate  cable  line  tenth,  and  moreover,  the  brakes  are  not  infallible. 
Is  the  Mahanoy  plane  of  the  Philadelphia  and  Driving  wheels  of  locomotives  are  seen  to  slip 
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even  on  straight  and  level  track,  particularly  at  ward  movement  of  trains.    (3)  Spirals  or  loop^ 

Starting.    This  is  because  the  great  resistance  to  which  are  formed  by  the  line  advancing  in  a 

starting  overcomes  the  adhesion,  or  because  the  more  or  less  continuously  curving  path,  con- 

engineman  admits  Steam  to  the  cylinders  too  sud-  stantly  rising  and  finally  crossing  itself  over  a 

denly  and  freely.  tunnel  or  bridge.     Noted  spirals  in  the  United 

Asiislant  Engine  Grades  steeper  than  the  rul-  States  are  the  Union  Pacific  Georgetown  branch 
ing  grade  may  be  occasionally  necessary  to  avoid  loop  in  Colorado,  and  the  Southern  Pacific  Te- 
great  expense  of  construction.  When  such  hachipi  loop  in  California.  The  Mount  St.  Goth- 
grades  occur  at  or  near  a  station,  or  yard,  a  ard  railway  has  one  spiral  on  the  Swiss  side  and 
switching  engine  may  be  used  to  help  the  trains  four  on  the  Italian  side  of  the  mountain,  almost 
op  the  grade,  but  when  such  grades  occur  out  complete  circles,  and  almost  entirely  in  tunnel. 
on  the  line,  special  engines  must  be  kept  at  the  Curve  Resistance  arises  from  two  principal 
foot  of  the  hill.  Such  engines  help  the  heavy  causes:  (l)  Car  wheels  are  fastened  rigidly  to 
trains  over  the  hill  and  return  light,  without  the  axles  and  hence  do  not  turn  independently, 
train,  to  the  foot.  To  determine  how  steep  a  They  are  of  practically  the  same  diameter,  and 
grade  may  be  operated  with  the  aid  of  one  as-  in  rolling  a  given  distance  should  make  the  same 
distant  engine  of  the  same  power  as  the  through  number  of  revolutions.-  But  the  outer  rati  of  a 
engine,  Add  the  weight  of  the  assistant  engine  curve  is  longer  than  the  inner  rail,  and  hence 
to  the  weight  of  the  tlirough  train,  and  find  on  either  the  outer  wheel  must  slip  forward  on  the 
what  grade  the  combined  tractive  effort  of  the  rail,  the  inner  rail  must  slip  backward,  or  both 
two  engines  just  equals  the  total  resistance  of  slippages  must  occur.  (2)  The  direction  of  mo- 
the  entire  train.  The  problem  is  just  the  re-  tion  of  the  wheels  must  be  constantly  changing, 
verse  of  finding  the  load  an  engine  can  haul  on  This  change  is  affected  by  the  pressure  of  the 
a  given  grade.  flange  of  the  forward  outer  wheel  of  a  car  truck' 

Momentum  Grades  find  favor  with  railway  against  the  side  of  the  rail  head.    Both  of  these 

managers  of  the  Western  United  States  and  Can-  conditions    introduce    friction    which    must    be 

ada,  and  are  in  operation  in  those  portions  of  overcome.     The  amount   of  curve   resistance   is 

America,     enabling    heavier,    and    consequently  not   definitely   known,   but   such   observation   as 

fewer,  trains  to  be  run  than  would  otherwise  be  has  been  made   indicates  that   it  varies  from  a 

necessary.      Managers   of   heavy   traffic   lines   in  half  pound  per  ton  of  train  weight  per  degree 

the  Eastern   United  States  regard  the  consider-  of  curve  to  two  pounds  per  the  same  units.     It 

ation  of  such  grades  with  disfavor,  holding  that  js    usually    assumed   at   one    pound.      Thus,    to 

the  accidents  of  traction  are   so  great  and   un~  (Jraw  a  train  on  a  5  degree  curve  will  require 

certain  (hat  it  is  unwise  to  send  out  a  locomotive  an  effort  of  5  pounds  per  ton  of  train  weight,  or 

with  a   train  of  greater  weight  than  that   with  as  much  as  to  draw  a  freight  train  on  a  straight 

which  the  locomotive  can  start  from  rest  oa  the  and  level  track.     If  such  a  curve  occur  on  a 

steepest  grade  over  which  it  must  pass.   Thecon-  0^5  p^^  cent  grade,  the  tofal  effort  required  to 

sideration    of   momentum    grades  ^  involves    two  jraw   the   train   will   be    15   pounds   per   ton,   5 

problems,  one  when  a  new  line  is  being  built,  pounds  for.  rolling  resistance,  s  pounds  for  grade 

the  other  when  re-arranging  the  train  loads  for  resistance,   and  S   pounds   for   curve   resistance., 

locomotives  on  an  exbting  line.    The  first  is  the  When  curves  occur  on  grades  approximating  tJie 

determination  of  the  length  of  grade,  steeper  ruling  grade  so   that  tlic   combined  resistance 

than  the  ruling  grade,  that  can  be  surmounted  of  curve  and  grade  exceeds  that  of  the  ruling 

by  a  given  locomotive  loaded  with  a  train  pro-  grade  alone,  the  ^ade  throughout  the.  curve  is 

portioned  for  the  ruling  grade;  the  second  is  the  reduced  sufficiently  to  make  the  total  resistance 

determination  of  the  weight  of  the  train  that  a  no  greater  than  that  offered  by  the  ruling  grade. 

given  locomotive,  aided  by  velocity  of  approach.  This  is  called  compensating  for  curvature.     The 

can  carry  over  a  grade  of  given  rate  and  length,  amount  of  reduction  is  usually  a05  per  cent  for 

In  each  case  the  vMocity  with  which  the  grade  each  degree  of  curve. 

may  be  approached  must  be  known.     Neither  of  Elevation   of  ike  Outer  J^oif,— The  passage 

these  problems  is  capable  of  exact  solution,  but  of  a  train  at  sensible  speed  around  a  curve  gen- 

both    are   capable   of   comparatively   simple   ajn  erates    centrifugal    force    tending   to    cause   the 

proximate  soKition.    On  an  existing  line  a   dy-  train  to  leave  the  rails  or  overturn.     This  force 

namometer  car  is  of  great  service   in   studying  is   greater   in   proportion  to   [he  square   of   (he 

economical  locomotive   loading  and  grade   ar-  speed,  and  less  as  the  radius  of  the  curve  is 

nuigement.  greater.    It  is  counteracted  by  canting  the  track. 

High  Mountain  Levels,  if  narrow  ridges,  may  usually   called  elevating  the  outer  rail,  so   that 

bt  tunneled;  but  if  broad  table-lands  with  sleep  the   effect  of  gravity   tending  to   pull   the   train 

approaches,   may  be  reached   by  one  of  several  down  the  inclined  plane  toward  the  centre  of  the 

methods  adopt«]  to  secure  practicable  grades:  curve  shall  just  equal  the  centrifugal  force  gen- 

(i)   Zig-zag  development,  which  means*  laying  erated,  or  rather,  so  that  the  resultant  of  the 

the  line  back  and  forth  across  the  general  di-  weight  and  centrifugal  force  shall  be  perpcndicu- 

rection  of  the  route,  gradually  climbing  the  hill  lar  to  the  plane  of  the  track.     It  will  be  evi- 

on  a   permissible   grade,   turning   nearly   a   half  dent   that  in  passing  from  a  straight   line  to  a 

circle  at  each  end  of  a  lateral  stretch  imtil  the  curve,   since   the   centrifugal   force   is    instantly 

summit   is   reached.      (2)    Switch-back  develop-  generated,   the   full  theoretic   cant   of   the  track 

ment,  which  is  zig-zag  development  without  the  should  begin  at  the  beginning  of  the  curve.    This 

necessary  room  for  turning  at  the  ends  of  the  is   possible   with    the   modern   easement   curves, 

lateral  stretches  necessitating  the  use  of  switches  but  was,  impossible  with  curves  as  formerly  laid 

at  these  ends  and  the  backing  of  the  train   up  out  when  the  circular  curve  was   itself  tangent 

alternate  stretches.     Switch-backs  must  always  to  the  straight  line.    The  practice  then  was  to 

be  located  in  pairs  to  permit  regaining  a  for-  begin  the  canting  back  some  distance  on  tli* 
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straight  line,  increasing  it  gradua!!)'  till  the  full  will   probably  run  one  of  two  or  five  tnim 

amount  required  was  had  at  the  beginning  of  a  day  as  for  one  that  will  probably  run  lO  to  50 

the  curve.  trains  daily.  For  the  purpose  of  design,  the  prob- 

Coji  of  Operation  is  an  important  item  of  in-  able  business  is  best  estimated  by  the  number  <i 

formation  to  the  locating  engineer.     He  is  par-  daily   trains,   but   for  the   purpose  of   reporting 

ticularly  interested  in  ihe  cost  of  running  trains,  on  the  desirability  of  a  proposed  new  line,  the 

usually  stated  by  the  train  mile,  that  is,  one  train  estimate  must  indicate  the  probable  revenue  in 

run  one  mile.     From  this  cost  known  in  great  money.    In  either  case  the  only  method  of  making 

detail,  he  separates  those  items  that  vary  with  a  rational  estimate  is  to  compare  the  producii^ 

the    physical    charaderistics    of    the    road    and  character  of  the  territory  to  be  traversed,  with 

which   may  therefore  be   inlliienced   by   his   de-  that   of   some    simitar   territory   already    served 

sign,   and   endeavors    to    determine    what   addi-  by  a   railway,  and  to  note  the  revenue  of  that 

tional  cost  would  result  from  the  addition  of  a  railway.    To  compare  population  is  not  enough; 

mile  or   a   fool   to   the  length   of   the   line,   the  the  nature  of  the  industries  to  be  served,  or  that 

cost     resulting     from     the     introduction     of    a  are  likely  to  soon  follow  the  construction  of  the 

degree    of    curvature,    or    a    foot    of    rise    and  road,  must  be  considered 

tall  in  the  grade  lini;,  and  the  cost  re-  Railway  Location  consists  in  selecting  the  g«n- 
sulting  from  an  mcrcase  m  the  rulmg  grade,  eral  route  between  two  adopted  termini,  and  tht 
Excluding  fixed  cliarges,  but  mcludmg  all  detail  work  of  so  fitting  the  line  to  the  gtotmd 
general  expenses  of  operation,  many  of  which  a]pn„  the  adopted  route  by  judicious  curva- 
arc  mdependent  of  the  number  of  trains  jure  and  grades  that  the  cost  of  construction 
run,  and  even  considerable  vanatiDns  m  the  sj,all  be  an  economic  minimum.  This  may  be 
physical  characteristics  of  the  track  or  mo-  ^^  ultimate  praclicable  minimum,  but  will  not 
tive  power,  or  amount  of  traffic,  the  average  ordinarily  be  so.  The  effort  of  tlie  locality  en- 
cost  ofrunmng  one  Iram  mile  m  the  Un«ed  ^^^^  j,  ^o  so  design  the  alignment  and  grades 
Spates  IS  al«ut  $r  18,  having  increased  about  gj^t  (^e  net  difference  between  revenue  and  the 
$0.22  since  1898  before  which  year  the  cos  was  „f  operating  expense  and  interest  on  first 
practically  constant,  varying  only  a  few  cents  for              shM  y^  a  maximum.     This  work  requires 

frT^f'^,  tn^'I^Sn  ^rZ,r/"n^..  .V^i f  ™^t^  th«  K«3«"  ^^ill  and  judgment  of  any  branch 
from  $1.20  to  $180  or  more   per  train  mile,      f    »;,  j    ^  ^^    |  ,j         1^     ^  ^  i 

™.Tn^  3^,.   .V'fi,    ^n   ,,^1  ^*«  h«w  the   line  to   the  ground  involves  ordinary   sur- 

Cght   t^iS'^averailni  about  Si^S  ^r  tra^  ^^^"^   ™«^*'''^''-     ^he   surveys,   after  a   recon- 

mif  ThT^\s    oTt^nci^as    i^ncost'fspa^^^^^  naissance  which  determines  the  K«J^-1   route. 

A,,^  t„   -.r,   .■n,-.-..,„=   -r,   ti.-      =;™i,t  «c  •-.,■   o   «F  are  two,  the  preliminary  survey  and  the  location 

botlt'claTse  TnTt^e  fncrra^s^e'd  ^  ega  "^"1  ^r^^'T^"^^  *""  T^^^  ''  '"  '''  T^'^''"' 
speed  of  fast  passenger  trains.  Operating  ex-  ?*""«  ^^^  detail  work,  but  in  general  the  pre- 
pense  is  divided  intoNour  general  items,  each  ^7'"?'^  survey  is  a  topographical  survey  of  a 
made  up  of  a  multitude  of  minor  items  for  ^}}.  ^'°J^  ,^  *«*  ^°  \^  f"*  ^l^^  "'*'" 
which  reference  may  be  had  to  the  Reports  of  which  the  located  line  will  lie,  furnishing  a  map 
the  Interstate  Commerce  Commission.  The  ^  **;"*  '  '^=""*  i'"*^  't  P^^"^^  }\^\  »*•= 
four  general  items  with  their  several  contribu-  S™"nd  as  represented  on  the  map,  and  the  loca- 
tions to  the  train  mile  cost  are:  "°'}  survey  consists  in  placing  the  line,  thus 
designed,   on   the   ground.     Two   maps   are   al- 

Haintenincc  of  mr  ■nd  work! fo-iS  ways  made  on  a  location  survey,  one  showing 

Mniminince  of  equipment o.ajj  the   horizontal    alignment   known    as    the    map, 

G*ner»l''exn™e5^"'""" o'o*<  another    showing    the    vertical    alignment,    the 

grades,  known  as  the  profile.   The  profile  shows 

To««i ti.ig  both  the  undulations  of  tlie  natural  ground  sur- 
face and   the   undulations  of   the  surface   aloiis 

From  the  detail  items  above  referred  to  the  the  centre  line  as  it  will  be  when  the  road  is 

cost  of  operating  a  train  unit  of  distance,  curva-  graded.     Generally  an  effort  is  made  to  so  draw 

ture,  and   rise  and  fall,   may   be  approximated,  the   grade   line   on   the   profile   that   there   shall 

Based  on  a  train  mile  cost  of  $1.00,  these  costs  be  as  much  of  the  natural  surface  above  it  as  is 

will    be   as   an   average   for   the   United    States  below   it,   thus   making   the   portion   to   be   cut 

about  as  follows :     A  train  degree  of  curvature,  away  equal  the  portion  to  be  built  up  by  em- 

$0.0006;  a  train  foot  of  rise  and  fall,  from  noth-  bankment.     This   is   generally   economy,   but  as 

ing  to  $0,005,  depending  on  the  rate  of  the  grade  cuts  are  troublesome  to  drain,  and  to  kee^  clear 

on  which  the   rise  occurs ;   a  train  foot  of  dis-  from  snow  in  northern  latitudes,  a  road  is  laid 

tance,   $0.0004;    a   train   mile   of    distance    from  out   In   embankment   so   far   as   is   economically 

$0.35  to  $0.90,  according  to  the  distance.     If  it  possible.     The  most  important  item   in   railway 

is  estimated  or  known  that  the  train   mile  cost  construction,     after     providing     the     necessary 

on  any  particular   road   is   $1.40  then   the   fore-  strength  to  carry  the  trains,  is  drainage.     When 

going  values  should  be  multiplied  by  1.4.    Only  a  cut  or  excavation  lies  across  the  general  direc- 

heavy   passenger   and    maximum   freight   trains  tion  of  the  prevailing  winter  winds,  it  is  likely 

should  be  considered  in  comparing  different  rul-  to    collect    drifts.      These    are    sometimes    pre- 

ing  grades,  but  all  trains  are  affected  by  curva-  vented   by   building   open   board   fences  parallel 

ture,  rise  and  fall,  and  distance.  with,  and  some  distance  from,  the  cut,  causing 

Railway  Revenue  is  a  matter  of  importance  the   drift   to   form  outside   the  cut      In   moun- 

10  the  railway  engineer,  for  he  must  not,  plan  a  tainons  districts   subject  to   heavy  snow   drifts, 

line  of  light   traffic  on    so   expensive  a   scale  the    track    is    sometimes   protected  by    wooden 

as   one  of  heavy   traffic.    He   can    not   spend  sheda  entirely  covering  it.    Many  miles  of  such 

BO  mudi  to  secure  low  grades  for  a  line  that  sheds  occur  on  the  Central  Pacific  division  o£ 
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the  Southern  Pacific  Railroad  through  the  Sierra  throughout  its  length  and  a  little  beyond  tha 

Nevada  Mountains,  and  on  the  Canadian  Pacific  ends,  and  then  sloped  off  to  the  roadbed,  hut  if 

Railroad.     These   snowsheds  are  very  costly  to  it   is   less   porous,   as   compact   sandy  or  loamy 

maintain,  requiring  constant  watchfulness  to  pre-  grave!,  it  is  carried  up  to  the  top  of  the  tie.  or 

vent   fire,   and  the  maintenance  of  fire^  fighting  j  or  4  inches  ahove  it,  in  the  middle,  from  where 

apparatus  ready  at  all  times.    In  determining  the  it  is  sloped  down  to  the  bottom  of  the  tie  at 

economic  grades  and  curvature  to  be  used,  the  its  ends,  and  then  to  the  roadbed, 

locating  engineer  applies  his  knowledge  of  the  Railway  Cross-lies  are  usually  of  wood.    A 

facts  and  principles  mentioned  in  the  ijreceding  few  steel  ties  are  in  use,  and  concrete  steel  ties 

paragraphs  of  this  article.  ^  He  determines  how  are    in   experimental   use.      A   hard   wood,   not 

much  he  may  spend  to  avoid  a  degree  of  curva-  quickly  rotted  by  exposure,   is   desirable   for   a 

lure,  how  much  to  avoid  a  foot  rise  in  the  grade  wooden  tic.     Oak  and  Southern  pine  are  much 

line,  how  much  to  shorten  the  line  a  foot  or  a  used.      Chestnut,    cedar,    redwood,    hois    d'arc, 

mile,  and  how  much  to  reduce  the  ruling  grade  Douglas  fir,  and  other  woods,  are  used  in  locali- 

bclow  that  which  seems  to  give  the  lowest  lirst  ties    where    they    are    readily   obtainable.      Un- 

cost ;   he  determines   where  pusher   grades   may  treated  with  preservative,  railway  ties  of  good 

be   introduced  to  advantage,  and  where  velocity  quality  will  last  from  seven  to  eight  years,  and 

may   be    counted   on   to   assist    in    surmounting  in   the   alkali   soils   of  the   Western   table-lands 

some      steep      short      grade      that      low      first  much   longer.      Comparatively   poor   soft    wood 

cost  suggests.    After  the  location  is  completed,  ties,  preserved  by  Bumettiiing,  the  Wellhouse 

and   sometimes  while  it  is  yet  in  progress,  the  process,  or  creosoling,   will   last   from   12  to   IS 

work  of  construction  begins.     Before  this,  de-  years  or  longer,  and  are  much  more  economical 

tails    of   rail    section,   cross   ties,   roadbed,   etc,  than  hard  wood  ties   untreated.     Probably   not 

must  be  determined.  far  from   100,000,000  cross-ties  are  used  in  tho 

Railway  Right  of  IVay  is  the  name  given  to  ■  United  States  annually.  The  common  size  is  six 
the  strip  of  land  secured  by  the  railway  com-  inches  deep,  eight  inches  wide,  and  eight  feet 
pany  tor  its  use  in  bailding  and  maintaining  its  long.  Some  are  larger,  and  a  few  smaller, 
road.  In  the  United  States  this  strip  is  usually  Railway  Rail  designing  was  formerly  a  mat- 
loo  feet  wide,  with  additional  ground  for  sta-  ter  occupying  considerable  attention,  and  many 
tionSj  shops  and  yards,  and  extra  width  along  forms  were  devised  and  used.  The  best  form 
the  line  where  the  construction  work  is  so  heavy  is  still  undetermined  and  vmder  consideration 
as  to  require  it.  Where  an  embankment  is  so  by  eminent  railway  engineers,  but,  with  a  few 
high,  or  an  excavation  so  deep  that  the  base  notable  exceptions,  American  roads  use  exclu- 
width  of  the  one  or  the  top  width  of  the  other  is  sively  what  is  known  as  the  American  Society 
more  than  100  feet,  a  retaining  wall  must  be  of  Civil  Engineers'  section,  and  modem  design- 
built  or  additional  width  of  right  of  way  secured,  ing  consists  simply  in  determining  the  weight  to 
In  cities  it  is  generally  advisable  to  build  the  be  used,  and  the  chemical  composition  and  phys- 
walls,  but  in  the  country  economy  will  be  se-  ical  treatment  of  the  metal.  Rails  are  known 
cured  by  buying  extra  right  of  way.  by  the  weight  per  lineal  yard  of  one  rail.     A 

Railway  Roadbed,  the  top  of  which  is  known  60  pound  rail  weighs  60  pounds  per  lineal  yard 
as  sub-grade,  is  from  14  feet  to  18  feet  wide  and  has  about  6  square  inches  in  its  cross  see- 
where  the  road  is  in  embankment,  and  from  20  tion.  The  rail  is  divided  into  head,  web  and 
feet  to  26  feet  wide  where  in  excavation,  for  flange;  and  in  the  Am.  Soc.  C.  E.  section,  42 
single  track  roads.  The  extra  width  in  exca-  per  cent  of  the  section  is  in  the  head,  2t  per  cent 
vations  is  to  provide  room  for  drainage  ditches  in  the  web,  and  3?  per  cent  in  the  flange  what- 
on  each  side  of  the  track.  The  side  slopes  of  ever  the  weight.  The  principal  features  of  this 
the  embankments  are  usually  one  and  one  half  section  are  the  proportions  of  the  metal  in  the 
horizontal  to  one  vertical,  which  is  about  the  three  parts,  the  equality  of  total  height 
angle  at  which  ordinary  earth  will  stand.  Rock  and  base  width,  the  vertical  sides  of  the  head, 
slopes  may  be  made  vertical  in  excavation  and  some  engineers  advocating  heads  widening 
at  45  degrees,  one  to  one,  in  embankment,  downward,  and  the  small  radius  cui^cs  for 
Earth  slopes  are  sometimes  taken  out  in  excava-  the  upper  corners  of  the  head.  The  sec- 
tion at  one  to  one,  but  they  do  not  long  stand  tion  has  proven  well  adapted  to  rails  of  less 
at  this  slope,  and  the  slight  economy  obtained  than  80  pounds  per  yard,  but  not  so  well  adapted 
in  first  cost  is  at  the  expense  of  additional  cost  to  heavier  sections,  the  reason  generally  as- 
of  maintenance  in  keeping  the  ditches  open.  signed  being  that  the  disproportion  of  thickness 

Railway  Ballast  is  the  material  in  which  the  of  head  and  flange  makes  impossible  continued 

cross-lies  are  imbedded,  and  which  serves  the  rolling  at  low   temperature,    which    is  said  to 

purpose  of  distributing  the  load  on  the  tics  over  harden  the  head  and  make  it  more  durable.     A 

the  roadbed,  holding  the  track  in  place,  and  pro-  section  designed  by  P.  H.  Dudley  for  the  New 

viding   drainage    for   the   track.      The    require-  York  Centra!   Railroad  overcomes  this  difficulty 

ments  for  good  ballast  are  that  it  shall  be  dur-  to   some   extent.      Other   types   of   rail   are   the 

able,  shall  yield  no  dust,  shall  be  firm  and  porous,  Sayre,  designed  by  R.  H.  Sayre  for  the  Lehigh 

Fine   broken   stone   or    gravel   make    excellent  Valley  Railroad,   and   the  Sandbcrg  type  used 

ballast.     Other  materials  used  are  furnace  slag,  somewhat      in      Europe.      The      standard      type 

cinders,  burnt  clay,  and  ordinary  earth.    In  value  of   rail    in    Great    Britain    is    known   as   a    bull 

these  arc  about  in  the  order  given.     For  light  head     rail.       It     has     two     heads     instead     of 

Irafiic   roads  there  should  be.  not   less  than   six  head    and   flange,    and    is   carried    in   cast    iron 

inches   of   ballast   under   the   ties,   and    for   the  chairs    in    which    it    is     fastened    by     wedges. 

heaviest  traffic  there  need  not  he  more  than   16  It  was  originally  designed  to  be  reversible,  but 

inches.     If  the  ballast  is  quite  porous,  as  broken  it  was  found  that  by  the  time  the  head  in  use 

stone,   it  is  cacried  up  to  the  top  of  the  tie  was  wort  the  head  in  the  chair  had  become  so 
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tattered  that  it  could  not  be  used.    The  head  in  tracks,  one  for  freight  in  each  direction.    Eacb 

the  chair  is  now  roiled  only  large  enough  to  pro-  set   will    have   its   incoming   storage   tracks,   it* 

vide   the  necessary  bearing  and  wedging  space,  classification  tracks,  on  which  the  mixed  freight 

Rails  are  generally  30  feet  long,  a  few  of  each  of  an  incoming  train  is  sorted  according  to  its 

lot  being  one  or  two  feet  shorter.    There  is  a  class,  wbetlier  live  stock,  perishable  goods,  or 

tendency   to   increase   the  length   of  the   rail   in  other  freight,  and  whether  through  or  local,  and 

order  to  lessen  the  number  of  joints,  and  a  good  its  outgoing  storage  tracks  on  which  the  traias 

many  33  feet  rails  are  in  service,  some  45  feet,  are    made    up    anew    for    forwarding.       Yards 

and  a  few  60  feet.    Heavy  street  railway  rails  should  be  designed  to  make  the  movement  of 

are  almost  always  rolled  60  feet  long,  freight    through    them    continuous.      There   are 

Rail  Jointing  is  as  yet  an  unsolved  problem,  three  methods  of  handling  the  cars,  known  as 

The  object  to  be  attained  is  to  make  the  track  *push   and   pull,"    *poiing"   and    "gravity.'     By 

at  the  joint  as  strong,  as  rigid,  and  as  flexible  as  the  first  a  shifting  or  switch  engine  is  coupled  on 

Dther  parts  of  the  track,  in  short,  to  make  the  the  rear  of  a  newly  arrived  train,  pushes  it  ahead 

jointed  track  act  as  a  continuous  track.     There  while  a  trainman  uncouples  the  first  lot  of  cars, 

are  two  types  of  joints,  known  as  supported  and  called  a  cut,  for  some  classification  track,  stops 

suspended  joints.     In  the  first  the  abutting  ends  as   suddenly  as   possible,   when   sufficient   speed 

of  adjacent  rails  are  on  a  tie,  in  the  second  be-  has  been  attained  to  send  the  cut  to  its  proper 

tween  two  ties.    What  is  known  as  a  bridge  joint  place,  pulls  the  remainder  of  the  train  back  for 

is  a  suspended  joint  in  which  a  bar  or  plate  of  a  new  start,  and  again  pushes  it  forward,  send- 

metal   resting  on  the  ties  adjacent  to  tlie  joint  )ng  a  second  cut  ahead,  and  so  on  till  the  whole 

supports  the  rail  ends.    Common  forms  of  splice  train  is  distributed.    The  severe  treatment  of  the 

bars,    or    joints,    are    (he    ordinary    angle    bar  cars,  and  the  considerable  total  distance  traveled 

splice,  the  continuous  rail  joint,  the  Weber  joint,  hy  the  engine  will  be  apparent.     By  the  second 

and  two  modifications  of  the   angle  bar   splice,  .method,   the   switching  engine   runs  on  a   track 

known   as  the   Bonzano,   and   the   100  per   cent  alongside  the  train  to  be  distributed,  the  first  cut 

joint.     Rails  are  fastened  to  the  lies  by  hook  is  uncoupled,  a  pole  is  placed  against  the  rear 

headed  spikes.     Sometimes  plates  known  as  tie  of  the  rear  car  of  the  cut  and  the  forward  end 

plates  are  used  between  the  rail  and  the  tie,  to  of  the  engine,  which  then  pushes  the  cut  ahead 

save  wear  on  the  tie  and  to  form  a  lateral  brace  till  it  has  attained  sufficient  velocity  to  send  it  to 

for  the  rail.     Rail  braces  are  used  on  curves,  to  its  proper  place,  and  then  returns  for  a  second  cut 

brace  the  outer  rail  against  the  pressure  o£  the  and  so  on.    The  lessened  wear  on  the  cars  will 

wheels,  and  at  switches.  be  evident.    By  the  third  metliod  a  hump  or  hill 

SwiUhet  are   devices   by   which  a  train   ts  is  made  in  the  track  up  which  the  engine  pushes 

enabled  to  leave  one  track  or  enter  another,  the  train  till  the  first  cut  is  ready  to  run  down 

They   consist   essentially   of   two   movable    rails  the  other  side,  which  it  is  permitted  to  do,  the 

called  switch   rails,  which  may  be  set  to  guide  incline  giving  it  sufficient  speed  to  carry  it  to  its 

the  wheels  to  the  main  track  or  to  the  turnout,  proper  classification  track.    The  first  cut  is  fol- 

and   a"  frog,    which   permits   the   flange   of   the  lowed  by  the  second  and  so  on.     The  cars  are 

wheels  to  cross  the  rail  of  the  main  track  where  not  severely  used,  and  the  engine  travels  sim- 

it   is  crossed   by   the  outer   rail   of   the  turnout  ply  the  length  of  the  train.    Such  a  gravity  yard 

curve.      There    are    various    kinds    of    safety  furnishes  the  most  economical  method  of  dis- 

switches  and  frogs,  devised  in  general  to  pro-  tributing  cars.     If  the  road  is  a  double  track 

vide  an  unbroken  main  track.  road,  the  main  tracks  should  lie  wholly  without 

Side  Trifcks  for  passing  trains  must  be  built  the  yard,  one  track  on  each  side,  to  avoid  the 
along  single  track  roads  at  intervals  depending  necessity  of  any  crossing  of  main  tracks  at  any 
on  the  traffic.  They  may  be  long  enough  to  time.  A  single  track  road  should  lie  on  one  side 
hold  from  one  to  four  trains.  The  maximum  of  the  yard,  the  two  sections  of  which  may  lap. 
length  of  a  train  is  not  the  same  on  all  roads  A  car  once  received  from  a  main  track  should 
nor  on  all  divisions  of  one  road  because  of  dif-  not  touch  it  again  till  made  up  in  a  train  to  go 
ferences  in  ruling  grade  and  locomotive  power,  forward.  Comparatively  few  yards  are  well  de- 
Lengths  of  side  tracks  will  differ  accordingly,  signed,  having  grown  from  small  beginnings. 
It  is  hardly  practicable  on  single  track  roads  but  many  new  ones  are  being  well  laid  out,  and 
to  handle  trains  of  more  than  65  to  ?o  cars,  some  old  ones  remodeled  to  conform  to  the  re- 
Such  trains  will  require  about  a  half  mile  of  sid-  quirements  of  increased  business.  Tracks  in 
ing  per  train.  Double  track  roads  require  sid-  yards  and  sidings  constitute  more  than  one  fifth 
ings  to  permit  fast  trains  to  pass  slow  trains,  of  the  total  trackage  of  the  United  States. 
Even  four  track  roads  require  occasional  pass-  Water  Supply  stations  on  husy  lines  occur 
ing  sidings,  and  all  roads  require  sidings  at  sta-  about  once  in  five  miles  and  are  rarely  farther 
tions  for  handling  freight  than  10  miles  apart.     In  cities  water  is  usually 

Railway  Yard  is  the  term  applied  to  the  space  taken  from  the  public  supplies  through  suitable 
'  occupied  1^  a  railway  at  a  station.  At  principal  stand  pipes  or  track  cranes.  Between  cities  it 
stations,  yard  design,  meaning  the  planning  of  may  be  obtained  from  large  wells,  from  near  by 
the  arrangement  of  the  side  tracks  in  the  yard,  streams,  lakes  or  ponds,  or  from  specially  con- 
is  a  matter  of  great  importance,  requiring  ex-  structed  reservoirs.  An  elevated  wooden  tank 
perienee  and  judgment  A  design  is  usually  the  holding  about  50,000  gallons  or  less  is  usually 
result  of  the  combined  efforts  of  the  Chief  En-  constructed  at  each  water  station.  The  height 
gineer.  the  Master  Mechanic  and  the  General  is  sufficient  to  permit  running  water  rapidly  to 
Superintendent.  Beside  the  necessary  shop  and  the  engine  tender  tank.  A  few  roads  running 
roundhouse  tracks,  and  tracks  for  the  storage  of  heavy  fast  passenger  trains  maintain  track  tanks, 
cars  needing  repairs,  or  temporarily  out  of  serv-  which  are  steel  troughs  about  a  quarter  of  a 
{ce,  each  yard  will  have  two  distinct  sets  of  mile  long  in  the  centre  of  the  track.     These 
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troughs  are  kept  full  of  water  by  a  near  by 
pumping  station,  which  also  supplies  steam  and 
circulation  to  prevent  freezing  in  winter.  Water 
is  taken  by  the  locomotive  without  stopping.  A 
scoop  under  the  tender  is  lowered  into  the  water 
at  the  beginning  of  the  trouE'h,  and  the  water  is 
forced  up  into  the  tender  tank  by  the  rapid  for- 
ward movement  of  the  locomotive.  These  tanks 
are  expensive  luxuries,  necessary  only  to  loiag 
distance  high  speed  travel.  In  the  arid  districts 
of  the  West,  water  supply  is  a  serious  problem, 
solved  often  by  the  use  of  water  trains  con- 
veying water  from  the  nearest  source  to  points 
where  it  must  be  on  hand,  but  is  not  to  be  found. 
Water  must  be  of  good  quality  for  steam  making, 
and  not  infrequently  is  brought  several  miles  in 
pipes  because  local  water  at  a  station  is  unfit 
for  use  in  boilers.  Various  water  purifying 
and  softening  processes  are  also  in  use.  Water 
is  supplied  to  the  tanks  by  gravity  from  high 
storage  reservoirs,  or  by  pumps  actuated  by 
wind  mills,  steam,  gas,  or  oil,  engines.  The 
cost  of  water  supply  amounts  to  about  H  of  one 
per  cent  of  the  total  cost  of  railway  operation, 
or  about  Ji  per  cent  train  mile. 

References. —  For  more  complete  information 
concerning  railway  localion,  construction,  and 
maintenance,  consult  Wellington,  'Economic 
Theory  of  Railway  Location*;  Tratman,  'Rail- 
way Track  and  Track  Work* ;  Camp,  'Notes  on 
Track* ;  Gillette,  'Earthwork  and  Its  Cost' ; 
Webb,  'Railroad  Construction.'  Interstate  Com- 
merce Comniission  Reports,  and  Poor,  'Manual 
of  Railroads,'  both  annual  publications,  give 
data  concerning  cost,  expenses,  revenue,  etc. 

Wu.  G.  Raymohb, 
Prof,  nf  Civil  Engineering  and  Director  School 
Apt'lied  Sciences,   Iowa   Stale   University. 

Railway  Freight  Car  Mileage  in  th« 
Unhed  States.  The  number  of  miles  run 
daily,  on  the  average,  by  freight  cars  is  an  in- 
dication of  their  use  Witness  and  money-earning 
capacity.  As  the  freight  earnings  constitute 
694  per  cent,  of  the  total  earnings  of  railroads 
in  the  United  States,  it  is  most  important  to 
keep  the  cars  moving,  so  that  their  mileage  and 
their  earnings  will  be  as  large  as  possible. 

Freight  car  mileage  is  classified  as  loaded 
and  empty.  Usually  two-thirds  of  the  total 
mileage  is  made  when  the  car  is  tinder  k>ad,  and 
one-third  when  it  is  empty.  Of  course,  only 
the  loaded  mileage  prodnces  earnings,  the  empty 
mileage  being  made  in  moving  the  car  from 
point  to  point  in  seeking  the  load;  naturally  a 
constant  effort  is  directed  towards  reducing 
this  empty,  nonproductive  mileage. 

Poor's  Manual  of  the  Railroads  for  igog 
gives  the  following  figures: 

Mitfi  of  Tulroad  operstcd 344,084  mll^ 

Tona  of  frnsht  moved. .........     1,556.559,741  tona 

Tom  of  ficiibt  Bwa]  «u  mill .  ..1x8.803.966,919  ton  milca 
Pieiglitcua 2,073,6oe  can 

Pni«ht  tunings ti.tiTj'.o-li.bii 

Total  caiTiiov f>.4>e,6l7.S38 

Averasc    diMuKa    each    ton    It 

Avenijc  niunbier  of  ton  oiDeA  per 
fni^t  tnia  mils jCU .  JT  too  nllea 

From  these  fibres  it  is  found  that  on  an 
average  each  freight  car  earned  $7gg  yearly; 
that  it  moved  8303  miles,  or  made  that  many  car 
miles;  that  on  the  average  it  moved  daily  22.7 


miles ;  that  during  the  year  it  carried  739  toni 
of  freight,  or  100,426  tons  of  freight  one  mile; 
and  that  there  are  8.1  freight  cars  for  each  mile 
of  railroad. 

The  average  mileage  made  by  freight  cars 
is  increased  by  long-  haul  freight ;  by  the  prompt 
movement  of  freight  after  it  is  loaded;  by  a 
large  percentage  of  high  grade  perishable  stock 
or  refrigerator  car  freight,  which,  necessarily, 
has  to  move  promptly;  by  proper  freight  tracks 
and  yards,  so  that  the  freight  traffic  is  not  de- 
layed by  the  passenger  traffic,  or  by  lack  of 
handling  facilities ;  by  the  strict  collection  of 
charges  for  car  service,  so  that  cars  are  loaded 
and  unloaded  promptly ;  by  not  overloading 
freight  trains;  by  a  high  daily  rental  paid  for 
the  use  of  cars  in  preference  to  a  mileage  pay- 
ment ;  by  keeping  the  cars  and  power  in  good 
repair;  and  by  many  other  phases  of  good 
operation. 

The  mileage  is  infinenced  unfavorably  by  a 
short  average  freight  haul ;  by  a  large  percent- 
age of  low  ^ade  or  slow  moving  freight,  such 
as  eoal,  which  is  often  allowed  an  extra  time 
for  unloading  before  a  charge  is  made  for  the 
use  of  the  car;  by  poor  track  and  yard  facilities; 
by  failure  to  charge  and  collect  car  service,  thus 
allowing  cars  to  stand  under  load  an  unduly 
long  time;  by  overloading  freight  trains,  caus- 
ing delay  on  the  road;  by  slow  movement  of 
freight  after  it  is  loaded ;  by  a  low  mileage  or 
day  rate  for  payment  for  the  use  of  cars;  by 
equipment  in  poor  condition;  and  many  other 
phases  of  poor  operation. 

Naturally  refrigerator  cars  loaded  with  per- 
ishable freight,  which  move  long  distances  and 
must  necessarily  move  promptly,  make  the 
greatest  mileage,  while  coal,  fiat  and  gondola 
cars  loaded  with  slow  moving  freight  make  the 

The  average  mileage  made  with  freight  cars 
on  the  dififercnt  roads  varies  from  as  low  as  ten 
miles  to  as  high  as  35  or  40  miles  daily.  The 
figure  of  22.7  miles  per  car  per  day,  whicn  is  the 
average  made  by  all  of  the  roads  of  the  United 
States,  appears  to  be  very  low;  but  then  it  must 
be  remembered  that  the  average  haul  is  only  13G 
miles.  Applying  the  daily  rate  of  22.7  miles  to 
T,^.  we  find  that  it  gives  an  average  of  six  days 
as  the  period  between  loading,  or  the  time  re- 
qirired  for  the  round  trip.  When  it  is  re- 
membered that  included  in  this  figure  of  six 
days  is  the  time  required  to  load  and  onload  the 
car.  move  it  to  obtain  a  new  loading,  and  re- 
pair it  when  repairs  are  needed,  the  figure  does 
not  appear  so  bad.  Car  Service  Associations 
usually  allow  two  days  free  time  for  either 
loading  or  unloading  3  car,  before  a  penalty  is 
charged  fof"  the  use  of  the  car,  and  if  one  day 
beyond  the  four  thus  taken  up  be  needed  to 
place  the  car  for  its  next  load,  it  only  leaves  one 
day  in  which  the  ear  must  be  moved,  and  re- 
paired when  it  needs  repairs. 

This  illustration  is  given  to  bring  out 
strongly  the  point  that  doring  the  greater  part 
of  the  time  freight  ear^  are  occupied  in  the 
loading  or  unloading,  or  by  waiting  for  a  load; 
that  only  during  a  small  part  of  the  time  is  a 
car  actually  being  moved.  It  shows  the  great 
necessity  for  quickening  the  time  required  for 
loading  and  unloading,  and.  of  course,  indirectly 
shows  the  necessity  for  car  service  associations 
to  make  and  collect  a  charge  for  the  use  of  can 
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when  loo  much  time  is  taken  in  either  loading 
or  unloading  them.  That  is,  the  way  to  make 
the  greatest  gain  in  freight  car  mileage  is  by 
reducing  the  lime  a  car  is  not  moving. 

The  average  length  of  freight  haul  per  ton, 
as  has  been  mentioned  before,  greatly  affects  the 
mileage  made  by  the  cars.  Poor's  Manual  for 
1905  gives  the  following  figures  as  to  the  aver- 
age freight  haul  per  ton,  which  show  much  vari- 
ation for  different  parts  of  the  country; 

New    England    Slates 96 

Middle    Sutea 109 

Central    Northern    5cat« 141 

Gulf  and  Misiisrippi  Valley  Stales 14] 

Southeastern    Slates I9» 

Northwestern     States »9 

Pacific    States itj 

Naturally,  the  New  England  roads  cannot 
make  as  good  average  mileage  with  their  cars 
as  the  roads  in  the  Pacific  States. 

The  following  are  some  of  the  important 
points  watched  by  many  railroads  in  order  to 
mcrease  the  mileage  made  by  freight  cars : 

Monthly  statements  are  made  showing  the 
mileage  made  by  freight  cars  of  the  various 
kinds  on  each  Superintendent's  division.  These 
statements  give  comparison  with  preceding  per- 
iods, and  with  the  performance  on  each  other 
division  of  the  system.  Thus,  the  statement  at 
once  shows  the  pari  of  the  system  where  the 
poorest  performance  of  the  c^rs  is  being  made, 
and  attention  is  naturally  directed  to  bettering 
the  conditions  at  this  poinL 


An  effort  is  made  to  put  as  much  business  as 

possible  in  the  through  trains  that  will  nm  long 
distances     without    switching    in     intermediate 

S'ards.  Thus,  the  cars  move  continuously  for 
□ng  periods. 

At  all  points  where  business  originates,  it  is 
necessary  to  hold  empty  cars  in  order  to  pro- 
vide for  [he  business.  A  number  of  men  are 
constantly  employed  in  watching  them,  to  see 
that  no  more  than  necessary  are  kept  on  hand. 

At  terminals  the  number  of  cars  to  be  un- 
loaded is  carefully  watched,  so  that,  in  case  they 
accumulate  faster  than  they  can  be  unloaded, 
arrangements  are  made  by  embargo,  or  by  re- 
duction of  the  supply  of  empty  cars  at  the  load- 
ing point,  to  avoid  an  accumulation  of  loads  at 
the  unloading  terminal. 

An  increase  of  ten  per  cent,  in  the  mileage 
made  by  freight  cars  is  equivalent  to  building 
that  much  more  equipment  The  building  of 
new  equipment  is  frequently  made  unnecessary 
by  increasing  the  mileage  of  existing  ecjuipment. 

C.  S.  Sims, 
Assistant  to  the  President,  Erie  Railroad  Com- 
pany. 

Railway  Heavy  Freight  Traitis.  The 
weight  of  freight  trains  in  the  United  States 

has  increased  enormously  within  the  last  lO 
years  as  may  be  seen  by  the  following  table, 
which  shows  the  increases  on  a  few  of  the  most 
important  roads  in  various  sections  of  the 
country ; 
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In  the  Car  Record  Office  at  intervals  of 
every  five  days  the  records  of  movement  and 
location  of  cars  are  gone  over,  and  the  Super- 
intendant  of  Car  Service  writes  to  the  Agent,  or 
Vardmastcr  at  whose  station  or  yard  a  car  has 
been  located  for  an  unduly  long  time,  inquiring 
as  to  the  cause  and  suggesting  the  movement 
of  the  car. 

Once  during  each  month  a  statement  is  made, 
showing  all  cars  which  have  not  moved  for  a 
period  of  five  days  or  more  on  each  Superin- 
tendent's division.  This  statement  is  made  so 
that  it  compares  with  the  preceding  period,  and 
with  each  division.  It  is  a  constant  reminder  of 
the  necessity  of  moving  the  cars, —  an  effort 
naturally  bemg  made  to  have  each  succeeding 
statement  show  fewer  old  cars. 

Card  waybills  under  which  a  car  is  moved 
are  often  stamjied  with  the  date  of  arrival  of  the 
car  at  any  point.  Thus,  by  looking  over  the 
card  waybills  is  ascertained  the  length  of  time 
any  car  has  been  at  any  point,  and  the  old  cars 
can  readily  be  checked. 


This  table  gives  the  average  weight  of  train 
in  tons  of  3/100  pounds  hauled  by  the  roads  dur- 
ing this  period.  In  some  cases  this  is  revenue 
tonnage,  and  in  others  total  tonn^e,  but  as 
the  same  unit  is  used  for  the  figures  of  any 
one  road,  the  proportionate  increase  can  be  easily 
discerned.  As  a  rule  roads  lying  east  of  the 
Mississippi  river  have  not  increased  the  wei^t 
of  train  is  as  great  a  proportion  as  the  other  sec- 
tions, but  in  1899  the  trains  of  these  eastern 
roads  were  generally  heavier  than  those  of  the 
west,  so  that  there  was  less  opportunity  for  in- 
crease. It  is  also  of  interest  to  note  that  there 
has  been  com pora lively  little  increase  from 
1902  to  1904,  but  there  have  been  some  very 
great  increases  within  the  lo-year  period  as,  for 
instance,  will  be  seen  by  referring  to  the  I..ake 
Shore  record,  which  averaged  318  tons  in  1895, 
and  615  tons  in  1903,  or  nearly  double,  and  C, 
M.  &  St.  P.  has  accomplished  nearly  the  same 
proportion  of  increase,  but  even  now  Jls  traitt 
load  is  not  as  great  as  the  Lake  Shore's  was 
10  years  ago.    This  is  accounted  for  by  the 
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tact  that  the  latter  road  ts  nearly  straight,  with 
light  grades,  while  the  former  has  hills  that  are 
possibly  three  times  as  steep. 


We 


,  the  I 


loads  given  in  the  table  with  what  is  actually 
hauled  by  the  locomotives,  as  the  Lake  Shore 
road  has  engines  which  can  haul  3,000  tons  or 
more  back  of  the  tender.  The  figures  are  the 
average  train  loads  for  main  line  and  branches, 
and,  moreover,  do  not  include  the  weight  of 
the  cars  themselves,  which  tnay  run  from  one 
half  to  one  and  one  half  times  the  load,  de- 
pending upon  whether  it  is  heavy  or  bulky. 
One  of  the  transcontinental  lines  recently 
grouped  its  locomotives  so  that  trains  of  from 
T.350  to  2,60a  tons  could  be  hauled  westbound, 
that  is,  the  load  back  of  the  tender  lay  between 
those  limits  for  different  portions  of  the  line, 
the  engines  being  distributed  according  to  the 
grades,  so  that  a  constant  train  load  could  be 
taken  as  far  as  possible.  The  tirst  450  miles 
-were  of  undulating  profile,  havini;;  .8  per  cent. 
grades  and  1,500  tons  were  gulled  over  this 
portion.  Beyond  this  the  grades  were  lighter, 
and  with  helpers  at  critical  points  the  train  load 
was  2400  tons  for  a  distance  600  miles.  The 
following  500  miles  had  very  heavy  mountain 
grades,  and  even  with  three  large  engines  the 
load  was  reduced  to  1.500  tons.  One  hundred 
miles  of  descending  grades  permitted  one  en- 


noticed  that  generally  the  cost  has  risen  in  this 
period,  while  it  fell  before;  but  we  also  see 
that  the  greatest  increase  in  tonnage  per  train 
mile  was  made  in  the  previous  five  years. 

Examine,  for  instance,  the  Northern  Pacific 
record,  where  the  cost  dropped  from  .70  to  47 
between  1897  and  1900,  and  the  train  load  in- 
creased from  230  to  391  tons,  whereas,  from 
1900  to  1904  the  load  has  only  increased  12  tons 
(from  .191  to  4^13).  and  the  cost  is  about  the 
same,  viz.,  ,46  cents.  So,  also,  for  the  C.  M. 
&  St.  P.,  the  weight  of  train  increased  from 
15a  to  285  tons,  and  the  cost  dropped  from 
67  to  56  cents  between  189S  to  1903,  but  since 
then  the  train  load  has  decreased  slightly  and 
the  cost  has  risen  to  .59,  In  this  case  also  tlu- 
lowest  cost  was  accomoanied  by  the  heaviest 
train.  The  Illinois  Central.  C,  &  N.  W.,  and 
Great  Northern  also  show  that  the  lowest  cost 
corresponded  to  the  years  of  heaviest  train 
loads.  Some  of  the  other  roads  show  a  slight 
increase  in  cost  in  connection  with  a  slight  m- 
crease  in  weight  of  train,  but  this  is  due  no 
doubt  to  heavier  charges  for  labor  and  material. 

In  order  to  haul  such  trains  much  heavier 
locomotives  are  needed,  and  the  following  table 
gives  the  principal  elements  of  the  heaviest 
freight  looMnotives  that  were  built  during  cor- 
responding years  as  given  in  the  engineering 
journals : 
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gine  to  take  2,600  tons,  but  beyond  this  addi- 
tional mountain  ranges  required  the  tonnage 
to  be  cut  in  half  to  tidewater  600  miles  further. 
Thus  the  train  would  be  broken  nine  times  in 
covering  2^300  miles  of  road,  but  the  profile 
and  available  locomotives  did  not  permit  of  a 
closer  adjustment.  This  gives  some  idea  of  the 
diversity  of  conditions  with  which  large  sys- 
tems have  to  contend. 

The  partial  effect  attributable  to  increase  in 
weight  of  train  is  shown  in  the  following  table 
which  gives  the  average  cost  of  hauling  one  ton, 
one  mile  in  cents,  during  the  same  period.  It 
must  be  remembered  that  there  are  many  other 
items  besides  the  weight  of  train  which  effect 
this  cost,  as  variation  in  price  of  materials  and 
labor.  These  latter  have  increased  consider- 
ably  within  the   last  five  years,   and   it  will  be 


Of  course,  the  introduction  of  large  loco- 
motives when  purchased  in  considerable  num- 
bers, will  have  an  immediate  effect  upon  the 
average  train  load,  but  even  if  the  total  power 
of  the  road  has  i  10  per  cent  increase  in  large 
engines,  the  general  average  would  be  but 
slightly  raised.  The  C.  &  N,  W,  found  that  in 
30  years  the  average  tractive  force  of  its  loco- 
motives on  its  lines  had  increased  150  per  cent, 
which  would  mean  a  corresponding  increase  in 
train  load,  but  we  find  that  in  ten  years  alone 
this  road  has  nearly  doubled  its  weight  of  traina. 
This  indicates  that  the  increased  size  of  loco- 
motives is  not  alone  responsible  for  heavier 
trains,  and  while  double  heading  has  made  some 
increase  there  is  no  doubt  but  that  the  system 
of  tonnage  rating  is  responsible  for  a  large  pror 
portion  of  the  increase.     When  locomotives  are 


RAILROADS. 

i»9S 

it9« 

KM 

.« 

.»» 

I9» 

™. 

I4a> 

ijtj 

1904 

■« 

■4. 

■el 

1 

■JO 

'V 
-ftj 

» 

■30 

1 
3 
■64 

1 

•S 
:S 

'■S7 

I 

:i 

.40 

1 

.JO 

% 

■4" 

feSifeTSSiSr."!?:::::::::::::::: 

.j8 

-ss 

■U 

Like  Stioro  A  Michlcan  Somtiem 

.67 

.70 

■S 

.51 

ij,giiizodb,GoogIe 


RAILWAY    HEAVY    PA^ENGER  TRAINS 


loaded  by  actual  weight  of  train  instead  of  by 
number  gf  cars,  as  was  formerly  the  practice, 
the  full  ^ower  of  the  engine  can  be  utilized 
and  heavier  average  trains  can  be  hauled. 

There  arc  limiis,  however,  which  should  be 
observed  in  this  practice,  and  while  some  dis- 
patchers thought  that  if  a  heavy  train  was  good 
practice  a  heavier  one  would  be  still  better,  and 
loads  were  added  until  the  engine  could  hardly 
ascend  the  maximiiin  grades,  it  has  been  fre- 
quently demonstratsd  that  it  is  not  only  impos- 
sible to  obtain  a  large  monthly  freight  move- 
ment per  engine  by  such  overloading  but  it  is 
also  usually  a  very  expensive  practice;  that  is 
that  if  we  wish  to  obtam  the  greatest  ton  mile- 
age from  a  locomotive  during  a  period  of  time, 
and  also  operate  at  the  lowest  possible  cost, 
we  must  usually  attach  a  considerably  lighter 
train  than  the  maximum  which  could  possibly 
be  taken  over  the  heavy  grades. 

The  tractive  force  of  simple  locomotives  at 
slow  speeds  (8  to  lo  miles  an  hour)  is  taken 
as  eight-tenths  of  the  product  of  the  boiler  pres- 
sure in  pounds  per  square  inch,  the  square  of 
the  cyiitider  diameter  in  inches  and  the  stroke 
of  the  piston  in  inches,  divided  by  th.e  diameter 
of  the  driving  wheel  in  inches.  This  tractive 
force  is  at  the  rail  and  the  weight  upon  the 
drivers  must  be  at  least  four  limes  as  great  as 
the  tractive  force,  A  train  can  be  hauled  when 
the  resistance  (including  engine  and  tender  as 
cars)  does  not  exceed  the  tractive  force. 

The  resistance  must  be  figured  for  speed, 
grade  and  curvature  and  also  for  inertia  when 
starting  or  aceellerating  trains.  The  speed  re- 
sistance below  20  miles  an  hour  can  not  be 
expressed  by  any  regular  rule,  and  amounts  to 
about  as  follows :  S  miles  an  hour,  5  lbs.  per  ton : 
10  miles  an  hour,  s^  lbs.  per  ton;  15  miles  an 
hour,  6  lbs.  per  ton,  and  at  20  miles  an  hour, 
7  lbs.  per  ton.  Above  this  speed  the  resistance 
in  pounds  per  Ion  is  generally  taken  as  on^- 
fourth  of  the  speed  in  miles  per  hour  plus 
two  pounds :  at  20  milts  an  hour  this  also  gives 
7  lbs.  per  ton ;  and  the  weight  of  the  engine 
and  tender  must  be  included  as  well  as  the 
weight  of  the  cars. 

For  the  resistance  due  to  grades  we  must 
know  the  amoant  of  ascent  either  in  feet  per 
mile  or  in  per  cent  of  length.  The  resistance 
per  ton  will  be  .38  times  the  number  of  feet 
rise  per  mile  of  track,  or  20  times  the  per  cent 
of  rise  when  stated  as  a  percentage,  that  is, 
30  pounds  per  ton  for  a  1  per  cent  grade.  Cur- 
vature has  a  resistance  of  about  .7  pounds 
per  ton  per  degree  of  curvature,  but  it  is  prob- 
able that  locomoiives  with  long  rigid  wheel-base 
about  double  these  figures. 

It  requires  a  great  deal  of  power  to  accel- 
lerate  a  train,  that  is  to  bring  it  to  a  given  speed 
from  rest,  or  from  a  lower  speed  to  a  higher 
speed.  Including  the  rotative  inertia  of  the 
wheels  and  axles  it  is  necessary  to  ejcert  a  force 
in  pounds  per  ton  eguivaJent  to  70  times  the 
square  of  the  speed  in  miles  per  ho.ur  divided 
.by  the  distance  in  feet  in  which  the'  accellera- 
tion  is  to  be  effected,  or  QS-fi  times  the  speed  in 
'  miles  per  hour  divided  by  the  time  in  seconds, 
if  time  instead  of  distance  be  considered  in  the 
calculations.  If  the  speed  is  to  be  increased 
from  a  lower  one  to  a  higher  one  then  in  the 
fh-st  case  we  should  substitute  the  difference  be- 
tween the   squares  of  the  speeds  and  in  the 


latter  case  the  difference  between  the  lower  and 
higher  speeds.  In  all  cases  the  weight  of  the 
engine  and  tender  must  be  included  in  makiug 
up  the  total  resistance  and  this  total  must  not 
exceed  the   tractive   force  as  determined  above. 

The  relative  weight  of  cars  and  their  loads 
also  enters  into  the  problem.  It  has  been  found 
by  experiment  that  empty  cars  on  a  level  track 
require  a  much  greater  force  per  ton  to  haul 
them  than  when  heavily  loaded,  this  being  due 
no  doubt  to  the  fact  that  the  wheel  and  axle 
friction  has  a  smaller  total  weij^t  into  which 
to  be  divided.  As  a  matter  of  fact  it  was  neces- 
sary to  allow  about  30  per  cent  on  a  level  for 
empty  cars  over  a  similar  total  tonnage  of 
loaded  cars.  The  resistance  of  a  train  can  be 
considered  as  depending  both  upon  the  number 
of  cars  and  the  total  weight  and  it  has  been 
suggested  that  this  total  resistance  might  be 
taken  as  3.5  times  the  weight  of  the  train  in 
tons  of  2,000  lbs.  plus  50  tiiues  the  number  of 
cars  in  the  train,  the  resistance  so  figured  being 
in  pounds  at  the  tender  drawbar,  and  on  a 
straight  level  track  with  speeds  not  exceeding 
lo'miles  an  hour.  F'rom  this  rule  we  find  that 
a  car  weighing  162/3  tons  would  have  a  re- 
sistance of  6.5  lbs.  per  ton,  one  of  331/3  tons 
a  resistance  of  s  lbs.  per  ton  and  one  of  50  tons 
total  weight  a  resistance  of  only  4.5  lbs.  per  ton. 

Thus  we  see  that  the  advent  of  50  ton  cars 
has  the  effect  of  reducrng  the  train  resistance 
not  only  by  their  lighter  weight  per  unit  of 
capacity  but  also  by  the  tact  that  heavier  loads 
ar«  carried  on  an  equal  number  of  wheels.  Ten 
years  ago  there  were  few  cars  of  greater  ca- 
pacity ^an  30  tons,  and  now  50  tons  of  coal 
and  ore  are  quite  commoa  These  high  capacity 
cars  generally  have  steel  frames  and  weigh  little 
more  empty  than  the  30  ton  cars  with  wooden 
frames  of  previous  years.  The  draft  gear  is  of 
course  very  much  more  heavily  strained  than 
formerly,  as  the  first  car  in  the  train  must  take 
the  total  pull  of  the  one  or  more  locomotives 
at  tiie  head  of  the  train:  this  has  led  to  the 
introduction  of  friction  draft  gears  instead  of 
entire  dependence  upon  springs.  The  steel  sills 
are  much  better  able  to  stand  the  heavy  pulling 
and  buffing  strains  than  the  old  time  wooden 
sills  and  while  the  cost  is  considerably  greater 
(about  $290  or  $300  per  car)  the  evidence  at 
this  time  indicates  a  much  longer  life  and  use- 
fulness for  the  steel  cars  and  a  decreased  cost 
of  repairs.  q   r   Hmbkrsok, 

Author  'tocomotivt  Opfrolum.' 

Rkilway  Heavy  Passenger  Ttiina.  Likt 
everything  else  in  railroading  the  heavy  passen- 
ger train  of  to-day  is  a  creature  of  evolution. 
Heavy  iong-distance  trains  were  an  impossibil- 
ity before  the  development  of  safety  appliances 
and  the  inventions  of  Westinghouse  and  Pull- 
man and  before  the  consolidation  of  connecting 
lines  had  proceeded  to  a  sufficient  extent  to  per- 
mit of  the  passage  of  trains  for  many  hundred* 
of  niiles  over  tracks  under  one  management 
Friendlj;  co-operation  between  connecting  lines, 
indeed,  is  the  distinguishing  feature  of  these  fa- 

The  "Flying  Yankee,"  one  of  the  first  of 
these  trains,  beginning  service  in  1SS4  between 
Saint  John  and  Boston,  is  still  in  service.  It 
consists  regularly  of  ten  cars,  all  vestibuled,  and 
uses  the  tracks  of  three  railroaiJ  companies  to 
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RAILWAY  HOSPITAtS 

accon4>lisb  its  daily  jouniey.     The  Cleveland,  any  more  thorough]]^  and  intellectually  s 

Cintinnati,  CbicaRO  and  St.  Louis,  better  known  The  cooditions  existing  in  this  country  are  so 
as  the  Big  Four  Route,  sends  it  Florida  Special  radically  different  from  those  existing  in  Euro- 
from  Chicaj^o  and  Cleveland  to  Saint  Augui-  pean  countries,  as  to  make  it  a  problem  in  polit- 
liiie,  and  claims  patronage  on  the  ground  that  ical  economy  far-reaching  and  excessively  diffi- 
Ihe  traveler  is  but  one  night  out  from  Chicago,  cult  of  solution.  Charles  Francis  Adams,  Dr.  W, 
This  train  is  taken  up  by  the  Queen  and  Ores-  T.  Bernard,  W.  T,  Kirkman,  Samuel  R.  Barry, 
cent  Route  at  CinciiiiiaLi.  the  Southern  Railway  K.  H.  Wade,  R.  F.  Smith,  and  a  host  of  others, 
U  Chattanooga,  and  the  Florida  East  Coast  Rail-  have  studied  this  question  and  written  exten- 
way  at  Jacksonville.  Another  heavy  long-dis-  sivel^.  It  is  to  be  deplored  that  neither  pro- 
tance  train  is  the  Wa=hington  and  Southwestern  ductive  co-operation,  nor  profit-sharing  plana 
Limited  of  the  Southern  Railway.  It  h.is  been  have  demonstrated  their  practicability  and  mag- 
operated  ra  daily  service  for  fifteen  years,  nificent  effects  in  influencing  industnal  interests. 
Using  the  Pennsylvania  Railroad  from  New  ft  is  reasonable  to  believe  that  all  earnest,  sen- 
York  to  Washington,  the  Southern  Railway  aible  men,  be  theyr  the  chief  executives  of  large 
takes  the  train  m  charge  to  Atlanta  over  its  industries  or  not,  would  hail  with  pleasure  anj 
own  tracks.  Here  the  Atlanta  and  West  Point  solution  to  the  labor  question, 
and  the  Western  Railway  of  Alabf.ma  are  called  it  will  be  manifest  to  the  most  casual  in- 
into  service  for  the  journey  to  Montgomery,  vestigator  that  the  advancement  in  relief  meaS' 
and  from  this  point  to  its  final  stoM-ing  place--  ti^s  jn  (his  country  is  slow  and  halting,  bul 
New  Or!eans-the  Louisville  and  Nashville  is  ^hile  various  forms  of  relief  measures  are  far 
used.  The  equipment  is  exclusively  of  high  behind  the  European  countries  it  is  an  un- 
grade.  heavy  Pullman  standard,  including  club  doubted  fact  that  no  form  of  labor  as  a  mass 
and  smoking  cars,  drawing-room  sleeping  cars  jg  ^g  highly  paid  as  railway  labor  is  in  this 
and  observation-library  cars,  besides  a  heavy  coontry ;  the  wages  paid  to  the  railway  employes 
dining  car.  .  .  ,  ,  would  be  sumptuous  pay  for  many  professional 
A  notable  instance  of  co-operation  in  ihrouah  ^en  in  Europe.  The  Interstate  Commerce  Corn- 
service  of  heavy  tr^ns  is  furnished  by  the  aiiasion  states  that  60  out  of  350  railway  com- 
Missoun  Pacific,  the  Iron  Mountain,  the  Texas  panigg  have  an  insurance  or  guaranty  fund 
and  Pacific,  the  International  and  Great  North-  ^^  hospital  fund,  or  relief  association  affording 
em,  and  the  National  Lines  of  Mexico,  m  the  aid  in  various  degrees  to  employees,  or  both  co- 
^ceiit  est^itshment  of  the  Mexico-Samt  Louis  operating  on  some  mutual  plan,  13  companies 
special,  this  tram  leaves  Saim  Louis  semi-  nj^^e  distinct  provision  for  superannuated  em- 
weekly  on  Tuesdays  and  Fridays,  and  occupies  pioyeea  when  disabled  by  accident;  I3S  compa- 
hfty-fivc  hours  in  the  joamey  to  the  City  of  nies  give  preference  to  employment  for  servicefor 
Mexico.  No  higher  grade  of  servwe  has  ever  ^^.hjch  they  are  qualified,  or  provide  in  divers 
hten  attained  between  ttus  country  and  Mexico  ^yg  and  degrees  during  disability  at  the  com- 
gian  li  that  of  this  solid  vestibulcd  tram.  See  panics'  expense ;  225  do  not. 
Railway  Systems  and  Railway  Tbaftic.                    xhe  hospital  departments  differ  from  relief 

Railway  Hosfritala.  in  the  United  Slates.  ™^'*«"^.i"„,':l:f,A'^.,™^'./l3^J;^!fL''!iJ?,!^' 

""'"  'llST^{  'ir?i  ll'ilt.^'  ^  rnfthe^Vrar  S   rfdl^'^.o^sX^ir^f 

way  emplo]«^  of  this  coumry^^^  compared  with  ^^     -      .^^  J^  injury  and  death  benefits 

SiX : iir^^St^at.dTh'Xdt  ^  *-»^-  Tai^iri }r^s%%.\ti 

find  ho^  inadequate  an7  inferior  are  the  pro-  rn^' We  w  if  LmTon  |  the^e  t%S?^' of 

^n^oThr^i^R^iS  'G^™a.^."Frre:  ri'^r^ia  to^^j'z  t^t^in 

T?     ,      J         J      *L  _,  ■  iir    IT     n  11  svlvania    Kai  road    Company,    the    i^altimore    oc 

England    and    other   countries.      W.   H.   Ballou  Jhio.  the  Chicago,  Burlington  ft  Quincy.  and  the 

wntmg  on  this  subject,  says:  Dela;vare,    Lad^wamta    ft   Western,    while    the 

It  U  to  be  rcETcttcd  that  the  Morv  oi  tat  injured  Northern  Padfic  Company  has  a  mixed  hospital 

ABKricui   niiw^  cmploy«   ii  not   wholly   aatterini  department  and  relief  assodation.     The  Penn- 

to  ttiii  nation,  »n3  iii»t  10  trii  it  trathfniij'.  even  with  it»  sylvania    Railroad    Relief   Association   and  the 

fcopetul  fM<H«..  followed  by  tht  »tory  of  the  Ri^^n  Baltimore  &  Ohio  have  had  pension   features 

railway  employee,  muBt  necessanW  redqijiid  to  the  glory  ..  tt        -.   i      j        _..         ,        s'rt         e 

of  Riusia.    iccipBcicati!  a  Ruuian  railroad  man,  bow  operative.      Hospital    departments    differ    from 

erer  hiih  or  humble,  and  he  and  hi*  fimiiy  become  relief  associations  in  the  fact  that  an  employee 

feSSflJ;,':rS;r.SiT„"™','rBi'UE  "Wtas  1^.  applicati™.    for   m«,l«r.hip    in    > 

hood  or  tabor  oiganizalian  oa  which  he  can  rely  lame-  relief    association    Signs    away    his    rights    aS    3 

whaL  in  case  otdaih  or  aceident.    Appannily  there  litigant    tor    injuries    received,    and    accepts    in 

?nr  "Imd'h^'^-.^all  .hSfe'  oV"''broth%rS  ""a^L  '«"  thereof  sick,  injury,  pension  and  death  bene- 

tion  insurance  fund,  excepting  oa  ■  few  lineL    In  caK  fits.      Membership   m  hospital   departments  have 

of  hli  death,  bis  family  muBI  piactieally  become  their  no   connection   wilh    the    future   litigation   of   an 

w'ken^'r^he"'!;™"^  pnbl'c  ho.'^iX  ii  in  'a'  ^pu?o^  i"i"red  employee.     The  average  rate  of  assess- 

diitrict.  or  he  may  b*  thrown  on  (he  liberality  of  the  ments  m  hospital  departments  are  2SC  and  soc 

nearat    farm-houa*    and    country    docior.     If    incapaa-  nionthly.      For    the    assessment   the   hospital    de- 

i  if  /"an«meM,''cln"h^m"de  for  S!L' «re  «'a%'e?;  pa rtment. gives  treatment  for  all  diseases   (except 

mall  coat  bis  brotherhood  and  the  several  oTBanidtionB  those    arising    from    vicious    acts),    and    for    alt 

to  which  he  btiones  »i«esi  ihenurivra  for  hn  main-  injuries.    The  monthly  assessment  is  contributed 

U'J?"b^  a  pVoWem  Vr  ibe"raXay  man?"''  for  the  purpose  of  sustaining  the  hospital  depart- 
ment.    All  compensations  for  injuries  received 

It  cannot  be  stated  that  this  subject  has  not  are  settled  for  by  the  companies  according  to 

received  thorough  investigation.     No  subject  in  legal  merit  in  each  case  through  claim  and  legal 

connection  with  railway  management  has  been  departments. 
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Hospital  departments  upon  railroads  in  the 
United  States  were  established  as  a  matter  of 
necessity  and  economy,  as  railways  were  built 
and  extended  over  trackless  plains  or  among 
tortuous  passes  and  canons  of  mountain  ranges, 
in  thinly  peopled  regions,  and  it  was  at  times 
utterly  impossible  to  obtain  medical  relief.  It 
soon  became  demonstrated  that  the  indiscrim- 
inate employment  of  medical  men  whose 
sympathy  and  warped  judgment  when  treating 
either  injured  railway  passengers  or  employees 
made  prejudiced  and  mijust  witnesses  in  case 
of  litigation,  and  thus  became  extravagant  fac- 
tors. Again,  it  was  shown  that  a  trained  corps 
of  experienced  surgeons  when  employed  by  the 
railway  companies  were  enabled  (owing  to  ex- 
tended experience  and  consequent  education),  to 
be  more  competent  to  obtain  belter  results  in 
the  treatment  of  these  (railway)  injuries  than 
the  inexperienced  and  imperfectly  trained.  The 
first  hospital  department  organized  upon  any 
railway  in  the  United  States  possessing  the 
characteristics  of  hospital  department  as  now 
organized,  was  developed  by  the  late  Col.  A.  N. 
Towne,  second  vice-president  and  general  man- 
ager of  the  Southern  Pacific  Railway.  This  hos- 
pital department  was  organized  in  California  in 
1868,  and  was  at  first  maintained  by  voluntary 
assessments,  but  this  form  of  assessment  not 
being  self-sustaining,  the  assessments  were  made 
obligatory  upon  each  and  every  employee  of  the 
Southern  Pacific.  It  was  not  until  II  years 
after  that  the  Missouri  Pacific  Company  organ- 
ized its  hospital  department,  shortly  after  the 
late  Jay  Gould  began  the  formation  of  the 
Missouri  Pacific  system.  As  each  new  road 
was  added  the  hospital  department  extended  over 
it.  The  Missouri  Pacific  system  then  included 
the  Missouri  Pacific  Company  and  branches,  the 
Missouri,  Kansas  &  Texas,  the  Saint  Louis,  Iron 
Mountain  &  Southern,  the  Texas  &  Pacific,  the 
International  &  Great  Northern,  the  Wabash 
East  and  the  Wabash  West.  Afterward  the 
Atchison,  Topeka  &  Santa  Fe,  the  Gulf.  Colo- 
rado &  Santa  Fe  of  Texas  were  started,  and  at 
the  present  time  there  are  17  companies  having 
organized  hospital  departments,  treating  annually 
over  368,000  patients. 

In  the  formation  of  hospital  departments,  the 
circular  issued  by  the  management  of  the  rail- 
way constitutes  the  source  and  directions  for 
collecting  deductions  to  constitute  a  hospital 
fond.  It  is  not  necessary  to  give  the  rules  in 
full,  but  the  following  will  answer: 

-    sfiail    be    mads.     On    wigct 


surgeons  are  under  contract,  and  the  fee  bill 
for  services  is  contained  in  the  contract.  The 
following  explains  the  manner  in  which  acci- 
dents are  cared  for : 


I.  All  cu«t  of  accident  vherc  An  employee  or 
other  person  ii  injured,  notifjr  «  once  tbe  chief  sur- 
geon of  the  same,  and  place  the  injured  pmoa  in  tbe 

a.  Wbm    The    injured   person   is   able   to    be   moved 

local  surgeon  in  Ihe  direction  in  which  tEe™finil 
train  is  going,  notify  the  local  surgeon  by  wire  of  his 

bim  in  the  care  of  the  nearcn  local  agent,  who  will 
take  charge  of  him.  and  notify  at  once  the  nearest 
divison  or  local  surgeon. 

4.  No  surgical  operation  shall  be  perfonned  until 
the  arrival  of  the  division  surieon  ot  local  surgeon. 
unless  it  may  be  required  for  the  immediate  satety  of 

5,  In  cases  of  accident,  when  a  number  of  persoiu 
are  injured,  procure  at  once  the  service*  of  competent 
surgeons    in    Ihe    immediite    vicinity    and    give    ererr 

altenlioo  and  care  to  the  wanu  of  the,  injured.     Noii^ 


7.  in    case    of    Injury    retulling    in   death    of   paitr. 
notify  coioner  at  once,  and  await  Ihe  direction  of  the 

S.  Streichera    for    the    convenience   of    injured    and 
sick   are   to   be    found  on  all   train    baggage   cars,  and 


L    deducii 


of  under  fso.oo,  a  deduction  of  a 
""no    deductioi 


I.  Sick    employcca    desiring    hospital    benefita    mnat 
procure  from  iheir  foreman  certificate!  (fumiitaed  theia 

abave.menlloned  hospitals,  will  entitle  them  to  admission 

a.  Employees    desiring   medicine   can   applv    for   the 
plicBliona  for  medicine  must  he  signed  by  the  forenun, 

3.  Passes   will    he    supplied    all    employees   by   bead* 

pilals.  In  case  of  emcrgenej  when  delay  would  ariae 
in  procuring  a  pass,  notify  chief  surgeon  by  wire. 
and    transportation    will   be    arranged   at    once. 

4.  ApplicaliOTis    for    medicinea   should    be    addrctseil 

The  hospital  fund  being  now  established, 
chief  surgeon,  division  surgeons  and  local  sur- 
geons appointed,  local  surgeons'  reports  fur- 
nished and  various  forms  needed  supplied.  Ir 
the  start  of  any  hospital  department  the  railway 
company  supplies  the  hospital ;  besides  supplying 
transportation  to  and  from  the  hospital  or 
hospitals,  and  emergency  stations.  The  company 
collects  and  audits  and  has  general  supervision 
of  the  hospital  fund.  It  assumes  all  the  respon- 
sibility in  case  of  an  inadequacy  of  the  ftmd  to 
meet  all  obligations  brought  against  the  hospital 
department.  Besides  having  division  and  local 
surgeons  in  hospital  department,  each  hospital 
in  the  department  has  a  competent  corps  of  sur- 
Vo"  ^^'f"^y  geons,  from  two  to  five  hospital  intentes.  all 
omfortablc  treat-  necessary  specialists.  Such  as  the  oculist,  the 
■  eitahiisbed  for  autist,  throat  and  lung  Specialist,  the  derma- 
ifessional  service  tologist,  neurologist,  and  the  bactenologist.  TTie 
:ate  of  dissbillty,  specialists  employed  Upon  the  hospital  staff  are 
be  entitled  to  generally  medical  men  of  high  reputation.  Pre- 
imcnt  a  pass  to  gcriptions  are  filled  and  sent  out  to  any  employee 
making  proper  application.  Trusses,  elastic 
bandages,  various  minor  prothetic  agents,  are 
sent  when  requested     Large  systems  like  the 
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AtchisoD,  Topeka  &  Santa  Fe,  the  Southern  of  these  hospitals  are  owned  by  the  hospital 
Pacific,  and  the  Missouri  Pacific,  having  niore  association.  There  are  two  emergency  stations  at 
than  one  hospital  situated  in  different  regions  of  Denver  and  Chicago.  It  supplies  surgical  dress- 
country,  are  enabled  to  make  an  interchange  of  ings,  artificial  limbs,  trusses  and  mechanical 
patients  where  climate  may  be  beneficial.  The  appliances,  medical  treatment  extended  to  era- 
OTnsuroptives  sent  to  climates  having  favorable  ployees  aloi^  the  line  of  railway  and  hospital 
surioundings  and  proper  altitude.  Employees  benefits  at  all  of  the  hospitals ;  likewise,  inter- 
suffering  from  catarrhal  and  rheumatic  troubles  change  of  patients  for  troubles  benefited  by  ch- 
are sent  to  hospitals  built  in  the  warm  regions  mate._  Total  number  of  patients  treated  by  this 
of  the  South.  This  interchange  of  patients  cost  association:  surgical  cases,  4,898;  medical  cases, 
the  sick  railway  employee  nothing  but  the  small  34^3-  Total  from  all  sources,  39,171. 
sum  of  money  used  in  buying  sustenance  from  The  Northern  Pacific  Beneficial  Association 
one  point  to  another.  Where  prominent  water-  of  the  Northern  Pacific  Company,  is  governed 
ing  places  such  as  Hot  Springs  are  on  the  line  by  Hospital  board  elected  annually,  and  has  two 
of  road,  local  surgeons  are  stationed  for  the  general  hospitals,  two  division  hospitals,  and  six 
purpose  of  treating  sick  employees.  emergency  stations.     It  has  essentially  the  same 

The  benefits  of  the  hospital  department  hav-  benefits   as   the  Atchison,   Topeka   &   Santa   F6 

ing   broadened   out   in   every   direction    for    the  Hospital  Association  and  the  Southern   Pacific 

benefit   of  the   sick   and   injured   employee,   the  It  treated  33>375  patients  during  1903. 

most  casual  investigation  will  show  that  these  The  Wabash  Employee  Hospital  Association 

departments    are    all    well    patroni2ed.      In    the  of  the  Wabash  Railroad  Company,  has  three  di- 

tnatter  of  sanitation  and  hygiene,  these  depart-  vision  hospitals  and  11  emergency  stations.    The 

ments  have  been  very  efficient  and  useful,  issuing  benefits   are   the   same   as   the   Missouri    Pacific 

Irom    time   to   time   circulars    for   the   guidance  Hospital  Department     It  treated  in   1903,  3,151 

of  the  employee  during  the  prevalence  of   epi-  surgical     cases,     22,865     medical     cases ;     total, 

demic  or  endemic  trouble;  also  in  investigation  ^,016. 

of  the  sanitary  condition  of  depots,  shops,  and  The   Saint  Louis  ft  San   Francisco   Hospital 

section  houses,  and  doubtful  water  supply.     At  Association,   governed   by   Employees'   Hospital 

this   juncture   a    description   of   the   manner    in  Association,    has   one   general    bc^pital   and    15 

which  the  larger  hospital  departments  and  asso-  emergency  stations.   In    1903    it   treated   11,573 

ciations  are  administered,  there  being  differences  medical  patients,  4352  surgical  patients.    Toul 

concerning  the  benefits  obtained  by  the  employee  treated,  16425. 

and   the    form    of   government    controlling   the  The  Denver  &  Rid  Grande  Medical  Depart- 

collected  hospital  or  association  fund.  ment,  governed  by  the  Board  of  Employees.    The 

The  Southern    Pacific  Hospital  Department  benefits  are  the  same  as  Missouri  Pacific  Railway 

has  one  general  hospital  in  San  Francisco,  Cal.,  Hospital  Department.    Has  one  general  hospital, 

costing    $i6o,ocx},    besides    having   six    division  t2  emei^ency  hospitals.    It  treated  in  1903,  from 

hospitals,  and  nine  emergency  stations.     These  all  sources,  15,581  cases. 

hospitals  and  emergency  stations  in  1903  treated  The  Saint  I.ouis  Southwestern  Medical  De- 
58,220  patients;  3,395  were  in-patienla,  the  bal-  partment  is  governed  by  general  officers  and 
ancc  were  out-patients.  This  department  gives  chief  surgeon,  and  has  two  hospitals.  The  betie- 
the  following  benefits ;  hospital  treatment,  med-  fits  are  the  same  as  the  D,  &:  R.  G.  It  treated 
ical  and  surgical  outside  of  hospitals,  medical  in  1903,  from  all  sources,  13,809  patients, 
end  surgical  dressings,  artificial  limbs  and  The  Missouri,  Kansas  &:  Texas  Hospital  De- 
appliances,  accommodations  at  railway  and  con-  partment  is  governed  by  the  general  officers  and 
tract  hospitals  for  dependent  members'  families,  the  chief  surgeon,  and  has  one  general  hospital 
The  government  of  the  hospital  fund  is  by  the  and  nine  emergency  hospitals.  The  b™rfits  arc 
general  officers  and  chief  surgeon  of  the  South-  the  same  as  the  Missouri  Pacific  Hospital  De- 
em Pacific  Company.  partment.     Treated  in  1903,   from  all  sources. 

The  Missouri  Pacific  Hospital  Department  93?6  patients. 
is  governed  by  the  vice-president,  general  man-  The  Texas  Midlatid  Hospital  Department, 
ager  and  chief  surgeon,  and  has  one  general  International  &  Great  Northern  Hospital  Dc- 
faospita)  in  Saint  Louis,  costing  $110/100,  one  di-  partment,  Gulf,  Colorado  &  Santa  Fi  Hospital 
vision  hospital,  12  emergency  stations,  with  six  Association,  and  the  Chesapeake  &  bhio  Hos- 
contract  hospitals.  It  has  the  following  benefits :  pital  Department  have  eight  hospitals,  treating 
medical  and  surgical  treatment  at  hospitals  and  annually  nearly  19,726  patients.  The  benefits  are 
emergency  stations ;  supplies  surgical  dressings,  the  same  as  Saint  Louis  &  Southwestern,  Hos- 
prescriptions  sent  out  on  road,  also  supplies  pital  departments  upon  railways  enable  the  em- 
mechanical  appliances,  trusses,  artificial  eyes,  and  ployee  belonging  to  these  departments  to  obtain 
various  minor  prothetic  agents;  carries  out  compensation  for  personal  injuries  and  pcrma- 
interchange  of  patients  from  one  hospital  to  an-  nent  disability  far  in  excess  of  what  the  employee 
Other,  requiring  climatic  treatment  for  sick  em-  could    possibly    obtain    when    working   upon    a 

Eloyees,  issues   when  needed  to  the  employee  railway  not  having  hospital  department    Labor 

ygienic  and   sanitary  circulars,   and   supplying  organizations    predominate    wpon    Western    sys- 

coffin  and  shroud   for  dead  employees.     Total  terns.   Eachbranchof  service  has  its  own  labor  or- 

number  of  patients  treated  42,084. —  In-patients,  ganization.     Thus   the  engineer  belongs   to  the 

8,615;  out-patients,  33469.  Brotherhood  of  Locomotive  Engineers;  the  con- 

Thc  Atchison,  Topeka  &  Santa  F*  Hospital  ductor  to  the  Order  of  Railway  Conductors ;  the 

Association  is  governed  by  tbe  Atchison,  Topeka  fireman  to  the  Brotherhood  of  Locomotive  Fire- 

&  Santa  F^  employees,  electing  annually  a  board  men;   the  brakeman   and   switchman   belong   to 

of  control  and  the   chief  surgeon.     This   a?so-  the    Brotherhood    of    Railway    Trainmen,    etc. 

ciation  has  five  new  and  modem  hospitals;  ihe  Each  of  these  orders   has   its   own   insurance 

Topeka    hospital    costing   nearly  ?ioo,o(».    All  features,  the  orders  aiming  to  become  thorooghly 
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protective,  sustaining  their  members  when  in  en-  by  specialism  have  been  marked  aixi  pronounced 
forced  idleness,  ensures  them  against  permanent  Hence,  in  ireli  regulated  hc«pitsl  departments 
disability,  and  members'  families  by  paynient  of  every  necessary  specialty  is  employed,  the  oculist^ 
death  b^efits.  Suppose  that  a  locomotive  en-  the  aurist,  the  dcrmatalogist,  the  throat  and  lung 
gineer  has  been  permanently  disabled,  he  at  the  specialist,  the  neurolc^st,  so  that  for  the  $j  and 
time  of  his  permanent  disability  is  employed  upon  $6  a  year  the  employee  has  the  advantage  of  con- 
a  railway  having  a  completely  equipped  hospital  suiting  and  receiving  treatment  from  all  these 
department.  He  is  treated  free  of  charge  from  various  forms  of  specialties,  without  any  addi- 
a  year  to  a  year  and  a  half  and  more,  that  is,  tionai  expense.  Surely  this  is  broad  enough 
until  well.  During  the  time  the  employee  is  when  the  small  sum  is  conaidered,  namely  the 
disabled  he  is  supplied  with  all  necessary  medical  $3  and  $6  per  year  paid  in  assessments.  Again, 
and  surgical  treatment,  for  which  he  has  paid  they  enable  the  employee  to  be  r«noved  from 
50  cents  a  month,  or  $6  a  year,  getting  a  return  unhealthy  regions  to  more  healthy  ones.  The 
for  this  several  hundred  fold  of  that  which  he  management  furtiishcs  passes  to  and  from  any 
has  contributed.  Had  this  employee  been  cota-  part  of  the  line  as  deemed  best  by  the  surgeons  io 
pelled  to  pay  for  treatment,  it  can  be  readily  charge  of  its  hospitals  and  emergency  stations. 
seen  what  doctor,  board,  nurse  and  other  bills  and  employees  are  thus  brought  to  hospitals 
would  amount  to.  Perhaps  this  same  workman  from  malarial  portions  of  the  country  to  non- 
has  not  accumulated  in  the  interim  of  his  labor  malarial,  and  it  is  possible  for  the  humblest  em- 
enough  means  to  stand  the  e:cpense,  still  he  re-  ployee  to  change  from  bad  to  more  healthy  and 
ceives  this  treatment  in  virtue  of  the  fact  that  salubrious  climes.  The  hospital  department  is- 
he  has  paid  his  assessment  to  the  Hospital  fund,  thus  enabled  to  effect  cures  by  the  fact  of  this 
which  justly  entities  him  to  the  treatment  re-  change  which  otherwise  could  not  be  accom- 
ceived,  and  is  in  no  sense  dependent  upon  charity,  plished ;  besides  they  are  enabled  to  send  the 
Again,  let  it  be  understood,  that  this  same  in-  consumptive  to  climes  better  fitted  for  his  treat- 
jured  man  is  a  member  of  the  relief  feature  of  ment  and  care  which  a  lack  of  means  on  the 
the  association  of  the  Brotherhood  of  Locomo-  part  of  the  employee  would  oftentimes  debar. 
five  Engineers.     He  gets  from  this  source  from  See  Hospitals.  Db.  W   B    Outtek 

l'da„",='';S  £„T.fft ^Swh'.,  i".  ^'•"Ur""  ""'""  '""*  '"'"^ '"- 

may  get  from  the  railway  company  for  the  set- 

tlement  of  his  claim.  H  he  has  been  provident,  Railwajr  Intercbaoge  Car-Scmce.  When- 
as  a  good  many  are,  he  may  hold  one  or  more  ever  traffic  demands  it,  and  physical  and  political 
policies  from  one  of  the  regular  accident  insnr-  connections  allow  it,  cars  are  interchanged  be- 
ance  companies.  The  money  he  receives  from  tween  railways.  The  arrangements  under  which 
his  order  enables  him  to  take  care  of  his  family  these  intercbanges  are  made  vary,  but  they  are 
while  he  is  laid  up  in  process  of  treatment.  It  always  intended  in  some  sort  to  compensate  the 
is  not  a  remarkably  infrequent  thing  for  a  per-  car  owner  for  the  use  of  his  properly  and  usually 
manently  disabled  empl(^ec  to  obtain  from  $2,000  to  secure  its  return,  Some  of  these  arrange- 
to  $10,000,  and  in  addition  thereto  receive  from  meats,  therefore,  are  based  upon  the  distance 
the  company  employment  such  as  he  can  do  jn  traveled  by  the  car  upon  foreign  rails,  others 
his  crippled  condition.  It  will  thus  be  seen  upon  the  time  tlie  car  is  away  from  home,  while 
that  many  seemingly  harsh  emergencies  are  sue-  others  yet  are  "mixed  systems'  combining  the 
ccssfuUy  met,  accorded  the  best  of  medical  and  bases  of  distance  and  time.  It  is  to  be  noticed 
surgical  treatment,  supplied  with  every  element  that  where  the  interchanges  are  most  genn^ 
required,  obtains  means  to  support  his  family  the  arrangements  are  the  simplest  Thus,  in 
while  not  earning,  and  afterward  frequently  Europe  where  mixed  systems  prevail  the  inter- 
placed  in  a  position  where  he  is  still  competent  change  of  freight  cars  is  not  so  general  as  in 
to  become  a  bread-winner,  thou^  in  a  disabled  North  America  where  a  simple  system  based  on 
condition.  In  England  many  employees  are  con-  time  is  in  effect.  Again,  in  North  America  the 
tented  with  $500  for  permanent  disability.  With  interchange  of  passenger  cars,  which  involves  » 
organized  labor  and  a  hospital  department  it  is  prior  agreement  as  to  whether  the  basis  of  com- 
certainly  in  many  instances  a  most  perfect  safe-  pensation  shall  be  time  or  distance,  is  not  so  gen- 
(tuard  of  the  interests  of  the  employee,  not  only  era!  as  the  interchange  of  freight  cars,  which  is 
immediate,  but  future.  covered  by  this  general  and  simple  agreemenL 
It  has  been  demonstrated  that  while  the  The  agreements  and  arrangements  covering  the 
surgery  of  railways  may  in  many  respects  re-  interchange  of  cars  are  made  in  some  cases  be- 
semble  other  violent  forms  of  surgery  still  an  tween  two  railways,  in  others  by  associations  of 
extended  experience  is  required  in  order  to  be  railways,  and  in  other  cases  by  governments, 
enabled  to  accompllBh  the  best  results,  so  that  Thus,  on  the  continent  of  Europe  interchanges 
it  can  be  readily  seen  that  the  surgery  of  the  are   arranged  by  the  government  involved,  in 

Eesent  demands  certain  conditions  which  cannot  England  by  the  Railroad  Clearing  House  and  ia 

readily  obtained  outside  of  a  hospital.     So  North  America  by  the  American  Railway  Asso- 

that,  if  the  result  is  to  be  considered,  whatever  ciation. 

hardship  nmy  be  imagined  as  far  as  treatment  In  Europe  and  Asia  it  is  quite  general  to 

at  a  hospital  is  concerned,  its  benefits  are  worthy  make  a  certain  charge  per  mile  for  the  use  of 

of  the  sacrifice.   Secondly,  owing  to  the  excessive  foreign  cars  on  the  understanding  that  a  cettain 

breadth  of  medicine,  owing  to  the  fact  of  its  time  will  be  allowed  for  a  journey  of  a  certain 

constant  improvement,  it  is  an  utter  impossibility  length.     If  the  ear  is  delayed  b^ond  the  time 

for  one  man  even  to  have  a  meagre  knowledge  allowed,  a  demurrage  charge  is  imposed  besides 

of  the  entire  field  of  medicine.     Specialism  has  the  mileage.     The  various  systems  in  vogue  are 

demonstrated  that  competency  only  comes  from  of  a   certain   complication   involving  a   separate 

■ludy  and  experience,  and  the  resuUs  obtained  calculation  for  each  car,  and  in  lome  cqses  more 
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than  one  calculation.  In  America,  on  the  other  hy  individuals  and  others  by  associations  of  rail- 
hand,  the  tendency  has  always  been  toward  sim-  ways.  It  was  quite  general  to  divide  the  through 
plici^,  even  when  this  sacrificed  more  essential  rates  charged  by  these  fast  freight  lines  on  a 
conditions.  In  the  interchange  of  passenger  cars  mileage  basis  and  it  was  natural  that  the  expense 
the  interest  of  the  car  owner  has  always  been  for  cars  should  be  divided  on  the  same  basis. 
conserved,  but  in  the  interchange  of  freight  cars.  The  first  rate  generally  in  effect  was  one  cent  per 
until  a  comparatively  recent  date,  the  interests  of  mile,  and  this  rate,  which  was  primarily  appH- 
the  car  owner  were  sacrificed  in  the  interest  of  cable  to  private  line  cars  only,  was  gradually 
a  faulty  simplicity.  Since  the  middle  of  1892,  extended  to  such  railway  cars  as  were  inter- 
however,  a  marked  improvement  has  been  made,  changed,  the  car  resources  of  the  fast  freight 
and  the  car  owner  is  now  sure  of  a  certain  com-  jines  proving  inadequate  to  supply  cars  for  the 
pensation  for  every  day  his  car  is  on  a  foreign  traffic  offering.  The  first  of  these  railway  cars 
railway.                           _  interchanged  appear   to   have   been    sent  away 

The  value  and  scarcity  of  passenger  cars  has  from  home  without  any  definite  understanding 

always  made  railways  conservative  in  their  inter-  either  as   to  compensation  or  as  to   reports   of 

change.     When  two  or  more  lines  regularly  m-  movements;  but,  as  above,  the  rate  of  one  cent 

terchange  passenger  cars  in  America  in  "through  per    mile     (which    was    afterward    reduced    to 

service'   it  has  been  quite  general  to  equalize  three  fourth  of  a  cent  and  later  to  six  mills) 

the  mileage  so  far  as  may  be  by  mampulation  came  into  general  effect,  and  il  was  arranged  by 

of  equipment,  so  that  the  mileage  balance  could  the  Car  Accountants'  Association,  which  repre- 

be  macfe  as  small  as  possible,  and  this  mileage  ggnted  most  of  the  railways  of  the  country,  that 

balance  has  generally  been  settled  on  the  basis  a  "junction  report*  should  be  sent  to  the  owner 

recommended  b;r  the  American  Railway  As  so-  ^f  each  car  whenever  it  was  interchanged  be- 

Ciation,    which    includes    in    its   membership    aU  (ween   foreign  railroads.     By  entering  up  these 

of  the  prominent  railways  of  North  America,  junction  reports  in  their  car  records  each  rail- 

These  mileage  rates  are  as  follows:  ^y  ^^^  ^tle  to  locate  its  cars  and  to  trace  for 

Co«:h«.  etc  -n,r«  crni,  „„  mile,  Jhem  either  by  letter  or  by  "Car  Tracers"  or 

BaK8>ee  "'■<  <"-  One  one-hiif  nnu  per  mile  *Lost  Car  Agents,"  who  were  largely  employed 
to  secure  the  return  of  cars.     For,  it  should  be 

In    cases    where   passenger    cars   are   loaned  noted  that  this  mileage  system,  which  had  been 

temporarily  it  has  been  more  usual  to  apply  the  adopted  for  the  compensation  of  car  owners,  did 

«Per  Diern*    rates   recommended  by   the  same  nothing  to  secure  the  return  of  cars  to  their 

body,  namely:  owners.     Indeed,  it  was  cheaper  to  hold  a  car 

/•„— u—  .,,  tc  n-,-  ^=.  indefinitely  than  to  return  it,  as  the  actual  move- 

CDaebes,  elc.  Is  per  day.  ^      -    '  -.,,'■  r  ,  .    _ 

Baggage  cars,  etc.  Is  per  day.  ment  of  a  car  m  the  direction  of  home  cost  75 
or  60  cents  for  every  hundred  miles   it  movei 

With  freight  cars  the  case  is  different  The  ^hi!e  it  cost  nothing  to  keep  it  standing.  An- 
American  Railway  Association  having  adopted  other  difficulty  lay  in  the  fact  that  there  was  no 
3  set  of  'Per  Diem  Rules  Governing  Settlement  effective  check  on  the  accounts  rendered  by  each 
for  the  Use  of  Freight  Cars,"  in  April,  1902,  the  railway  for  the  use  of  the  cars  of  others,  and 
railways  of  North  America,  with  few  and  unim-  there  was  some  suspicion  that  certain  mileage 
porlant  exceptions,  signed  an  agreement  that  accounts  were  cut.  The  vices  of  this  system 
they  would  abide  by  these  rules  for  the  space  were  early  recognized  by  some  of  the  railways 
of  one  year  and  thereafter  upon  three  months'  and  in  the  year  1876  the  Union  Pacific  and  the 
notice.  This  agreement  has  now  been  in  effea  Chicago.  Burlington  &  Quincy  arranged  to  cover 
nearly  two  years  with  slight  amendments  in  the  their  own  joint  interchange  by  a  per  diem  pay- 
nitei,  and  there  is  every  indication  that  the  ar-  ment  at  the  rate  of  50  cents  per  car  per  day. 
rangement  will  be  a  permanent  one.  The  claim  This  arrangement  continued  in  effect  for  a 
b  made,  with  some  show  of  justice,  that  this  couple  of  years  with  the  result  that  the  move- 
agreenKnt  of  551  railways,  representing  a  capital  ment  of  the  cars  covered  by  this  arrangement 
of  over  $13,000,000,000,  if  not  the  most  impor-  ^35  greatly  expedited.  There  was  no  general 
tant,  is  certainly  the  most  far-reaching  agree-  agreement,  however,  with  other  railways  to  put 
ment  ever  signed.  The  rules  covered  by  this  this  arrangement  intd  effect  and  it  was,  therefore, 
agreement  provide  for  a  uniform  payment  of  20  discontinued.  The  per  diem  system  was  later 
cents  a  day  for  each  car.  If  any  road  holds  a  car  called  to  the  attention  of  the  Car  Accountants* 
more-than  30  days,  the  owner  upon  due  notice.  Association  by  J.  T,  Rigney,  of  the  Baltimore  & 
can  increase  this  rate  10  a  dollar  a  day,  thus  Qhio  Railway,  who  in  1878  read  a  paper  before 
putling  into  effect  what  is  called  the  penalty  rate,  that  body  urging  its  general  adoption.  Mr.  Rig- 
There  are  rules  also  which  provide  a  certain  re-  ney's  efforts  were  followed  by  W.  P.  Shinn,  who 
lief  for  belt  lines,  rules  providing  for  the  neces-  covered  the  system  in  an  admirable  set  of  papers 
sary  accounting  features,  for  embargoes  and  for  which  did  a  great  deal  to  mold  the  opinion  of 
the  arbitrating  of  differences.  railroad  men  on  the  subject. 

Up  to  1903  the  arrangements  for  the  settle-  Although  the  condition  became  worse  year 
ment  of  freight  car  interchange  in  North  Amer-  after  year  and  the  delays  to  foreign  equipment 
ica  were  in  a  very  peculiar  condition.  When  became  very  serious,  especially  at  terminal  points 
the  first  American  railways  were  built  it  was  not  where  individuals  without  capital  were  en- 
supposed  that  they  would  interchange  their  own  couraged  by  the  mileage  system  to  undertake 
cars.  Indeed,  it  was  generally  thought  that  all  extensive  business  by  using  railway  cars  as  ware- 
cars  would  be  provided  by  the  shippers.  The  houses,  no  steps  were  tal<en  toward  the  mitiga- 
first  cars  inlcrctianged  between  railways  were  tion  of  the  mileage  system  until  1888  when  it 
generally  not  railway  cars  but  cars  belonging  to  was  brought  before  the  Trunk  Lines,  and  Albert 
"fast  freight  lines,"  some  of  which  were  owned  Fink  formulated  a  set  of  rules  covering  a  mixed 
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system,  which  provided  for  the  payment  of  one  that  time  the  rate  paid  per  mile  was  six  rntHs 

half  cent  a  mile  and  15  cents  a  day  tor  the  use  and  the  average  earnings  of  cars  on  foreign  tines 

of  cars.     This  plan  was  logical,  inasmuch  as  the  was  less  than  12  cents  a  day.    This  was  evidently 

per  diem  rate  was  intended  to  cover  the  cost  of  the   time  for  the  introduction  of  the   per  diem 

depreciation   and   interest   on   investment,   while  system. 

the  mileage  rate  was  intended  to  cover  repairs,  The  loss  to  car  owners  in  the  poor  movement 
but  it  was  much  more  expensive  in  administra-  of  their  cars  was  so  evident  that  a  group  of 
tion  than  the  mileage  rate.  Unfortunately  when  prominent  financiers  commissioned  J.  W.  Midg- 
it  was  adopted  it  was  by  two  of  the  stronger  ley  to  investigate  and  report  upon  the  question. 
lines  without  consultation  with  the  rest  of  the  This  gentleman's  prior  experience  had  been 
country.  As  a  result  only  a  minority  of  the  rail-  chiefly  with  the  traffic  and  financial  sides  of  rail- 
ways adhered  to  the  plan  and  after  it  had  been  ways,  but  in  the  investigation  which  he  made 
in  effect  for  a  month,  there  began  a  series  of  of  the  subject  he  speedily  recognized  the  advan- 
secessions  of  the  railways  which  found  it  expen-  tages  of  a  per  diem  system,  which  he  pointed 
sive  in  comparison  with  the  mileage  system,  out  in  a  series  of  forcible  reports  to  the  sub- 
Each  secession  made  the  system  more  expensive  scribers  to  his  bureau,  which  were  widely  studied 
to  the  two  trunk  lines  which  had  originated  the  by  the  executive  and  operating  officers  of  rail- 
experiment  and  at  the  end  of  a  few  months  the  ways.  These  papers  gave  in  great  detail  the 
plan  was  definitely  abandoned.  history  of  the  per  diem  movement  and  strongly 

This  experiment  of  18^  was  very  expensive  urged  the  adoption  of  a  per  diem  system,  but, 
to  some  of  the  lines  involved  and  the  experience  Mr,  Midgley  wisely  confined  his  efforts  to  the 
gained  showed  dearly  that  no  experiment  could  awakening  of  interest  in  the  matter  and  did  not 
succeed  unless  the  arrangement  was  put  into  attempt  to  formulate  a  working  plan.  It  was 
effect  throughout  substantially  all  the  United  durmg  this  revival  of  interest  in  the  subject  that 
States  and  Canada  and  was  kept  in  effect  until  the  American  Railway  Association  met  at  Saint 
sufficient  experience  had  been  gained  to  warrant  L*'"'^  ■"  October  1901.  The  matter  was  care- 
a  change  in  the  rules.  The  failure  of  the  experi-  t«"y  canvassed  m  the  association  and  the  last 
ment  also  cast  a  shadow  over  "mixed  car  service  report  of  the  Committee  on  Car  Service  was 
systems,"  and  subsequent  movements  have  usu-  taken  from  the  table  and  referred  back  with 
ally  been  in  the  direction  of  a  straight  per  diem  instructions  to  prepare  a  practical  scheme  for 
system.  During  the  experiment  of  1888  the  de-  "*^  introduction  of  the  per  diem  system.  This 
tail  of  the  rules  was  referred  to  the  Committee  action  was  taken  without  opposition,  as  the  rail- 
on  Car  Service  of  the  American  Railway  Asso-  ways  which  were  profiting  by  the  mileage 
ciation  and  this  body  has  ever  since  had  a  gen-  system  did  not  apparently  realize  the  decided 
eral  charge  of  the  matter.  It  had  early  formu-  f«l>nK  on  the  subject  and  the  far-reaching  char- 
lated  a  set  of  'Car  Service  Rules"  which  ?5"''  of  the  instructions  given  the  committee, 
included  the  practice  approved  by  the  association  i'^''  P'  "'"*  Jix  months  the  Committee  on  Car 
in  regard  to  the  interchange  of  passenger  and  ^';"'"  7^'  ,''""''!'  ^^upied  in  formulating  3 
freight  cars,  but  these  rules  although  they  cov-  ,^'  °^  '""'='  t^l/"^  P^f  f'"°  'J'^'.'''".'  ">  "•"?•' 
ered  fully  the  interchange  of  passenger  cars  and  '^^  were  a.d^d  by  a  large  majonty  of  the 
^ve  ma^y  particulars  fs  to  4  prober  handling  '^^:^\f^^iTr'i.iI^^lLi:'TJ SitZ^ 
of  freight  cars  have  always  been  silent  as  to  the  iMp^„d  ca?efally  and  the  i^mmittee  in  its 
compensation  for  the  use  of  freight  cars  inter-  deliberations  was,  therefore,  guided  by  the  views 
changed  Rules  covering  per  diem  payments  for  „(  practically  all  the  men  in  the  country  who 
use  of  freight  cars  were  reported  to  the  Amen-  h,^  experience  in  car  service  matters.  At  the 
ain  Rajlway  Associatjon  on  several  occasions  ^^^  ^-^^^  ,he  opposition  began  to  crystalline.  A 
by  the  Committee  on  ar  Sei^ice  .be  ween  1888  ^iem  plan,  such  as  had  been  heretofore  pre- 
and  1901,  but  the.rules  were  invariably  referred  rented,  was  most  objectionable,  first,  to  the  belt 
back  to  the  committee  or  tabled  Another  mixed  railways,  which  had  never  paid  any  mileage 
system,  onpnated  by  J.  M.  Daly,  was  also  tried  at  all;  second,  to  all  the  short  railways,  which 
on  seven  important  western  railways  m  1898,  ^lade  a  small  mileage  per  day  on  foreign  cars : 
but  >t  lasted  only  a  short  time.  and    third,   to   certain   private   owners   of   cars. 

In  the  year  1901,  however,  the  question  was  and   especially   of   refrigerator   and   slock   cars, 

again  taken  up.    For  over  a  year  through  a  re-  which,   for  traffic  reasons,  were  moved  on   fast 

markable   revival   of   prosperity   and   expansion  freight  trains  and  which  made  high  mileage  per 

of  industrial  enterprise,  there  had  been  a  marked  day.     Many   of  these  private   parties  were   also 

shortage  of  cars  on  all  the  railways  in  the  pro-  interested  in  railroads  and  it  was  felt  their  oppo- 

duang  sections  of  the  country,  and  these  rail-  sition  might  seriously  complicate  ilie  adoption 

ways  saw  their  own  cars  gradually  leaving  them  of  the  per  diem  system. 

only  to  be  delayed  without  recourse  upon  foreign  The  first  duty  of  the  committee,  was,  of 
hnes.  It  was  by  no  means  unusual  for  a  rail-  course,  to  construct  a  workable  system,  and  in 
way  to  see  half  of  its  freight  equipment  and  this  they  were  aided  greatly  by  the  experience 
more  on  foreign  lines,  at  a  time  when  it  could  gained  in  1888.  The  car  accounting  features  of 
not  fill  its  orders  for  cars.  It  is  an  open  ques-  the  rules  as  decided  upon,  presented,  therefore, 
tion  whether  the  so-called  "car  shortage"  was  no  marked  innovation  and  have  worked  without 
really  a  shortage  of  cars,  a  shortage  of  terminal  friction.  Prior  schemes  had  not,  however,  pro- 
facilities,  a  shortage  of  engines,  a  shortage  of  vided  for  the  settlement  of  differences  of  opinion 
machine  shops  or  a  shortage  of  mechanics,  but  in  regard  to  the  rule  or  any  continuity  of  the 
it  was  evident  to  every  car  owner  that  his  cars  arrangement  These  points  were  covered  by 
were  too  long  away  from  home,  that  he  was  not  arrangnng  for  an. arbitration  committee  and  also 
properly  paid  for  their  «se,  and  that  the  foreign  for  a  per  diem  agreement  to  be  signed  by  the 
roads  really  had  no  incentive  to  return  them.    At  railways     participating.      Having     arranged     a 
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scheme  which  would  be  workable  generally,  it  slant  litigation  under  them,  but  the  fact  that 
was  necessary  for  the  committee  to  provide  for  there  have  been  only  i6  cases  decided  by  the 
cerlain  exccplioiiai  cases.  This  it  did  by  ar-  Arbitration  Committee  shows  that  the  rules 
ranging  that  the  per  diem  should  be  regularly  are  generally  satisfactory.  To  be  sure,  a  number 
reported  at  the  end  of  every  month  and  excep-  of  the  larger  car  owners  are  still  pressing  for  a 
tions  should  be  covered  later  by  a  system  of  higher  rate  and  an  abolition  of  !lie  penally  which 
what  they  term  "reclaims,"  the  word  reclaim  will  possibly  be  arranged  in  time,  and  a  number 
being  adopted  instead  of  refund,  or  some  more  of  industrial  railways  are  endeavoring  to  enter 
usual  term,  in  order  to  separate  the  reclaim  pay-  the  scheme  because  of  the  very  liberal  reclaim 
ments  from  all  olhets.  It  was  felt  that  the  allowed  on  switched  cars.  Again,  there  is  a 
circumstances  in  diderent  parts  of  the  country  disposition  shown  on  the  part  of  some  of  the 
so  varied  that  no  central  body  could  settle  larger  systems  to  divide  themselves  for  car 
exactly  what  would  be  a  fair  reclaim  for  cars  accounting  purposes  in  order  to  avoid  the  pen- 
in  switching  service  on  belt  roads,  but  it  was  alty  rate,  but  none  of  the  difficulties  involved 
decided  that  any  reclaim  that  was  made  should  appear  to  be  radical  or  to  approach  in  magnitude 
be  an  arbitrary  amount  per  ear,  so  as  to  pre-  the  radical  difficulties  of  the  past  mileage  sys- 
serve  tlie  incentive  for  prompt  movement  It  tems.  It  is  thought,  therefore,  by  a  careful 
was  also  provided  that  the  per  diem  on  cars  revision  of  the  rules  from  time  to  time  the  per 
refused  at  interchange  points  should  be  covered  diem  system  can  be  maintained  and  its  efficiency 
by  reclaim  and  provision  was  made  for  special  improved 
reclaim  covering  special  circumstances.  g^^   ^     ,_    Transpor 

It  then  remained  for  the  committee  to  figure  Railroad  Co 

out  a  per  diem  rate  which  could  be  accepted  in  _  .,           _  '            .          ,          n.     . 

all  parts  of  the  country  and  here  they  were  .     K«>™ay,  Intercotitmctital,  or   Han-Amer- 

urged   on   one   side    to   make   the    rate   as   low  ?=*"•   \   proposed   railway    system    extending 

as  I2y,  cents  a  day  and  on  the  other,  to  make  ffom  the  United  States  through  Mexico  and 

it  as  high  as  one  cent  per  ton  capacity.    A  com-  t^^  Central  American  states  to  Panama,  and 

promise   rate  was   the   only   one   that   could   be  thence  southward  to  Brazii.     The  Interconti- 

generally    accepted,  and  the  committee   finally  "^"'?.'.  railroad  Oimmission  was  organized  in 

advised  a  20  cent  rate,  with  the  proviso  that  Washington  m  1889  to  study  the  feasibility  of 

in  case  a  car  was  delayed  on  any  one  line  longer  "Ending   a   trunk   railway   from    our   country 

than  30  days,  a  penalty  rate  of  $1    could  be  ^  Buenos  Ay  res     The  report  of  the  commission 

imposed  in  lieu  of  the  per  diem  rate.    The  op-  °"  "«  ^f.V.'^'"/'?''  "Uy^H^  ^°^  **  ^'*  .^"'"•l 

position  of  private  car  iwners  was  obviated  by  «^   published   m    iSgp.     The   proposed  all-rail 

leaving  private  cars  entirely  out  of  the  question  fO"'?  "  Buenos  Ayres  will  be  10,228  miles  long 

and  providing  that  per  diem  rules  covered  rail-  ^  the  route  which  the  surveyors  selected.     In 

way  cars  only  ^5°°  ""*  existing  lines  that  might  be  used  as  a 

With  this  scheme  worked  out  the  committee  !«"?  "il''^ '"'^''  "''"J"'  "■=«  =''^"'  *"^  ™'" 

reported  to  the  American  Railway  Association  "*.  '«^nBt^  '".vwiff  5^50  miles  to  be  constructed, 

at  Its  meeting  in  New  York  in  April  1902,  where  ^""^ ''?,^^''"'*  .,**=   Latin-Ameriean    countries 

the  rules  were  debated  in  full  and  the  liveliest  t«ve  budt  656  miles  of  track  along  the  intema- 

opposition  encountered  on  the  part  of  advocates  t>onal    route,   reducmg  the   portion   yet   to  be 

of  mileage,  of  low   rates,  and  of  high  rates,  const, ucted  to  4,800  miles.    Only  aboW  an  eighth 

The  rules,  however,  were  adopted  by  the  asso-  °}  t*«  mileage  has  been  bu. It  since  1900  but  this 

ciation  by  a  large  majority  and  it  was  agreed  to  ^^%^^  '^°"«  '"  ^'^^  "V""    '""""'u  °i  ^^  ""*' 

put   the   plan   into  effect   on   1    July   1062.   pro-  l>.">ld'i«  without  any  reference  to  the  Intercon- 

^ded  that  the  agreement  was  sl^^  ^y  a  ma-  S^f"liP^°jr=hu/'!1^"S'^  T\l^rJ^, 

jority  of  the  while  membership  of  the  associa-  i*'"'!^    *°'  t?-*   ■*T    T^          ^              f 

tion    and    provided    that    that    majority    owned  fi50,000floa     This   is   based   on   ="   average  of 

€6  per  cent  of  the  cars  owned  by  all  fte  mem-  So  cents  gold  as  the  daily  wage  labor,  with  an 

hirrof    the    a"^iation.    The    agreement   was  efficiency  of  75  [ferc^t  as  compared  with  similar 

promptly  circulated  among  the  railways  of  the  ^^^^  '"  the  Cmted  States. 

country  at  large  and  the  secretary  of  the  asso-  Railway      Labor       OrganizatiollB,       labor 

ciation  was  able  to  announce  in  a  comparatively  unions  formed  by  the  employees  of  railways  to 

short  time  that  the  agreement  had  been  signed  advance  their  interests  and  promote  their  social, 

by  the  desired  number  of  members.     There  was  moral,    and    intellectual    welfare.      The    larger 

seme  opposition  on  the  part  of  a  comparatively  and   more   typical   railwajr    labor   organizations 

small  number  of   roads  in  the   East  who  at-  are  distinguished  for  their  generally  conserva- 

tempted  to   make   an   exception  of   cars   loaded  tive    attitude,    their    large    mutual    benefit    and 

,with  cotton,   but  this  was  promptly  settled   by  insurance  funds,  and  their  oi^niiation  of  griev- 

the  withdrawal  by  the  per  diem  railways  of  all  ance    committees   for   arranging   differences   be- 

throu^h    rates    on    cotton    to    the   territory^  in  tween  their  members  and  employers,  and  avoid- 

question,   a   stroke  which   led   to  an   immediate  ing   strikes.     As  a   rule   they   maintain  pleasant 

adhesion   to   the   per   diem   plan    of   practically  relations  with  employers,  and  have  been  instru- 

all  dissenters.  mental   in  obtaining   increased   wages   and   gen- 

Thls  plan  has  now  been  in  effect  for  about  era!  improvement  in  the  condition  of  railway  la- 
two  years  and  while  there  are  still  certain  diffi-  bor.  The  five  most  prominent  organizations  are 
culties  in  its  administration  there  seems  to  be  no  the  Grand  International  Brotherhood  of  Locomo- 
prospect  of  a  departure  from  the  general  per  tive  Engineers,  the  Order  of  Railroad  Conduc- 
diem  principle.  Indeed,  there  is  a  strong  move-  tors,  the  Brotherhood  of  Locomotive  Firemen, 
ment  in  the  direction  of  applying  the  principle  the  Brotherhood  of  Railway  Trainmen,  and  the 
to  private  cars.  It  wa.<i  anticipated  when  these  Order  of  Railroad  Telegraphers.  These  five 
rules  went  into  effect  that  there  would  be  con-  have  the  same  general  form  of  organizatioiL  with 
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the  supreme  power  in  the  central  representative  Locomotive  Firemen  was  organized  in  1873,  -was 
body  called  the  Grand  Lodge  or  Grand  Division,  involved  in  the  great  strike  of  1877  and  seriously 
meeting  in  convention  every  two  years,  and  the  crippled;   for   a   time   it   adopted   the   policy    of 
«xecutive    power    vested    in    a    chief    executive  'ignoring"   strikes,   but   in   1885   returned   to     its 
(Grand    Master   or   Grand    President)    and    an  original    policy    and    methods    in    dealing    with 
executive    board-      Their    subordinate    divisions  strikes;  and  a  few  years  later  conducted  a  large 
include   locals  and   section   divisions,   the   latter  strike    on    the    Chicago,    Burlington    &    Quincry 
made  up  of  the  employees  of  one  railway  line  Railroad,     Strikers    are    paid    $25    per    month 
or   system.     Their   provisions   for   dealing   with  for  three  months  or  less.     The  official   journal 
grievances    against    employers    are    as    follows:  is  the   'Locomotive  Firemen's   Magazine.*     The 
Any   member   or   members   having   a   grievance  membership   in    1904   was   51,356   in   656   locals- 
against  an  employer  are  to  report  the  same  to  (4)     The    Brotherhood    of    Railroad    Trainmen 
their  local  organization,  which,  in  case  the  ma-  was   organized   in   September   1883,   and   admits 
jority  vote  to  sustain  the  grievance,  shall  refer  to    membership   conductors,   baggagemen,   yard- 
it   to  a   local   grievance   committee.     This   com-  masters,  and  switchmen  beside  trainmen.     They 
niittee   is   to   deal   with   the   local   management,  have  a  sick  and  death  benefit  fund,  and  a  strike 
and  should  no  satisfactory  settlement  be  made,  fund,  providing  for  a  payment  of  $35  per  month 
refer   the   grievance    to    the   General    Grievance  to  strikers  for  three  months  or  less.     In  1904  it 
Committee  of  the  section,  who  shall  confer  with  had  68,158  members   in  699  locals;   its  official 
the    general    manager    of    the    railway    system,  organ    is    the    'Railroad    Trainmen's    Jouma!.' 
Then,  if  no  adjustment  be  made,  the  matter  is  (S)    The  Order  of   Railroad   Telegraphers   was 
to  be   referred  to  the  chief  executive  of  the  organized    in    1886;    i(s    membership    includes 
union  who  shall  make  another  attempt  to  adjust  telegraphers,  line  repairers,  levermen,  and  inter- 
the  matter  with  the  employers,  and,  if  he  fail,  lockers.      lis    mutual    benefit    fund    was    estab- 
he  and  the  General  Committee  shall  have  power  lished  in  i8g8;  it  has  never  held  quite  the  same 
to  sanction  a  strike,  provided  a  strike  is  agreed  position  of  importance  as  the  other  four  brolher- 
upon   by   two  thirds   of  the   members  involved,  hoods,  as  at  the  first  it  grew  more  slowly  be- 
1h  some  cases  a  board  of  adjuslmenC  is  formed  ca»se  the   telegraphers   are   scattered,   and   it   is 
by  the  chairmen  of  three,  or  more  genera!  com-  difficult  to  get  any  number  together,  but  since 
raittees,    in    which    case   the    matter   is   to    be  ^9oo  has  grown  rapidly.     In  1903  it  numbered 
referred  to  this  board  before  going  to  the  chief  3?.«xi;    its    official    jonmal    is    the    'Railroad 
executive.     It   will   be  seen   that   this   arrango-  Telegrapher.* 

ment  makes  a  strike  difficidt  to  bring  about,  and  TIte  Union  of  All  Railway  Employees.— 
prevents  striices  for  trivial  causes,  yet  all  of  Though  these  brotherhoods  have  much  in  cam- 
these  unions  have  established  large  protectiv«  mon  in  organization  and  purpose  there  has  been 
or  strike  funds  for  the  benefit  of  members  when  rivalry  and  discord  among  them,  which  has 
on  strike.  Another  feature  of  these  organiza-  proved  decidedly  detrimental  to  their  best  in- 
tions  is  the  Legislative  Board,  organized  in  each  terests.  In  18Q5  an  alliance  between  the  live 
State  by  representatives  from  each  local  for  the  brotherhoods  was  formed,  providing  for  the 
consideration  of  questions  of  legislation  affecting  formation  of  a  Federated  Board  of  Adjustment 
their  unions ;  and  these  boards  have  power  to  ^or  the  consideration  of  grievances  and  man- 
appoint  one  or  two  members  to  remain  at  the  agement  of  strikes,  A  more  centralized  Federa- 
State  capital  for  securing  desired  legislation.  tion  was  organized  in  1898,  but  dissolved  iu 
The  Five  Larger  Brotherhoods.~-(,i)  The  19«3,  leaving  the  agreement  of  1895  in  force. 
Brotherhood  of  Locomotive  Engineers  was  or-  The  first  attempt  to  form  a  union  which  should 
ganized  in  1863.  The  locals  have  sick  and  death  unite  in  one  organization  all  classes  of  railway 
benefit  funds,  and  the  Brotherhood  has  a  fund  employees  was  the  American  Railway  Union, 
for  pensioning  widows  and  children  of  the  de-  organized  in  the  early  part  of  1893  by  Eugene 
ceased.  The  insurance  is  under  the  manage-  Victor  Debs.  This  union  lacked  the  complicated 
ment  of  an  affiliated  organization  known  as  the  organization  of  the  older  brotherhoods,  was  radi- 
Locomotive  Engineers  Mutual  Life  and  Accident  ca'  and  aggressive,  and  met  with  bitter  opposi- 
Insurance  Association.  In  ]0(@  the  brotherhood  tio"  Ifpf  the  older  unions.  It  drew  away  some 
numbered  42,000  members  in  596  locals.  The  of  their  membership  and  grew  rapidly;  before 
official  journal  is  the  'Journal  of  the  Brotbaf-  the  close  of  the  year  it  conducted  successfully 
hood  of  Locomotive  Engineers,'  published  a  strike  against  the  Great  Northern  Railroad, 
monthly.  It  ranks  among  the  most  important  In  1894  it  inaugurated  a  sympathetic  strike  in 
and  influential  labor  organizations  of  the  United  behalf  of  the  Pullman  Car  Company  employees. 
States  and  is  noted  for  its  conservatism.  (2)  was  defeated,  and  shortly  afterward  tile  organ- 
The  Order  of  Railway  Conductors  was  oiganized  ization  dissolved.  A  later  attempt  to  unite  all 
in  i86a  as  tlie  Conductors'  Brotherhood,  was  railway  employees  is  the  United  Brotherhood  o( 
threatened  with  serious  dilHculty  on  account  of  Railway  Employees,  organized  in  January  1901. 
its  prohibition  of  strikes,  and  a  rival  union  It  resembles  the  older  brotherhoods  in  its  or- 
started  which  had  a  "protective"  policy,  the  ganization  and  its  mutual  benefit  department,  but 
Order  adopted  the  same  policy,  established  its  differs  from  them  in  its  opposition  to  separate 
"protective"  fund,  and  the  two  organ ir.ati on s  trade  organization,  and  in  its  radical  policy, 
were  united  under  the  present  name.  It  has  being  affiliated  with  the  American  Labor  Union, 
a  mutual  benefit  fund,  and  the  strike  fund  which  is  avowedly  socialistic.  The  chief  strength 
provides  for  the  payment  of  $50  per  month  of  tliia  Brotherhood  is  in  the  Western  States. 
to  strikers  for  not  over  three  months.  The  Letser  Organitalians. —  Of  the  smaller  or- 
official  journal  is  the  'Railway  Conductor,'  pub-  ganizations  those  which  closely  resemble  the 
lished  monthly.  In  1904  the  membership  was  five  larger  brotherhoods  in  organization  are: 
32,000  in  454  locals.     (3)  The  Brotherhood  of  (i)    The   International  Brotherhood  of  Main' 
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teoance-of-Way  Employees,  organized  in  1SB7 
as  the  Brotherhood  of  Railway  Traclmieii;  its 
membership  includes  those  employed  in  track, 
bridge,  and  building,  water  supply  and  fuel  dc' 
partments.  and  signal  and  interlocking  service; 
it  has  a  mutual  benetit  department,  and  the  same 
provisions  for  preventing  strikes  and  dealing 
with  grievances  as  the  other  brotherhoods ;  the 
official  journal  is  the  'Advance  Advocate' ;  the 
membership  in  1903  was  over  10,00a  (2)  The 
Switchmen's  Union  of  North  America,  organ- 
ized in  1894,  admits  to  membership  those  en- 
gaged in  making  up  and  disposing  of  trains.  It 
has  a  beneficiary  department,  membership  in 
which  is  compulsory  for  those  physically  sound. 
The  organization  is  the  same  as  in  the  other 
brotherhoods.  The  membership  in  1904  wag 
23,000;  this  is  less  than  it  would  otherwise  be 
because  of  the  fact  that  the  Brotherhood  of  Rail- 
road Trainmen,  an  older  and  more  powerful 
organization,  also  admits  switchmen.  The  offi- 
cial organ  is  the  'Journal  of  the  Switchmen's 
Union.'  (3)  The  Brotherhood  of  Railway  Car- 
men, organized  in  igoo  by  a  consolida- 
tion of  the  Brotherhood  Car  Repairers  of. 
North  America  and  the  Carmen  s  Mutual 
Aid  Association.  Its  membership  consists  of 
those  wrio  are  employed  in  oiling,  repair- 
ing, inspecting,  and  cleaning  cars ;  it  is  a  com- 
paratively unimportant  organization.  (4)  The 
National  Railways  Clerks'  Association,  organized 
in  igoi,  had  in  (903  a  membership  of  4,000  in  3^ 
locals;  it  publishes  the  'Official  Journal  of  the 
N,  R-  C,  A.'  (5)  The  International  Association 
of  Car  Workers,  organized  in  1901,  includes 
in  its  membership  those  employed  in  the  con- 
struction and  mamtenance  of  all  cars;  it  has  no 
beneRt  department,  but  the  arrangement  for 
dealing  with  grievances  and  strikes  by  local  and 
general  grievance  committees;  its  declaration  of 
principles  is  conservative,  including  opposition 
to  prison  contract  labor,  and  a  declaration  in 
favor  of  reduction  of  hours  of  work,  and  com- 
pulsory education.  Its  official  journal  is  the 
'Car  Worker'  ;.  its  membership  in  1903  was 
30,000.  Of  these  oreanizations  the  Brotherhood 
of  Maintenance -of -Way  Employees  and  the  In- 
ternational Association  of  Car  Workers  are 
affiliated  with  the  American  Federation  of 
Labor  (in  1904). 

There  is  also  affiliated  with  the  Federa- 
tion another  railway  clerks'  organization  known 
as  the  International  Association  of  Railway 
Oerks,  organized  in  April  1903.  Its  organization 
differs  from  that  of  the  railway  brotherhoods;  it 
has  annual  instead  of  biennial  conventions,  no 
benefit  department,  and  no  system  of  grievance 
committees ;  a  strike,  however,  must  be  approved 
by  the  district  council  or  international  executive 
board. 

Railway  Locomotive  Repairs.  The  average 
life  of  a  locomotive  between  the  limes  of  re- 
ceiving general  repairs  to  flues  and  machinery 
depends  chiefly  on  the  condition  of  the  track 
over  which  the  engine  works,  the  number  of 
tons  of  freight  which  the  engine  is  required  to 
haul,  and  the  kind  of  water  used  in  the  boiler. 
If  the  road  pass  through  mountainous  rexions 
and  the  track  has  many  curves,  the  wear  on  the 
tires  and  machinery  is  exceedinKty  rapid  and 
the  life  of  the  engine  will  be  but  a  few  months ; 
or  if  the  road  pass  through  hard  water  districts 
where  the  water  contains  much  solid  matter. 


such  as  lime  and  other  ingredients,  the  incrusta- 
tion of  these  substances  on  the  flues  will  soon 
render  the  cnRine  unfit  for  further  service  on 
account  of  leaky  flues  and  failures  for  steam. 
The  length  of  time  an  engine  may  be  kept  in 
service  will  also  depend  on  the  roundhouse  in- 
spection and  care  iriven  at  the  terminals  of  the 
divisions.  Observance  and  attention  to  little 
thinifs  will  often  save  a  failure,  maybe  a  wreck, 
on  the  road.  The  tiirhtening  of  nuts  and  the 
application  of  colters  may  save  the  bolt,  which, 
if  allowed  to  drop  out,  would  result  in  serious 
damage  to  the  engine.  In  had  water  districts 
the  boiler  should  be  washed  frequently  and 
thoroiiRhly  so  as  to  remove  all  accumulations 
of  sediment.  Careful  attention  to  this  work  will 
add  much  to  the  life  of  the  flues  and  the  steam- 
ing qualities  of  the  engine. 

The  following  card,  if  properly  used,  will  be 
found  very  effective  in  securiuK  a  thorough  in- 
spection at  the  end  of  each  trip.  The  engine 
inspector  should  place  a  check  mark  on  the 
square  opposite  the  number  of  each  item  as  he 
inspects  that  part  and  when  the  inspection  has 
been  completed  any  defects  found  should 
be  noted  on  the  back  of  the  card.    A  work  report 
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should  also  be  made  out  covering  the  defects 
found  and  turned  over  to  the  proper  person  to 
make  the  repairs.  Before  the  enRine  leaves  the 
terminal  the  inspector  should  again  look  the 
engine  over  to  see  that  ail  repairs  have  been 
made.  The  work  report  and  card  can  then  be 
turned  over  to  the  proper  authority  as  a  matter 
of  permanent  record. 

Light  repairs,  such  as  examining  pistons,  re- 
newing cylinder  packing  rings,  closmg  rod 
brasses,  replacing  bolts,  and  similar  work,  arc 
usually  dasGcd  under  what  is  termed  running  01 
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roundhousi  repairs  and  are  accompluhed  at  the 
end  of  th«  trip  before  the  engine  is  turned  for 

When  the  enRine  has  become  eo  badiy  worn 
that  a  ((enera)  over-hauling  and  renewal  of  parts 
are  necessary  it  is  then  sent  to  the  hack  shop  for 
either  Reneral  or  certain  specified  repairs. 

On  roads  havint;  a  lafKC  number  of  engines 
of  different  types,  and  a  number  of  small  shops, 
Renerai  or  even  light  repairs  cannot  be  ac- 
coniplislied  to  the  best  advantaKe  unless  tiie 
engines  are  regularly  assigned  to  certain  divi- 
sions. Where  locomotives  are  rcRularly  as- 
signed to  certain  parts  of  the  road,  the  master 
mechanic  in  charfie  of  repairs  can  so  arrauKe 
his  stock  of  material  as  to  immediately  meet 
the  requirements  of  the  engines  on  his  division 
and  seneral  repairs  can  be  made  in  the  shortest 
possible  time.  But  where  the  shop  manager  has 
no  means  of  kitowiuR  what  classes  of  enjiines 
will  be  sent  to  his  shop  for  repairs  until  he  has 
actually  received  the  entfine,  it  is  impossible  to 
carry  in  stock  the  necessary  parts  to  make  quick 

A  report  may  be  made  by  the  maatef 
mechanic  to  the  shop  superintendent  prior  to 
the  lime  of  forwarding  the  engine,  setting  forth 
in  detail  what  repairs  will  be  necessary,  but  it 
will  usually  be  found  that  somethlnR  has  been 
omitted  and  more  or  less  delay  will  result.  Any 
delay  of  lliis  Jdnd  will  «ntail  si.Iqss.  to.  the  com- 
'pany  dependent  on  the  volume  of  business  and 
variously  estimated  at  from  lo  to  25  dollars  for 
each  24  hours  the  engine  is  out  of  service. 
Locomotive  repairs  are  usually  divided  into  five 
classes,  as  follows: 

C1»B  1  rep«lTB— |a.soo.(»*nd  otw. 

ClMs  1  repilrs  —  i,sdci.do  10(1,500,00 

CiMl  4  repmin—      10040  to     '500.00 
CiaDj  rcpalri—       ia.oali>      ioo.oi> 

The  Erecting  Shop.— Work  in  this  depart- 
ment should  be  classilied  and  a  certain  part  of 
the  repairs  on  all  engines  in  shop  assigned  to 
individual  gang,  foremen.  It  was  formerly  the 
custom  to  sssiirn  each  Rang  foreman  to  a  certain 
numbei"  of  pits  in  which  case  a!)  necessary  erect- 
ing shop  repairs  to  an  engine  was  completed  by 
a  few  men.  This  practice  is  still  followed  in 
some  shops  to  the  detriment  of  economic  opera- 
tion. When  workmen  are  regularly  assigned 
to  certain  clases  of  repairs  they  become  special- 
ists and  are  able  to  accomplish  the  work  quicker 
and  easier  than  it  is  possible  Without  classifica- 
tions. This  distribution  of  the  erectinR  work 
should  be  arranged  abovit  as  follows; 

Gang  No.  I,  Stripping  work,  such  as  rods, 
motion  work,  iniides,  pistons,  steam  chests, 
brake  rigging,  injectors,  pipes,  pilots,  cabs, 
frames,  cylinders,  trucks,  etc. 

Gang  No.  2.  Replacing  frames  and  cylinders, 
chipping  and  filing  frame  jaws,  filtine  pedestal 
shoes  and  wedftes,  removing  wheels  and  wheeling 
euRines.  overhauling  and  applying  spring  and 
brake  rigging,  trucks,  etc. 

-  Gang  No.  3.  Replacing  all  boiler  mounting, 
overhauling  pops  and  whistles,  removing,  over- 
hauling, and  replacing  steam  and  dry  pipes, 
laying  ottt  all  new  boilers  for  location  of  RauRC 
cocks,  drilling,  lapping,  and  applying  all  studs 
in  boiler,  applying  injectors,  lubricators,  etc. 

Gang  No.  4.  Putting  up  all  motion  work, 
such  as  links  and  hangers,  eccentrics,  eccentric 
straps  and  rods,  rocker  boxes,  reach  rods,  re- 


etc 

Gai^c  No.  5.  OverhauimR  au-  pumRS,  in- 
jectors, lubricators,  gauge  cocks,  and  gauges, 
and  all  air  brake  attachments,  and  testing  brake* 
when  applied. 

The  Fitting  Deparlment. —  This  work  should 
be  under  the  supervision  of  the  machine  shop 
foreman,  and  should  include  refitting  all  rods, 
links,  rocker  boxes,  reverse  levers,  pistons, 
crossheads,  valves,  and  similar  work.  This  is 
necessary  on  account  of  the  large  number  of 
machine  operations  on  this  class  of  work.  If 
the  vises  and  machinery  necessary  to  carry  od 
this  work  are  located  in  close  range,  it  will 
enable  the  mechanics  to  work  together  to  better 
advantage,  and  require  less  supervision  to  pro- 
duce necessary  results.  It  will  also  avoid 
trucking  the  parts  from  vise  to  machine  and 
back  again,  and  from  one  machine  to  another 
in  different  parts  of  the  shop. 

Inspection. —  When  an  engine  is  sent  to  the 
back  shop  for  general  repairs  it  should  be  care- 
fully inspected  by  a  competent  man  and  a  con- 
dition report  made  to  the  shop  superintendent. 
The  principal  features  of  this  report  should 
then  be  made  out  in  duplicate  and"  a  copy 
furnished  to  each  foreman  and  Rang  foreman 
in  the  shop  so  that  all  will  be  well  posted  as 
to  the  work  required. 

The  Shop  Foremen's  Meeting. —  On  Friday 
afternoon  of  each  week  a  schedule  should  be 
made  out  showing  the  number  of  engines  to  be 
completed  the  following  week,  and  the  foremen 
and  gang  foremen  sliould  be  called  together  in 
a  short  meeting.  The  shop  superintendent  may 
require  statements  of  the  condition  of  the  vari- 
ous departments  and  each  locomotive  on  the 
schedule  for  tlie  followinj;  week  should  be  dis- 
cussed in  detail  and  any  expected  delays  brought 
to  light  and  accounted  for.  A  half  hour  spent 
each  week  in  discussing  the  general  progress  of 
the  work  in  the  different  departments  in  a 
meeting  of  this  kind  will,  in  a  short  time,  pro- 
duce very  gratifying  results.  Shop  improve- 
ments, the  location  of  tools  to  reduce  cost  of 
handling  material,  air  Jacks,  changes  in  patterns 
to  reduce  the  amount  of  machine  work,  or  to 
increase  the  strength  or  wearing  of  parts,  and 
many  other  details  of  the  work  can  be  talked 
over  in  these  shop  meetings  and  if  suggestions 
are  carefully  carried  out.  it  will  soon  result  in 
a  largely  increased  output  of  the  plant 

When  an  engine  has  been  carefully  inspected 
and  the  foreman  of  the  stripping  gang  has  re- 
ceived a  copy  of  the  inspection  referred  to 
above,  it  is  set  in  the  shop  over  the  drop  pit  and 
is  ready  to  be  stripped  down. 

Some  shops  are  equipped  with  a  drop  table. 
The  engine  is  run  onto  this  table,  blocked  at 
each  end  and  all  wheels  dropped  at  same  time. 
In  other  shops  a  drop  pit  is  constructed  with  a 
hydraulic  hoist  in  the  centre  capable  of  dropping 
one  pair  of  wheels  at  a  time.  In  still  other 
shops  no  drop  pit  is  supplied  and  it  is  necessary 
to  jack  the  engine  high  enough  to  run  the  wheels 
out.  In  shops  of  this  kind,  when  the  supply  of 
air  is  sufficient,  pneumatic  telescope  jacks  should 
be  supplied  for  removing  wheels.  The  jacks 
can  be  mounted  on  a  small  pair  of  truck  wheels 
and  by  placing  two  of  them  alternately  tindet 
each  end  of  the  engine  the  wheels  can  be  re- 
moved in  one-half  to  three-quarters  of  an  honr. 
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In  shops  equipped  with  sufBeient  crane  facil- 
ities, the  motion  work  may  be  cut  loose  and  the 
enFfine  lifted  to  a  permanent  position  before 
further  stripping  is  done.  No  matter  what 
method  may  be  used  to  remove  the  wheels,  the 
rods  and  attachments  should  be  removed  before 
the  engine  is  put  in  the  shop,  loaded  on  a  dummy 
csr,  cleaned,  and  delivered  as  a  whole  to  the 
vise  men  to  be  refitted.  If  this  can  be  done 
conveniently  it  will  avoid  much  delay  and  con- 
fusion as  other  parts  are  beiuR  stripped.  When 
the  remaininK  parts  of  the  enftine  have  been 
stripped,  they  should  at  once  be  properly  Sten- 
cilled, cleaned,  ami  delivered  to  the  different 
departments  for  repairs.  The  card  shown  in 
the  following  illustration  will  be  found  very 
tonvtiiient  in  handling  the  work  between  dif- 
ferent departments  of  the  shop. 

A.  B.  C.  Railroad  Company 

Wonii  Rbhw* 

Bnglo*  No. Imbop ifo Toboont 


_(hafi.    Hake  fulowfog  rcpkln. 


Sua  <*  Paut 

Above  p"!*  delivertd  l< 


_d>yt  bofore  encine  ii  mu-ked  tat  ■errkc 

This  card  may  be  used  in  any  one  of  the  fol- 
lowing ways : 

1.  The  Reneral  foreman  may  require  each 
Rai.tt  forunan  or  general  work  inspector  to  care- 
fully inspect  all  parts  after  engine  is  stripped 
and  furnish  to  the  clerical  force  in  his  office  all 
necessary  information  concerning  the  require- 
ments of  the  engine.  The  cards  can  then  be 
properly  filled  out  and  sent  to  the  respective 
departments  in  which  the  repairs  arc  to  be  made. 

2.  The  engine  being  inspected  and  stripped  in 
the  erecting  shop,  the  foreman  of  this  depart- 
ment may  require  the  gang  foreman  in  charge 
of  each  class  of  repairs  to  carefully  inspect  hi° 
part  of  the  work  as  soon  as  it  has  been  removed, 
and  report  to  his  office  the  work  necessary  to 
be  done,  and  the  clerk  can  then  make  out  the 
card  and  forward  to  the  respective  heads  of  de- 
partment.';. 

3.  The  gang  foreman  in  charge  of  the  dif- 
ferent classes  of  work  may  be  authorized  to 
make  out  cards  covering  the  work  necessary  on 
their  part  of  the  engine  and  forward  to  the 
heads  of  other  departments  at  the  time  worn 
or  broken  parts  are  delivered  for  repairs  or 
renewal.  When  the  parts  have  been  fitted  and 
are  ready  to  aM>V  to  engine,  the  cards  may  be 


returned  to  the  gang  foreman  who  first  made 
them  out  This  will,  without  further  notice, 
place  him  in  a  position  to  put  up  the  work  in 
the  shortest  time  possible. 

These  cards  may  also  be  used  by  the  machine 
shop  foreman  for  work  required  in  the  blade- 
smith  shop  or  by  any  department  requiring  work 
from  some  other  department. 

Another  small  card  which  will  be  found  very 
convenient  for  use  among  different  departments 
is  shown  below.  This  card  can  be  used  i» 
ordering  bolts,  and  all. miscellaneous  work  which 
will  necessarily  be  omitted  from  the  general 
order  for  repairs,  referred  to  above. 
A.  B.  C.  Raiuioad  Company 

Fduuan'i  Cm/a  Jbdu 
PlHue  furnlth  md  charfV 


Shoes  and  Wtdgei. —  This  is  one  of  the  most 
important  jobs  on  an  engine,  and  must  receive 
the  most  careful  attention  as  it  will  prevent 
cutting  tires,  breaking  crank  pins,  and  avoid 
much  trouble  with  hot  driving  boxes  and  cut 
journals. 

In  filing  the  frame  jaws  much  care  should 
be  exercised  to  see  that  they  are  made  perfectly 
true  up  and  down  and  kept  square  with  the  out- 
side of  the  frame.  A  scraper  should  be  used  to 
insure  a  good  bearing  and  shoes  and  wedges 
should  then  be  carefully  fitted  to  the  jaws. 

In  fitting  the  pedestal  braces  the  workman 
should  be  careful  to  see  that  there  is  no  un- 
natural strain  on  the  jaws  of  the  frame,  and  if 
the  braces  are  new  they  must  be  clamped  firmly 
afjainst  the  frame  in  the  position  which  thev 
will  occupy  when  work  is  finished,  and  scribed 
for  slotting.  Old  braces  should  be  tried 
in  position  on  the  frame  and  if  loose  sent  to 
the  blacksmith  shop  to  be  closed  and  then  re- 
fitted to  frame.  Thimble  braces,  or  braces  which 
fit  between  the  jaws  of  the  frame,  may  be  lined 
on  end  if  loose  and  refitted  to  jaws. 

Cylinders.— In  fitting  new  cylinders  to  shell 
of  smoke  box,  the  cylinders  should  be  placed  in 
proper  working  position  and  the  arch  allowed 
to  rest  on  the  saddle.  Level  the  boiler  with  the 
cylinders.  Line  both  cylinders  and  divide  fire- 
box central  with  lines.  Drop  plumb  line  overtop 
of  boiler  and  keep  firebox  plumb  with  both  lines. 

If  the  saddle  will  finish  so  as  to  hold  the 
boiler  the  proper  height,  it  may  be  laid  off  in 
this  position  and  circle  chipped  to  fit  smoke 
box.  If  the  circle  of  the  saddle  is  too  large  for 
the  boiler  and  will  not  true  up,  a  piece  of  sheet 
iron  or  boiler  plate  can  be  used  and  the  thidc- 
ness  of  the  same  figured  in  laying  off. 

Faring  Old  Cylinders.—  In  placing  the  boring 
bar  in  old  cylinders,  be  careful  to  set  it  with  the 
counterbore  of  the  cylinder  at  each  end,  or  if 
back  head  is  in  place,  a  taper  gland  may  be  used 
in  the  stuffing  box.  If  cylinder  is  badly  worn,  two 
roughing  cuts  will  be  required,  and  if  the  bar 
has  the  necessary  power,  the  speed  should  be 
30  to  40  feet  per  minute  with  a  feed  of  at  least 
}4  inch.     The  finish  cut  can  be  taken  with  a 
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wide  nose  tool  at  same  speed  but  with  a  feed 
varyioK  from  }^  to  I  inch  per  revolution  of  bar. 
If  required,  each  end  of  cylinder  should  be 
re-counterbored  with  offset  tool.  Sometimes  the 
tool  will  chatter,  and  this  may  be  larRcly  relieved 
by  haiijjinK  a  heavy  wcifcht  on  the  back  end  of 
the  bar. 

Cylinders  are  counterbored  to  prevent  paiton 
from  wearing  a  shoulder  at  each  end,  and  this 
counterbore  should  extend  back  far  enough  so 
that  the  outside  packing  ring  will  just  pass  over 
the  inner  edge. 

Rodi. —  The  length  of  main  rods  can  be  ob- 
tained by  placing  crosshead  in  exact  centre  of 
guides  and  using  a  square  from  centre  of  main 
driving  box.  One  end  of  a  stick  can  be  placed 
against  the  crosshead  pin  and  a  line  scribed 
on  back  end  of  stick  to  coincide  with  centre  of 
main  box.  Then  all  one-half  the  diameter  of 
the  crosshead  pin  and  the  result  will  be  the 
proper  leninh  of  the  rod.  In  adjusting  main 
rods  to  proper  length,  the  position  of  the  key 
with  reference  to  the  pin  should  be  noted.  When 
the  key  is  in  front  of  the  pin,  the  rod  is  length- 
ened as  the  brass  wears,  and  when  behind  the 
pin  the  rod  is  made  shorter  as  the  pin  is  driven 
down.  The  clearance,  therefore,  should  he 
divided  accordingly. 

The  length  of  parallel  rods  may  be  obtained 
by  measuring  from  wheel  centres  when  the 
wheels  are  under  Ihe  engine.  When  the  wheels 
are  not  under  the  engine,  the  distance  between 
the  centre  of  frame  jaws  can  be  measured.  In 
either  case,  if  the  engine  is  cold,  1-32  inch 
should  be  allowed  in  length  of  back  rod  for 
expansion  on  all  engines  where  the  fire  box  sets 
down  between  the  two  back  pair  of  wheels. 

In  hanging  the  rods,  fill  the  wheel  centres 
with  lead,  mark  the  exact  centre  of  each  wheel, 
and  use  tram.  If  the  wheels  are  out  of  tram, 
then  try  the  main  wheel  centres  with  centre  in 
rocker  arms,  which  are  supposed  to  be  right  in 
all  cases,  and  set  shoes  and  wedges  where  needed 
so  as  to  bring  wheels  to  tram  and  also  to  keep 
them  square  with  rocker  boxes.  When  the 
main  wheels  are  arranged  in  proper  position, 
the  others  can  be  changed  accordingly.  Shoes 
and  wedges  should  be  set  moderately  tight 
before  tramming  main  centres. 

When  pins  all  tram,  pinch  one  side  of  engine 
on  dead  centre  and  put  up  rods  on  that  side. 
Then  pinch  the  other  side  the  same  way  and 
hang  rods.  The  rods  should  be  closely  lined  be- 
tween the  pins. 

In  fitting  the  brasses  to  the  top  straps,  file 
out  top  and  bottom  to  give  a  good  side  bearing. 
Key  the  brasses  up  and  try  on  pin,  taking  out  all 
lost  motion  to  prevent  pounding.  Rod  brasses 
should  always  have  a  good  bearing  on  the  pin 
and  should  have  a  Russia  iron  liner  between  the 
halves  before  boring.  They  should  be  tightly 
keyed  up  and  bored  1-32  inch  larger  than  the 
pin.  After  they  are  bored,  the  liner  should  he 
removing  before  appl]dng  to  pin. 

Ciiid«.— In  lining  four  bar  guides  it  is  best 
la  first  put  a  centre  in  the  crosshead  and  set 
guide  gauge  to  it  from  bottom  of  head.  The 
bottom  guides  should  then  be  put  up  and 
cylinders  lined.  Always  use  a  small  line  and  be 
exact  in  measurements. 

The  guides  must  be  kept  perfectly  true  and 
level  with  frames  across  face.  The  crosshead 
should  be  calipered  to  get  width  between  guides 


and  about  1-33  inch  allowed  lor  lateral  motion 
or  side  play. 

The  guides  must  be  divided  central  and  kept 
perfectly  parallel  with  line.  A  straight  edge 
can  be  tried  on  the  face  of  the  guides  and  if 
they  are  out  in  the  centre  they  may  be  sprung 
into  place  with  liners. 

When  the  bottom  guides  are  properly  set, 
the  crosshead  should  be  put  in  place  and  tried 
in  all  positions  to  see  that  it  is  true  at  all  points. 
The  lop  guide  can  now  be  put  into  place  and 
lined  down  so  as  to  allow  the  crosshead  to 
work  freely. 

In  lining  two  bar  guides,  run  a  small  line 
through  the  cylinder.  Measure  the  distance 
from  bottom  face  of  crosshead  gib  to  centre 
The  bottom  guide  should  be  set  this  distance 
from  line.  The  crosshead  can  be  calipered  and 
top  guides  set  the  required  distance  from  bottom 
guide. 

A  gauge  must  be  used  on  both  sides  and 
guides  kept  central  with  line  and  square  with 
top  of  frame.  The  crosshead  should  be  put  in 
place  and  as  many  liners  as  possible  used  under 
top  guide,  so  that  they  can  be  closed  as  the  cross- 

Valves  and  Steam  Chests.—  In  truing  up  old 
valve  seats,  it  is  best  to  use  a  valve  seat-facing 
machine  where  one  is  obtainable.  If  a  machine 
is  not  in  use  it  is  necessary  to  chip  with  chisel 
and  hammer  if  the  seat  is  bad,  then  use  a  bastard 
file  to  produce  a  fine  bearing  with  the  face  plata 
or  calve.  A  smooth  file  or  scraper  can  then  be 
used  to  brji^f  the  surface  down  to  a  good 
bearing.  The  valve  seat  must  be  kept  the  same 
height  at  all  points. 

To  line  down  the  pressure  or  valve  balance 
plate,  get  the  exact  height  from  the  seat  for  the 
gasket  to  the  top  of  the  valve,  and  the  thickness 
of  the  chest  outside  of  the  gaskets.  Then  allow 
for  the  thickness  of  the  gaskets  and  about  1-33 
inch  to  draw  down  and  the  plate  to  these  meas- 
urements. 

In  putting  up  steam  chests  and  covers  in 
erecting  shop,  care  should  be  taken  to  see  that 
the  gaskets  are  well  fitted  to  the  grooves  in  the 
cylinder.  The  nuts  on  the  cover  must  be  drawn 
down  very  tightly  to  prevent  the  steam  chest 
leaking  around  the  joints. 

Steam  and  Dry  Pifes.—  This  is  one  of  the 
most  important  parts  of  the  engine  and  requires 
some  skill  in  making  proper  joints  between  the 
pipes  so  that  all  leaks  will  be  avoided.  The 
joints  must  be  perfect  in  every  respect  with  as 
wide  face  for  the  fiat  bearings  as  possible.  If 
this  work  is  not  carefully  done,  when  the  engine 
has  made  one  or  two  trips  in  heavy  service,  more 
or  less  of  it  will  have  to  be  gone  over  again. 

In  grinding  joints.  No.  i  emery  may  be  used 
for  all  brass  to  brass  joints,  and  No.  3  emery 
for  all  iron  to  iron  joints.  The  joints  should  be 
ground  until  there  is  about  %   inch  bearing  in 
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If  joi 
lachine   or  _ 

similar  to  a  carpenter's  brace  may  then  be  used 
in  grinding. 

Use  block  and  tackle  where  necessary  in 
applying  pipes.  When  dry  pipe  is  put  in  place, 
sec  that  a  perfect  joint  is  made  between  ring  on 
pipe  and  flue  sheet.  Fasten  pipe  securely  to 
dry  pipe  with  key  bolts  and  strap,  or  flange  with 
bolts  and  nuts.  Be  sure  to  keep  top  level. 
Fasten  (o  dome  and  put  in  throttle  box  and 
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throttle.  Connect  up  throttle  riKKinK  carefully 
snd  securely  so  that  no  trouble  can  occur  in 
die  future. 

Blackimith  Shop.— In  this  department  it  is 
usually  necessary  to  do  more  or  less  car  work, 
track  and  bridge  work  in  connection  with  the 
refTukr  locomotive  repairs.  To  do  this  success- 
fully, the  foreman  should  carefully  classify  the 
work,  trivinff  to  the  furnaces  such  parts  as  can 
be  most  successfully  done  in  this  way,  and  dis- 
tnbutinK  among  the  forges  the  remainder  of  the 
work  in  such  a  way  as  to  Rive  to  each  (ire  a 
rCRular  class  of  repairs. 

The  bolt  heading  machinery,  shears,  and 
furnaces  necessary  to  heat  all  bolts  should  be 
located  in  close  proximity  so  (hat  when  iron  is 
delivered  to  the  shears  it  can  be  cut  off,  the 
bolls  passed  to  the  furnaces,  headed  and  deliv- 
ered to  storaRc  bins  with  the  least  possible 
handlinR.  Such  an  arrangement  as  (his  in  any 
larfte  shop  where  thousands  of  bolts  are  made 
each  month  will  save  much  time  and  money. 

Particular  attention  must  be  tdven  to  the 
furnace,  which  should  be  oil  and  not  coal,  to  see 
that  it  is  capable  of  heatinit  the  iron  as  fast  as 


3.  FlenipnK  flue  sheets  and  door  sheets, 
rolling  side  and  crown  sheets  and  boltinc  lire- 
boxes  together  ready  to  rivet. 

3.  Riveting,  chipping  and  caulking  (irebox, 
putting  in  place,  setting  mud  ring  and  riveting 
complete. 

4.  Putting  on  crown  bars,  driving  stay  bolts, 
renewing  side  sheets,  front  and  back  flue  sheets, 
flanging  and  putting  on  back  door  sheet  and 
throat  sheet,  cutting  out,  rolling,  and  applying  - 
smoke  box. 

5.  Cutting  out  all  rivets,  breaking  out  stay- 
bolts,  and  removing  mud  rings,  fireboxes,  and 
other  parts. 

6.  Tapping  stay  bolt  holes,  screwing  in  stay 
bolts,  setting  to  place,  and  cutting  ready  to  drive. 

7.  Cutting  out  flues,  removing  from  boiler 
and  putting  in  rattler. 

8.  Setting  flues  in  boiler  complete, 
g.  Flue  plant. 

Drive  rivets  with  pneumatic  hammer  wher- 
ever possible.  Break  out  stay  bolts  with  pneu- 
matic ram.  Chip  and  caulk  by  air  and  not  by 
hand.    Use  air  motor  to  tap  slay  bolt  holes  and 
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into  shop,  cut  to  len^h,  and  put  int 

,  i"  hole  puncbcd  tbrouch  10  wllhii 
ml  on  oppothc  ifate  ot  platt,  *ad  pUu 
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1.  Bar  Iron  delivered  to  ibean. 
i.  Plates  cut  10  length,  heat  in  coal 

S.  De^ilire*  ' 
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1.  Doweti  uput  to  ■''and  cui  off. 
1.  Dowela  dallTCml  to  bUcluinltb. 
9.  He«t  In  open  fire,  put  la  plate  1 


lad  rivet  oa  anvil  whli 
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bTDUghtln,  lever*  col  off  and  put  in  oil  rumace.     i.  Bar  iron 
... ....  _j-.  fc ,  „  leagu^  ,^  loji  on     a.  Cut  of. 


K  Hm.  draw  out  under 


(he  machine  will  head  the  bolts.  Oil  furnaces 
and  bulldozers  or  air  bending  machines  should 
be  provided  for  car  work,  such  as  arch  bars, 
brake  hangers,  brake  rods,  etc.  For  making 
brake  staffs,  eccentric  jaw  pins,  and  all  similar 
work  which  can  be  handled  in  dies,  a  Bradley 
cushion  hammer  or  one  of  similar  make  should 
be  used.  These  hammers  are  not  expensive  in 
first  cost,  but  their  use  will  have  a  very  gratify- 
ing effect  in  reducing  the  cost  of  repairs. 

The  above  illustration  gives  some  idea  of 
what  may  be  accomplished  by  a  systematic 
classification  of  blacksmith  work. 

Boiler  JAo^.— Greater  gains  can  be  made  in 
this  department  than  in  any  other,  perh^s,  by 
a  systematic  classification  of  the  work.  If  no 
particular  attention  is  given  to  assigning  certain 
men  to  certain  classes  of  work,  it  will  soon  be 
found  (hat  the  output  of  the  plant  is  being 
limited  on  account  of  slow  returns  from  the 
boiler  shop.  The  repairs  in  this  department,  no 
matter  whether  the  shop  be  large  or  small,  may 
be  organized  and  men  regularly  assigned  (o 
certain  operations  in  the  fallowing  manner: 

t.  Ash  pans,  new  *nd  repairs,  includes  putting 
upon  engine. 


7.  Load  oulruckiand  deliver  to  drill 

screw  in  stay  bolts.  Use  a  email  i 
gang  drill  to  drill  detective  holes  in  stay  bolts. 
Don't  heat  [hem  and  punch.  It  destroys  the 
even  quality  of  the  iron.  Cut  out,  expand,  and 
roll  flues  by  air.  Cut  off  safe  ends  with  bevel 
rotary  cuKer.  This  cuts  and  scarfs  the  piece  all 
in  one  operation.  -^^r   g   Cojad. 

Sliop  Specialist,  Erie  Railroad  Co. 

Railway  Mileage  and  Cost  of  ConMruc- 
tlon.  The  following  table,  which  has  been  com- 
piled both  from  the  special  report  of  the  Bureau 
of  Statistics  of  (he  United  States  Department 
of  Labor  and  from  other  authorilies,  attempts 
to  present  a  picture  of  the  condition  of  railroad 
transportation  shortly  after  the  beginning  of 
the  20lh  century.  While  it  has  been  possible  to 
obtain  a  reasonably  accurate  estimate  of  the 
number  of  miles  of  railway  in  each  country,  the 
lack  of  census  figures  in  several  cases  has  pre- 
vemed  the  completion  of  the  column  relating  to 
papulation,  while  the  absence  of  any  authentic 
info/mation  concerning  the  financial  standing  of 
the  roads  has  necessitated  the  omiision  of  the 
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Railway  Pasaenger  Stationa  of  the  World. 

While  there  are  resemblances  between  the  facil- 
ities provided  for  railway  passei^er  traffic  in 
large  cities  and  at  important  railway  cen- 
tres in  various  parts  of  the  world,  there  are 
also  distinct  differences,  due  to  the  varying 
conditions  and  to  the  diverse  Rcnerat  methods 
in  vogue  in  the  United  States  and  foreign  coun- 
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Generally  speaking,  lar^e  passenger  stations 
may  be  classified  into  the  following  types : 

First.—  Terminal  stations  at  or  near  Ike  level 
of  the  adjacent  streets,  such  as  the  existing 
Grand  Central  Station,  New  York;  the  Uniori 
Sution,  Saint  Louis  i  the  Nortli  and  South 
Union  Stations,  Boston,  Mass.;  the  Liverpool 
Street,  Euston;  Great  Central.  Victoria,  etc 
London,  and  Frankfort,  Germany. 

Second. —  Terminal  stations  elevated  above 
or  partly  above  ike  streets,  sueii  as  the  Jersey 
City  Station  of  the  Pennsylvania  Railroad,  Jer- 
sey City,  N.  J.;  Broad  Street  Station,  Phila- 
delphia; Waterloo  and  Saint  Pancras,  London; 
Saint  Lazare,  Paris;  and  the  Central  Station, 
Antwerp. 

Third. —  'ThroMgk*  stations  at  street  level, 
such  as  the  Indianapolis  Union  Station  and  the 
Omaha  and  Saint  Paul  stations  in  the  United 
States,  and  the  Hanover  Station,  Germany. 

Fottrth. —  Terminal  and  "through"  stations 
combined,  (a)  at  street  level;  (fr)  above  it; 
(c)  below  it;  and  (d)  partly  above  and  partly 
below  street  level,  such  as  (a)  Buffalo,  N.  Y.: 
(b)  Cologne,  Germany;  (0  proposed  Pennsyl- 
vania Railroad  Station,  New  York,  and  Waverly. 
Edinburgh;  and  (d)  New  Union  Terminal, 
Washington,  D.  C,  Queens  Street,  Glasgow, 
Scotland,   and   Dresden,   Germany. 

Table  I.  shows  certain  features  related  to 
operation,  and  is  made  up  from  a  recent  (1903) 
investigation  of  six  large  pasaenger  stations  of 
the  United  States,  representative  of  the  best 
practice. 
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Linealtect  plaltbnn 

beyond  the  ordinary  subnrban  basiness,  whtcti  is  ■ 
always  very  great,  particularly  since  the  Una  wa* 
built  cros5in2  the  Seine  to  the  Champ  de  Mars 
To  facilitate  the  rapid  handling  of  traffic  in 
the  station,  the  train  arriving'  with  its  load  of 
passengers  is  not  hauled  out  to  allow  the  loco- 
motive to  pass  out,  but  it  remains  on  the  arriv- 
ing track  while  it  is  uncoupled  and  moved  and 
turned  by  a  combintd  traverse  and  turntable, 
and  passes  out  of  the  station  on  an  adjaceent 
service  track  to  the  water-tank  and  coal-shutes, 
and  then  backs  down  to  ita  train,  couples  on, 
and  is  ready  to  haul  it  out,  head  on,  as  soon  as 
it  is  loaded.  The  side  doors  of  the  cars  facili- 
tate unloading  and  loading,  so  that  the  train  is  . 
ready  to  be  pulled  out  loaded  by  the  time  the 
engine  is  coupled  on.  This  plan  saves  time, 
saves  movements  of  trains  and  permits  the  loco- 
motive to  travel  heod-on  whether  coming  in  or 
going  out  _     . 

-  This  same  plan  of  car  doors  in  Great  Britain  '■ 
facilitates  egress  and  ingress.  The  writer  timed 
tbe  ^ress  of  500  passengers  from  an  arriving 
train  at  the  CaledoniaQ  Railway  Station,  Glas- 
gow, and  recorded  Un  seconds  as  the  time  to 
wholly  empty  the  train  from  the  instant  it 
Slopped  at  the  platform.  The  Illinois  Central 
World's  Fair  trains  in  Chicago  in  1893  adopted  . 
the  same  plan  with  great  success  in  the  prompt 
handling  of  large  crowds.  In  London  there  is 
also  an  immense  traffic  on  certain  daye,  such  as 
Bank  Holiday,  when  all  sution  facilities  are 
taxed  to  their  utmost 

There  are  other  movements,  also,  to  be  taken 
-inte  ecMtsideFBtion  in  estimating  the  vast  ■motiwt 
of  work  done  at  important  railway  stations. 
&npty  trains  called  'drafts"  or  'carriage* 
trains  must  be  hauled  in  from  the  storage  yards, 
and  hauled  out  empty  to  them.  The  locomotive 
which  brings  in  the  train  must  pass  out  to  the 
round  house.  To  give  an  idea  of  these  extra 
movements,  the  following  is  quoted  from  the 
latest  time  tables  of  the  South  Union  Station, 
Boston,  Mass.,  and  the  Grand  Central,  New 
York: 


.    BOSTON,    UAS5. 


RECariTULATIOH 


Week; 


There  are  certain  features  that  do  not  appear' 
in  this  table.  For  example,  in  Paris  it  is  the 
custom  of  the  'people  to  go  out  of  the  city  in 
large  numbers  on  Saturday  and  Sunday,  espe- 
cially in  the  summer  time,  and,  to  accommodate 
this  immense  crowd,  the  cars  of  the  Western 
Railroad  running  out  of  the  Saint  Lazare  Station 
ire  double-decked.  On  these  days,  the  facilities 
li  this  station  are  taxed  to  tbeir-  utmost  and  far 
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As  88  regalar  scheduled  tiaiu 


OeiMTt  during  the  busiest  hour  —  5  to  6  p.m. — 
at  tlie  South  Union  Station,  Boston,  the  number 
of  movements  required  to  accomplish  this  regu- 
lar train  work  is  very  great,  and  the  signal  and 
interlocking  mechanisms  must  necessarily  be  of 
the  mOEt  approved  kind. 

It  is  quite  common,  however,  to  find  a  great 
number  of  regular  train  movements  in  sta- 
tions that  do  not  rank  in  size  with  the  two  above 
mentioned.  In  igoi  the  Union  Station,  Saint 
Paul,  Minn.,  was  handling  203  regular  trains  on 
ten  station  tracks,  of  which  92  per  'cent  had 
to  bt  handled  wn  six  tracks,  which  required,  be- 
tween 8  and  9  a.m.,  96  train  movements,  and  all 
this  was  done  with  hand  switches.  This  station 
b  used  jointly  by  ten  important  western  rail- 
roads, and  is  a  very  busy  station.  One  million 
pieces  of  baggage  were  handled  in  tgoi — a 
daily  average  of  3,216.  The  average  at  the 
Grand  Central  Station,  New  York,  in  the  same 
year  was  3,654  pieces. 

It  is  interesting  to  know  something  of  the 
character  of  the  approaches  to  large  passen^r 
■tations  over  which  so  many  trains  pass  daily, 
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and  especially  during  the  busiest  hour.  The 
information  can  best  be  given  in  a  table  where 
the  work  to  be  done  and  the  facilities  in  the 
way  of  approaches  are  placed  side  by  side. 

The  foregoing  table  is  indicative  of  the  traffic 
over  approach  tracks,  but  one  should  know  the 
methods  of  handling  it  All  of  the  approach 
tracks  may  not  be  available  for  the  traffic,  and 
the  ratio  of  station  tracks  to  approach  tracks,  and 
of  trains,  as  they  appear  in  the  table,  may  be  very 
misleading,  if  we  expect  to  learn  from  it  just 
how  many  movements  there  are  in  the  busiest 
hour  over  each  track.  One  or  more  tracks  may, 
for  good  reasons,  be  at  that  time  comparatively 
idle,  while  another  may  be  hot  with  wheels  pass- 
ing over  it.  The  writer  is  enabled  to  show  the 
actual  number  of  movements  over  one  of  the 
approach  tracks  at  the  Grand  Central  Station, 
New  York,  on  21  March  1904.  There  are  four 
approach  tracks,  and  by  the  station  time  card 
there  are  in  the  busiest  hour  34  arrivals  and 
departures,  or  8.5  trains  per  track  in  that  hour, 
as  per  the  above  table. 

There  are  18  tracks  in  the  station.  This  it 
at  4Slh  Street.  At  49th  Street  these  tracks  con- 
verge into  four  tracks,  to  enter  the  approach  to 
the  tunnel.  They  are  numbered  from  east  to 
west  Nos.  I  and  a  are  south  bound  (toward  the 
station)  to  S4th  Street  (This  road  runs  left- 
handed  from  a  point  some  miles  out  into  the 
station.)  From  S4th  Street,  south,  for  a  dis- 
tance of  about  1,600  feet  all  south  bound  traffic 
is  confined  to  track  No.  2 — No.  1  being  used 
as  a  north  bound  track  for  shop  trains  and 
engines  crossing  over  to  tracks  3  and  4  at  54th 
Street. 

This  crossing  point  is  the  busiest  piece  of 
track  on  the  approach,  and  tor  the  hour  be- 
tween 8  and  9  A.M.  there  are  25  scheduled  trains 
and  5  light  engines  south  bound,  and  8  trains 
and  engines  north  bound,  passing  over  this 
stretch  of  track  — 38  distinct  movements  in  one 
hour,  or  one  in  every  1.6  minutes.  This  is  not 
an  exceptional  performance,  but  daily  practice. 
The  information  is  given  for  the  encouragement 
of  any  railway  companies  which  contemplate  a 
busy  traffic  over  a  small  number  of  tracks. 

It  is  possible  in  the  space  allowed  to  briefly 
give  only  the  specially  interesting  features  of  one 
or  two  of  each  of  the  four  classes,  or  types, 
referred  to  at  the  beginning  of  this  article. 

As  illustrating  the  first  type,  namely,  terminal 
Stations  at  street  level,  the  Union  Station,  Saint 
Louis,  and  the  Frankfort  Station,  Germany,  have 
been  selected. 

The  second  type,  namely,  terminal  stations 
elevated  or  partly  elevated  above  street  level,  is 
illustrated  by  the  Reading  Terminal,  Philadel- 
phia, and  the  Saint  Lazare,  Paris. 

The  third  type,  namely,  through  stations  at 
street  level,  is  represented  by  the  Indianapolis 
Union  Station. 

The  fourth  lype,  namely,  terminal  and 
through  stations  combined,  partly  elevated  or 
depressed,  the  Union  Terminal,  Washington, 
D.  C.,  now  under  construction  (April  1904), 
and  the  Dresden  Station. 

The  Saint  Louis  Union  Station  is  one  of  the 
largest  in  the  world,  for  it  has  more  tracks  than 
any  —  30,  with  space  for  two  more  in  the  train 
shed,  though  not  so  many  trains  arrive  and  de- 
part «•  with  some  other  stations.  Its  traffic, 
however,  is  very  important,  as  it  is.  the  H 
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of  22   trunk  lines  and   the  trains  are  mostly  tracks  in  the  train  shed  at  Frankfort.   Plate  IV. 

through    trains  — very    long   and    heavy.      The  is  a  photosraphic  view  of  the  front  of  the  station, 

trains  approach   from  two  directions,   from  the  and  the  train  shed  is  seen  in  Plate  V.    The  lat- 

east  over  the  two  bridges  that  span  the  Mis-  ter  shows  dearly  the  three  great  steel  arches  and 

sissippi  River,  and  from  the  nest  by  trunk  lines  the  very  substantial  and  permanent  character  o( 

from  that  direction.    The  original  lay-out  of  the  the  wide  platforms.    The  platforms  of  alt  large 

approach  tracks  had  serious  objections  and  rad-  Gennan  stations  are  generally  much  more  solid 

ical  changes  are  now  being  made  to  improve  and  are  much  wider  than  is  often  found  in  the 

the  entrance  to  the  station.  United  States. 

Plate  I.  shows  the  new  approach  tracks,  in-  The  Reading  Terminal,  Pkiladetphia,  is  a 
creasing  the  number  from  four  to  six.  It  will  characteristic  station  of  the  second  type,  ele- 
be  seen  that  these  approach  tracks  spread  out  vated  above  the  street  The  train  shed  is  one 
into  really  four  groups  upon  entering  the  im-  single  metallic  arch,  three-pointed,  hinged  at 
mense  tram  shed.  The  plan  of  the  ground  floor  the  crown  and  covering  the  entire  width  of  the 
of  the  station,  with  the  *Mid  way  "—concourse  tracks  and  platform,  the  width  at  springing  line 
—and  the  station  end  of  the  track,  is  shown  on  being  260  feet.  The  height  is  88  feet,  the  length 
Plate  II.  A  good  idea  of  the  interior  may  be  S03  feet.  The  total  length  of  the  station,  in- 
had  from  PUte  III.— showing  "The  Grand  eluding  the  head  house,  is  663  feet  The  13 
Hall."  The  station  is  owned  by  The  Terminal  tracks  starting  m  the  train  shed  reduce  to  5,  3S0 
Railroad  Association  of  Saint  Louis."  The  roads  feet  from  it.  About  1,650  feet  from  it,  they 
using  it  form  the  proprietary  company.  The  separate  into  two  lines  of  two  tracks  each.  The 
total  first  cost  was  $6,500^00— the  real  estate  tenninal  yard  is  reached  over  an  elevated  struc- 
costing  $4,500,000,  and  the  buildings,  etc,  ture,  the  plate  girders  bridging  the  street,  or 
$2,ooofl00.  The  cost  of  operation  during  the  viaduct,  on  colunms.  This  structure  is  half  a 
year  1898  was:  mile  long.  The  elevation  of  the  raib  is  aboitt 
as  feet  above  the  street  level, 

f*"**' ■■ -.-;,■ 93*7.107.40  The  station  proper  is  in  the  second  story  of 

IMS  revenue  ft™  pnvd<«a m.s>6.st  ^^  j^^j  house  — the  ground  floor  being  used 

Net  rental tjjjisBo.sa  for  entrance,  waiting  rooms,  ticket  offices,  bag- 

Aitual  •persfing  eiponxs  and  mainteauce.      j9MjM4  gage    rooms,    etc.    The    general    and    adminis- 

Toi»i  BQiiBai  cojt                                  ssao  617  33  tf^tive  offices  art  above  the  second  story.    The 

'  ground  floor  undet  the  train  shod  is  used  for  a 

The  average  charge  per  car  for  that  year  '"8=  "^^i!^^  <^°^  "^B^  ^"^  a  refrigerating 

was  $1.58.    The  cost  is  apportioned  among  the  ?'*"*■    The  ope ranng  plant  of  the  statroo  is  also 

roads   using  the  station  on  a  "wheelage"  basis.  "=".     The   mam   waiting   room   on  the   second 

This    word  must  not  be   understood  to  mean  fwr  is  very  lofty,  occupying  two  stones    in 

wheels.    It  means  car's  (coaches),andthecharge  height    There  are  also  on  this  floor  the  dinmg. 

is  on  the  basis  of  "equalized  cars,"  as  explained  '""^   ""^   smokmg  rooms. 

below.  The  following  paragraph  from  the  ".  There  are  two  large  passenger  elevaUiw  and 
agreement  between  the  Association  and  the  vari-  a  '■TOad  stairway.  Each  baggage  room  has  two 
ous  railways  occupying  the  station  will  show  elevators  (lifts)  for  baggage  trucks  to  the  tram- 
clearly  the  method  o£  apportioning  the  cost;  shed  floor.  There  aje  four  more  stones  for 
offices.  The  floor  of  the  elevated  train  shed  is 
An  accuriie  Tfcotd  »lia1l  he  kept  bj-  ihe  Terminsl  constructed  of  buckled  plates  carried  by  plate 
Comiiaii);  of  »ll  passenger,  basgage,  mail,  ocpreu,  slnep-  girders.  There  is  a  layer  of  Cement  over  the 
U^c^Sw.:.."  du^  =^''eai=n^  month  .'^d  Sd  P'^»«s  ^"d  then  one  inch  of  Neochatd  asjAal- 
Railway    Company    afiall    nay    said    Terminal    Company  turn.     The  cross-ties  are  laid  in  asphalt  concrete, 

»uch  proportion  of  said  balance,  aa  the  nutnber  of  such  the  platjonna  being  made  of  the  same  material. 

BT.  of  ^Id  iun«y  c™p«y  m  and  out  o*  ibewd  The   surface   of   the   platforms    U   eight   inches 

?"^'  U^l?  ^ins*  «id  su™n   fadU^eS  "u"  ng  The  abovc  the  rails.     Ljf^e  frames  of  heavy  ham- 

Konth;  and  in  so  aseenaining  the  number  of  »uch  cars  mered  glass  are  built  into  the  platforms  to  help 

wnS.'LtSIJitSn'  i^"^J%i"^iU^J'^x°L  "iilu  '"  lie^tinB  the  spaces  underneath. 

be  couaicd  ai  oae-ttiiid  part  of  a  car,  in  all. other  case*  The    binlding    is    a    monumental    structure, 

aa  one  ear.                                      '  Italian  renaissance  in  st^le,  the  exterior  hcet  on 
the  streets  being  of  pmk  granite  to  the.  first 

Prankfort-on-the-Main,  Germany. — This  sta-  story,  and  above  that  pink  bnck  and  cream  terra 

tion  is  owned  by  the  Prussian  government  and  cotta. 

the  Hessian  Ludwigs  Railroad.  It  is  realty  a  Some  items  of  cost  may  be  of  interest  The 
street  level  station,  the  entire  area  in  front  arid  head  hotisc  cost  $36  per  square  foot  of  niper- 
on  the  sides  having  been  raised  and  embellished  ficial  area,  or  23:1  cents  per  cubic  foot  of  con- 
with  grass  plots,  parks,  and  ample  approach  area,  tents.  This  cost  is  for  construction  alone,  and 
The  general  railroad  approach  differs  from  that  does  not  include  heating,  lighting,  elevators,  wa- 
at  Saint  Louis,  as  groups  of  tracks  come  into  it  ter  supply,  etc.  The  train  shed,  including  foun- 
direct  In  order  to  prevent  grade  (level)  cross-  dations  and  apartments  underneath,  cost  $8.53 
ings,  the  tracks  approaching  from  different  dl-  per  square  foot  of  surface  covered.  Plates  VL 
rections  are  at  different  levels  for  some  little  and  Via  show  respectively  the  grotnld  ^oor,  and 
distance  front  the  station,  those  coming  in  from  section  of  train  shed  and  foundations, 
lateral  directions  passing  over  those  entering  di-  Tht  Saint  Laeare  Station  of  the  WeslemHaiU 
rectly.  The  train  shed  is  very  large,  but  not  way,  Paris,  is  an  example  of  a  terminal  station, 
equal  to  that  of  Saint  Louis,  being  551  feet  byfiie  partly  elevated  and  partly  at  street  level.  In 
feet  with  an'atea  of  336,110  square  feet,  while  the  front  of  the  station  the  rue  Saint  Larare  is  con- 
Saint  Louis  train  shed  is6o6feet  by  TOofeet,  with  sidcraMy  bekiw  the  level  of  the  tracks,  bat  OH 
an  area  of  AH.300  «qu«re  feet,  and  there  are  18  the  eastern  side  the  station  tracks  are  at  the  level 


.Google 


.  Front  View  o!  Station,  Frankfort,  Germany.  2.  Train  Slied  of  Frankfort  Static 
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«f  rue  d' Amsterdam.  The  ground  still  rises  and 
tie  rue  de  Londres  is  considerable  above  the 
level  of  the  approach  tracks  and  a  little  further 
on,  at  the  rue  Saint  Petersburg,  it  requires  a  car 
lift  of  about  31  feet  to  raise  the  express  freight 
from  the  trade  level  to  the  street.  There  are  31 
tracks  in  the  station — 27  for  passenger  trains 
and  4  for  Jocomotives  and  other  station  serv- 
ice. Abont  a  quarter  of  a  mile  from  the  station, 
the  tracks  converge  into  six  entrance  tracks  and 
pass  through  a  tunnel  about  1,000  feet  long,  and 
then  through  a  deep  cut.    Three  quarters  of  a 


In  front  of  the  station  and  comiected  with 
it  by  a  covered  elevated  gallery,  is  the  Hotel 
Terminus,  owned  by  the  railway  company.  Iii 
the  interior  of  the  station,  reached  by  several 
broad  and  easy  stairways,  is  the  Grand  H|ll 
•Pas  Perdus,"  630  feet  long  and  72  feet  wide, 
from  which  exits  lead  to  the  waiting  rooms  and 
offices,  etc.,  which  are  between  this  hall  and  the 
concourse.  The  baggage  after  being  raised  and 
registered,  is  raised  to  the  track  level  on  small 
trucks  by  means  of  movable  inclined  lifts  hauled 
up  by  endless  chains  worked  by  hydraulic  power. 


Plat*  VT. —  Graund  Floor,  ReidiiiE  Tei 


mile  from  the  station,  tlie  tracks  diverge  — two  (See  Plate  VIII.)    The  traverse  turntable    is 

to  the  west  and  four   to  the  west  of  north,  shown  on  Plate  IX. 

Near  the  point  where  the  lines  separate,  there  is  Tht  Indianapolis  Union  Slalion  is  a  typical 

a  very  large  terminal  yard.     This  is  one  of  the  station   of   the   third   type,   "through'    at    street 

best  equipped   stations  in  the  world.     AH  parts  level.    Five  proprietary  railway  companies  united 

of  it,  passenger  and  freight  stations,  shops,  ronnd  (in    1888)    their   properties   and   organized    this 

houses   and   yards   are   fully   supplied   with   hy-  company.      Nine  other   railways   were   admitted 

draulic  and  electric  power  and  light.  It  has  1,200  later  as  tenants  with  equal  privileges  to  the  five, 

daily  arrivals  and  departures  of  trains.    Few  ex-  all  having  a  joint  use  of  the  station  as  well  as  of 

ceed  it  in  volume  of  traffic.     It  covers  27  acres,  a  belt  lire  railway.    The  main  building  is  an  im- 

Of  the  various  signal  towers  one  commands  the  posing  and  commodious  structure,  devoted  »l- 

three  groups  of  entrance  tracks.  niost   exdusivdy  to   Union    Station    puipoies. 
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Adjoining  and  extending  past  the  head  house  in 
each  direction,  and  open  at  both  ends  for 
throi^h  tracks,  is  a  train  shed  740  feet  long 
and  200  feet  wide,  with  nine  passenger  and  two 
freight  tracks.  The  entire  station  cost  about 
$1,000,000.  The  operating  expenses  per  annum 
averaged  m  10  years  ~  iB&j-iBsS — $6o^x)o  or 
23.7  cents  per  car.  The  annual  fixed  chargps 
were  about  $53,000,  or  20.49  cents  per  car,  to 
which  should  be  added  $11,500  for  track  ex- 
penses, or  11.06  cents  per  car,  making  a  total  of 
about  $133,500,  or  55.5  cents  per  car. 


with  hydraulic  and  electric  power  and  appli* 
ances.  The  cost  of  the  station  with  freight  de- 
pots and  other  appurtenances,  was  $5,3i5iO0OL 

The  Union  Terminal,  WashingloH,  D,  C, 
now  tinder  construction  (April,  1904)  is  a  good 
example  of  a  terminal  and  through  station  com- 
bined— the  fourth  type.  It  is  partly  at  street 
level  and  partly  below  the  same.  The  six  rail- 
roads, four  from  the  south  and  two  from  the 
north,  have  thus  far  hiodled  their  passenger 
traffic  at  two  stations  at  a  considerable  distance 
from  each  other,  one  near  Pennsylvania  Ave- 
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PiATi  VIl — Uirkct  House.  Reading  Ttnninal,  Ptiiladclphia. 
Tht  North  Station,  Hanover,  Germany,  is  an 


excellent  example  of  a  continental  through  sta- 
tion at  street  level.  Hanover  is  an  important 
city  of  Central  Germany  on  through  lines  from 
Frankfort  to  Hamburg  and  Bremen,  and  from 
Cologne  to  Berlin.  Four  important  roads  oc- 
cupy the  station.  The  general  plan  comprises  a 
commodioas  head  house  566  feet  long  and  93 
feet  wide,  and,  back  of  it  and  attached  to  it,  a 
train  shed  of  about  the  Mme  length.  289  feet 
wide;  with  nine  traelu.    The  station  is  furnished 


nue  at  6th  Street  and 'one  near  the  Capitol. 

The  new  station  is  to  be  near  the  Capitol. 
The  Philadelphia,  Wihnington  and  Baltimore 
Railroad  reaches  it  by  a  connection  with  its  main 
line  entering  WBahir^:ton,  and  leaves  it  from  the 
low  level  t?  means  of  a  double  track  tunnel 
passing  under  Capitol  Hill  near  the  Library  of 
Congress,  by  which  the  roads  from  the  sonth 
will  reach  the  ttation.  There  are  11  throt^h 
tra<^  at  the  low  level  and  iS  terminal  stub 
tracks  at  street  level  — five  of  those  above  and 
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PuTi  VII.—  CroM  Section  of  TraiD  Shed  LookliiK  Sonlh.  Reeling  Terminal,   Pbilidelphit. 


the  same  number  below  will  be  used  for  bag- 
gage tracks.  Without  going  into  details,  certain 
interesting  features  should  be  referred  to.  (See 
Plate  X.) 

The  general  government  participates  in  the 
station  by  contributing  about  $4,600,000  toward 
the  elimination  of  grade  (levd)  crossings  and 
towards  the  new  plaza.  It  is  estimated  that  the 
cost  of  the  entire  improvenient  will  be  about 
ii4fioojooo. 

The  station  building  proper  >s  about  6ao  feet 
long,  to  be  built  in  white  marble  and  granite. 
The  three  entrance  arches  are  50  feet  high,  lead- 


ing into  a  vaulted  open  air  vestibule.  The  arches 
at  the  end  are  for  carriages,  one  arch  being  for 
the  use  of  government  ofKcials,  and  leading  to 
a  suite  of  apartments  for  the  exclusive  use  of 
the  President  o!  the  United  States  and  the 
guests  of  the  nation. 

Attention  is  called  to  the  very  large  size  of 
some  of  the  rooms.  The  general  waiting  room 
is  128  feel  by  336  feet  and  90  feet  high,  covered 
by  a  Roman  barrel-vaulted  roof.  The  con- 
course is  also  of  extraordinary  dimensions,  80 
feet  by  745  feet,  the  whole  width  on  both  sides 
of  the  separating  fence  being  13a  feet.     The 


Pun  VIIL—  Inclined  B«OTige  Cirrier,  Saint  taiaM,  Parli. 
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platforms  are  covered  by  umbrella  sheds,  of  tasteful  ornamentation  within  and  without 
adapted  to  the  mild  climate  of  Washington.  It  has  all  the  numerous  and  special  conveniences 
The  platforms  average  900  feet  long  and  21  feet  of  the  most  modern  United  States  stations,  and 
wide,  made  of  concrete  laid  in  cinders,  and  faced  one  feature  not  often  found  in  this  country,  and 
with  one  inch  of  cement.  Plate  XI.  shows  the  that  is  abundant  station  service  —  porters,  wait- 
umbrella  sheds.  ers,  etc.,  in  which  Euri^ean  stations  are  gener- 

The    baggage    is    bandied    in   the    basement,  ally   far   in   advance   of  stations   in  tlu   United 

reached    hy    two   driveways.       There    are    four  States.     The    station    is    everywhere    brilliantljr 

baggage    subways,    two    longitudinal,    16    feet  lighted  by  electricity  and  is  always  a  model  of 

wide,  the  whole  length  of  the  building,  and  one  cleanliness.     There   are   two   waiting-rooms    for 

transverse  60  feet  wide  at  the  station  end,  and  first  and  second-class  passengers,  and  two  for 

one  at  the  outer  end  of  the  platforms  ao  feet  to  third    and     fourth,    with    several     restaurants. 

42  feet  wide.    H  Street,  80  feet  wide,  is  carried  There  is  a  police  station,  branch  post-office,  tele- 

under  the  station,  and  K  Street,  also,  outside  of  graph,  telephones,  a  physician  always  in  attend- 

the  station.  ance,  with  the  usual  other  facilities.     (See  Plate 

Other  interesting  provisions  are  an  invalid's  XIL) 

room,    offices    of    3    resident   physician,    several  The   foregoing  descriptions  and  Illustrations, 

mortuary  chambers,    dressing-rooms    with   bath,  and  the  tables  and  plates,  are  sufficient  to  give 

a    Turkish    bath     and    swimming    pool.       The  an  idea  of  the  facilities  in  the  United  States  and 

northern    approach    is    on    a    maaonry    viaduct  in  some  other  couotries  whera  Urge  numbers  of 

crossing  over  all  streets.    There  are  eight  tracks  passengers  are  handled.    The  increase  of  pas- 

upon  it.  senger  trafiic  in  many  large  stations  has  com- 

Tht  Wavertey  Station,  Edinburgh,  Scotland,  pelled  etdargement   of  facilities.    Old    stations, 

is   another   interesting   example   of  the   fourth  which  a  few  years  ago  were  considered  ampk, 

type,  being  wholly  depressed,  and  partly  through  are  now  under  reconstruction  to  avoid  either  the 


Plah  IX.—  Combined  Traverse  Tumlible,  Saint  Luire,  Paris. 

and  partly  terminal.    The  cost  of  its  construe-  congestion  and  inconvenience  hi  the  station  or 

tion,  including  property,  was  ^7,soo,ooo.    Ii  was  its  approaches,  or  to  eliminate  the  dangers  of 

recently  completed.     Tlie  cost  of  operating  it  is  "level  crossings  of  railroad  tracks  or  streets, 

about  $165,000  per  annum.    It  has  a  large  pas-  In   Chicago  the  Lake   Shore   and   Michigan 

senger  traffic— 6jo  daily  arrivals  and  departures  Southern    Railroad    and    the    Rock    Island    and 

of  trains  and  40  in  the  busiest  hour.     There  are  Pacific    Railroad   have   recently   entirely   rebuilt 

four  approach' tracks  on  each  end  and  both   in  their  joint  station,   raising  their   tracks   15  feet 

tunnels.     Through  trains  can  pass   through  the  above  the  street  level. 

station  on  each  side  on  two  through  tracks,  and  In  Great  Britain  the  large  Caledonian  Rail- 
there  are  8  platform  terminal  tracks  on  the  south  way  station  in  Glasgow,  the  principal  terminal 
end,  and  7  on  the  north  end.  In  general  phys-  of  that  road  in  that  city,  is  being  greatly  en- 
ical  features  the  approaches  and  the  station  area  larged  and  improved. 

are  somewhat  similar  to  those  of  the  proposed  Waterloo  Station,  London,  one  of  the  largest 
Pennsylvatiia  Railroad  station  in  New  York,  in  the  world,  and  with  an  immense  traffic,  has 
reaching  it  from  under  the  Hudson  River  and  been  found  to  be  inadequate  for  its  business  and 
the  East  River.  is  being  wholly  rebuilt  on  an  entirely  different 
The  Dresden  Station,  Cermatiy,  is  another  plan  from  the  old  station,  which  1.1  the  course  oi 
European  station  of  the  fourth  type  worth  years  had  grown  by  additions  which  had  de- 
noting. It  has  six  terminal  tracks  at  street  level  stroyed  entirely  the  unity  of  the  original  design. 
and  eight   through   tracks   above.     This   station,  In   Paris  in   1900  it  was  found  necessary  t" 


for  architecture  and  for  general  convenience,  bring  the  Orleans  Railway  farther  into  the  city, 
cannot  be  surpassed.  The  materials  of  construe-  and  an  approach  several  miles  in  length  was 
tion  are  stone,  iron  and  gjaas  with  a  profusion    built  along  the  bank  of  the  Seine  below  the 

Digitized  byGoOt^Ic 


RAILWAY  PASSBNCSR  STATIONS 


Put!  X.—  Plin  al  Strcel  Level.  Uoian  Termiut.  WuhingtoD,  D.  & 
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street  lev€l  to  the  Quai  d'Orsay  in  the  Exposi- 
tion grounds,  opposite  the  end  of  the  Alexander 
III.  bridge.  The  approach  and  the  station 
tracks  are  entirely   beiow  the  surface. 

The  new  Gare  de  Lyons,  the  great  terminal 
station  in  Paris  of  the  Paris,  Lyons  and  Medi- 
I    Railway,    is    approaching    completion 
i  scale  far  beyond  that  of  the  former 
n  fact,  the  old  station  is  entirely  done 


vith. 


le  of  the  most  important  terminal  works 
now  under  way  in  the  world  is  the  reconstruc- 
tion of  the  Grand  Central  Station,  New  York. 
This  station  has  had  successive  enlargements 
from  time  to  time  in  the  past  to  endeavor 
to  meet  the  steadily  increasing  traffic,  and  it  was 
only  three  years  ago  that  very  extensive  interior 
changes   were    made    in    the   station,  throwing 


lach  und  Seeliger-Sdieiiorl  und  Von  Seefe1<], 
Hanover,  Germany. 

Union  Terminal,  Washington. — The  ^Railroad 
Gaiette,*  New  York,  4  Dec,  1903,  and  15  Jan. 
1904- 

Reading  Terminal,  Philadelphia. —  American 
Society  Civil  Engineers.  Vol,  XXXIV.,  August 
i8g5.  Joseph  M.  Wilson,  Member  American 
Society  Civil  Engineers. 

Union  Station,  Saint  Louis. —  'Saint  Louis 
Union  Station.'  By  the  National  Chcmigraph 
Co.,  Saint  Louis,  Mo.  1  Journal  of  Association  of 
Engineering  Societies.  Vol.  XXXII.,  No.  i, 
January  1904;  also  Railroad  Gazette.  24  Jnly 
i8qi  ;  'Proposed  Improvements  in  Saint  Louis 
Terminals,'  by  A.  P.  Greens f elder,  member 
Engineers  Gub,  Saint  Louis,  Mo. 

South  Union  Staliom,  Boston,  Mass. —  Pro- 


the  three  waiting  rooms  which  previously  ex- 
isted, into  one  large  commodious  and  elegant 
room,  concourse,  etc.,  but  the  traffic  has  already 
outgrown  these  facilities.  The  company  wisely 
decided  to  adequately  prepare  for  its  business, 
but,  as  to  do  this  no  ordinary  modifications 
would  meet  the  requirements,  it  was  determined 
to  raze  the  present  station  to  the  ground  and 
build  a  new  one.  and  while  doing  this  to  make 
certain  other  radical  changes  to  meet  new  con- 
ditions and  connections.  The  plans  of  the  sta- 
tion and  other  facilities  are  not  sufficiently  ad- 
vanced for  description  at  the  present  time. 

LirEHATURE. —  Grand  Central  Station,  New 
York.—  Railroad  Men.  Nov.  1903.  Vol.  XVIL 
No.  3.  "History  of  the  Grand  Central  Stations, 
New  York,'  by  Wm.  Stanton  Root. 

Hanover  Station,  Germany. —  *Der  UmTiau 
des  Bahnhofea  Halinover,'   1886.    Herren  Dur- 


ccedings  American  Society  Civil  Engineers, 
Dec.  iSgft  Vol.  XXV.,  No.  10,  by  George  B. 
Francis,  member  American  Society  Civil  Engi- 
neers ;  'The  Boston  TcrminBl  Co.  Statistics 
1902.* 

L.  S.  Sr  R.  I.  Station,  Chicago.^  'R.  R.  Ga- 
zette,' New  York,  14  March  1902,  and  17  Jan. 
1903;  'Engineering  News,'  New  York,  6  Aug. 

Grand'  Central  Station,  Chicago. —  'Railway 
Review,'  Chicago,  ao  Dec  189a 

Saint  Lahore,  Paris. —  'Railway  Review,* 
Chicago,  37  July  1889;  'Engineering,*  London, 
13  July  et  seq.  i8Sg;  'Notice  sur  le  Materiel,  lea 
Modeles  &  les  Desseins,  1880  Exposition.> 

Broad  Street  Station,  Philadelpkia. —  'Rail- 
in  Pro- 
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posed  improvements,'  by  Henrr  M,  Sperrr,  "  which  is  a  5-inch  air  apace.    Then  ts  'a  Uyer 

June  1901.  of  steel  flooring  which  is  covered  with  a  cork 

Dresden  Station. — 'ProisbewerbnnK  urn  das  atid  cement  composition  Ji-«ich  thick,  and  over 

EmpfanesKcbaade  des  ncuen  Hauptbahnhofs  in  this  a  thin  maple  wooden  floor  nms  lengthwise 

Dresden*;      E.      A.      Seemann,      Leipsie     1893;  with  the  cat.     In   designing  the  car   particular 

Dentsche  Ban  Zeitung,  Vol.  XXVI,,  No.  97,  3  aitention   was  paid  to  strengthening   its  ends, 

Dec.  1S93.  thereby  obtaining  the  utniost  resistance  in  cast 

Cologne  Station. — 'Vergleichender  Uberbliclc  of  collision, 
fiber  die  netieren  UmgcBtahungen  der  grossercn  The  end  sills  are  of  pressed  steel  in  channel 

preussischcn  Bahnhofe.'  G.  E.  Griettefun,  Ber-  form   J^-inch   thick,   covered   by    54-inch    steel 

tin,  1888.  plates  12  f^-inches  wide  to  which  the  steel  floor- 

Frankforl     S(ii(io«.— 'Die     Hauptbahnhofs-  ing  is  riveted.    The  end  plate  at  the  top  of  the 

Anlagen  in  Frankfurt  a.  M.,'  by  M,  H.  Megele.  ear  is  of  ^-inch  steel,  10  inches  wide,  in  "L» 

and      Das    Empfangsgebiude    des    Hauptbahn-  shape  with  a  4-inch  flange.     The  end  uprights 

hofs,'  M.  H.  Eggert,  Berlin,  1892.  consist  of  rwo  door  posts,  two  end  posts  and 

E.  L.  CoRTHELi^  two  intermediates.     All  are  made  of  angle  iron 

Ctml  Engineer,  /few  Yotli.  securely  riveted  to  the  floor  and  roof.     The  end 

Railway  Postal   Cars,   Steel.     The  all-steel  construction     is     therefore      of     extraordinary 

postal  car  was  first  used  by  the  Erie  Railroad,  strength. 

The  first  of  the  type  was  built  by  the  Standard  It  was  anticipated  that  the  car  would  move 

Steel  Car  Company  of  Butler,  Pa.,  and  included  nofsily  and   be  more  difficult  10  heat   in  winter 

in  the  exhibit  of  railway  appliances  incident  to  than  the  ordinary  car,  but  these  disadvantages 

the  International  Railway  Congress  at  Washing-  have  been  largely  overcome  by  the  triple  floors, 

ton,  4-13   May   1905,     It   was   also   exhibited   at  the   double   lining,   and   the   air   space.     The   in- 

BufFalo  on  ^i  May  1905,  at  Cleveland  on  2  June,  terior  furniture  conforms  to  that  of  the  ordinary 

and  at  Cincinnati  on  5  June.     The  final  exhibi-  standard  postal  car.   but  all  the  woodwork  has 

tion   was   at   Chicago   on   7  June    1905.  the  car  been    covered    with    fireproofing.       The    steam 

going  into  regular  service  that  date  on  the  Erie  heat  is  provided  by  the  direct  system,  and  there 

mail  route  between  Chicago  and  New  York.  is    also    a    Baker    heater    for    emergency    use. 


The  car  is  65  feet  long  and  weighs  114,440  Nineteen  acet'flene  gas  lights  from  a  plant  fur- 
potmds,  less  than  15- per-eetrt.-more-than-lhe-ds  nished  by  the  Commercial  Acetylene  Company 
foot  wooden  postal  car  wliich  weighs  101,700  aggregate' a  total  of  713  candle  power,  in  con- 
pounds.  The  steel  underframe  is  designed  so  trast  with  the  400  candle  power  of  the  ordinary 
that  the  weight  principally  rests  on  two  center  postal  car. 

sills.    These  sills  are  16  inches- 'apai't  and  are  The  steel  postal  car  was  the  conception  of 

made  of  H'm*:'!  steel  plate,  buih  up  as  a  wedge  Mr.  F.  D.  Underwood,  President  of  the  Erie 

shaped  box  girder,  with  a  maximum  depth  ot  Railroad,  and  was  adopted  on  that  line  to  add  to 

33  inches  in  the  center  of  the  car  and  a  minimum  the  safety  of  the  United  States  mail  agents  and 

depth   of   13   inches   at   each   end.     The   frame-  postal    clerks    whose    runs   are    over    the    Erie 

work  of  the  body  of  the  car  is  made  of  -ft-inch  Railroad.     The  steel  car  has,  beyond  question,  a 

steel  plates,  the  roof  of  J^-inch  steel  plates,  all  resistance    so    much    greater    than    that    of    the 

riveted  together  as   in   boiler   construction ;   the  wooden   car   that   the   danger   of  telescoping   is 

door  and   wmdow   frames   being   reinforced   by  practically  eliminated,  no  matter  how  great  the 

heavy  steel  plating.     The  interior  of  car  is  lined  shock.     The  danger  of  fire  is  also  eliminated  in 

on  the  sides,  roofs,  and  ends  with  composition  the  case  of  the  steel  car.  the  interior  being  nearly 

board   >^-incbes  thicl^   wilb   a  >^->neh   layer  of  and   the   exterior   quite   fireproof.     Even   under 

hair  felt  against  the   steel   sides  and  3-inch  air  the  most   strenuous  conditions  of  operation,  an 

space  between  hair,  felt  and  comnosition  board,  impact  sufficient  to  buckle  or  crumple  the  steel 

■fhe  floor  of  the  car  is  of  ^,-inch   steel  plates  postal  car  is  almost  beyond  imagination.     Even 

securely  riveted' and' built  up  as   follows:   Ac  if  a  steel  car  were  to  buckle  because  of  the  great 

the   bottotn  a,  wopden  deafening   floor   Ji   inch  resistance,   the   crumpling   would   be   slow   and 

thick  is  covered  with  a  layer  of  hair  felt  above'  free    from    splinters    and    fire.    The   occupants 
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coald  hardly  be  serionsljr  injured,  at  least  not  to  expeoses.  where  &ty  bdoac.    Suck  gtaetieet, 

from  the  causes  which,  in  the  wooden  cars,  are  supplemented  in  their  evil  consequencop,  by  a 

their  greatest  danger, —splinters,  fire,  and  sdld-  good  deal  af  positiveln  vidous  restrictive  legis- 

ing  ateam  from  the  locotnotiTc.  lation,  couU  ieAd  tci  but  One  reaalt,  »nd  that 

That  the  steel  postal  car  adds  largely  to  the  the  bankruptcy  of-  tbc-  oorpomtioni  chiefly  suf- 

safety    of    the    postal    clerks,    was   thoroughly  fering  irOci  thetn:    Jadeed  s  itndy  of  the  rapid 

demonstrated  in  the  accident  to  the  Erie  Rail-  changes   in   traffic   conditions   during   successive 

road  train  No.  8,  one  mile  west  of  Burbank,  years  shows! that  etea  the  wisest  mattagement 

Ohio,  on  33  July  1906.    Thii  steel  postal  car,  might  wall  have  been  per^xed  a&  to  bow  beat 

number  dgg,  was  next  the  engine  and  the  train  to  prepace  for  tiie  exceedingly  uncertain  future; 

was  running  about  45  miles  an  hour  when  the  The  statement  at  the  foot  of  preceding  column 

derailment    occurred.     The   car    rolled   down   a  sliows    the  -  aggregate    transportation   perfonned 

ao-foot  embankment  and  turned  over  on  its  side,  by  the  railways  of  the  United  States  during  each 

Slopping  about  30  feet  from  the  track.    No  one  fiscal  year  from  i8g6  to  1909  indusive,  as  meai- 

of   the   three   occupants   was   seriously   injured,  ured     in    passenger     miles     and     freight    ton- 

and  the   car   received   the   rougheBt  usage   with  miles. 

practically  no  damage-  It  mutt  be  perfectJy  obvious  that  unless  such 

C.  S.  Sims,  heavy  decreases  in  traffic  as  occurred  after  18513 

Atsiiiant  to  President,  Erie  RaUroad.  could  he  offset  by  advances  in  charges  sufficient 

to   prevent  corresponding   decreases   in   revenue 

Raflway  RecdTcrships  and  Rcorganiza-  and  if  they  had  not  been  forestalled  by  the  acco- 
tions.  It  would  scarcely  be  expected  mulation  of  a  suiplus  during  more  prosperous 
that  an  industrial  institution  of  such  magni-  times,  the  consequences  must  involve  reductions 
tude  as  the  American  railway  system  could  de-  in  tbe  payments  to  security  holders.  This  is 
velop  within  the  comparatively  short  period  since  precisely  what  occurred  and  in  tbe  case  of  those 
the  year  1830  without  some  evidences  of  friction,  companies  whose  earnings  during  the  niore  pros- 
The  promoters  of  railway  enterprises  have  not  perous  period  had  barely  sufficed  to  meet  in- 
always  thoroughly  understood  the  conditions  of  tprest  charges,  leaving  nothing  for  dividends  to 
the  industry  nor  the  commercial  needs  and  pos-  stockholders,  the.  reduced  ability  to  pay  interest 
sibilities  of  the  regions  served  by  their  lines;  on  bonds  frequently  led  to  insolvency  and  the 
mveetors  in  railway  securities  have  sometimes  appointment  of  receivers.  It  should  be  observed, 
been  too  greedy  of  large  and  immediate  gains  in  passint  that, in  spite  of  the  15  per  cent 
and  too  reluctant  to  lay,  through"  abstinence  reductfon  hi  the  volume  of  passenger  t^ic  be- 
ftom  immediate  returns,  a  solid  foundation  for  tween  189*  and  1895  the  average  revenue  pti 
future  prosperity;  legislatures  have  too  fre-  passenger  per  inile  increased  barely  one  half  of 
fnently  and  too  quickly  passed  from  the  ex-  one  mill  aad  duit  wtile  the  volume  of  freight 
Ireme  of  unduly  fostering  xailway  construction  traffic  decreased  over  14  per  q«i)t  between 
to  that  of  drastic  asli-xailway  enactments.  In  18^  and  -i^  there  was  an  Mtoal  '^xeauc  in 
consequence  of  these  and  many  other  miscon-  the  average  receipts  per  ton  per  trale.  Althoogh 
ceptious  and  mistakes  many  rathray  corpora-  the  Tnlotne  of  freight  business- cfane^j  1893  was 
tions  have,  at  different  periods  in  their  history,  not'  anin  equaled,  until  1855  cicn  .«Kcessive 
been  unable  to  provide  during  times  of  extreme  year  &om  1893  to  1899  shows  a- reduction  in 
business  activity  and  prosoerity  for  the  regu-  the  avfiraee  ton-tflile  rydnis,  the  a'ggfegale  de- 
lar  recurrence  of  industnal  depression.  Earn-  crease  bemg  1.54"  mi"  equal,  on  "Ue  basis  of 
ings  during  goodtimes  have  been  wholly  dia-  the  business-  of  i*)3,  to  $1^123,692-  '"Th^  fol- 
tributed  among  iecunly^holders  and  no  surplus  lowing  table,  showing  the  par  ialue  of  ^e  fail- 
accumulated  for  tbe  period  of  relatively  b?d  way  wr-W  ^tnd  ^mj',  whicli  rfiCe'iKcd'  no  re- 
times certain  to  follow.  _Even  the  normal  de-  [urn  in  divldtHitS  OF  •ftltcrest.'daring  the  years 
named,   indicates  the  e  xc ee3in1g  "v ul n"  RftnSy  of 


...  neinsfihc.    . 

I  underestimated  or  even  utterly  neglected, 
nncwals  and  repairs  have  not  been  made  or  if 
made  they  have  been  charged  to  capital  and  not 
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■  When^railway  companies  are  unable  to  pay 
the  interest  on  mortgage  bonds  ft  is  the  prac- 
ti,c«   for  the   tn^tees   under  the  mortgage,  or 
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other  parties  ip  interest,  to  apply  to  a  court  of 
Aitnpetent  JuHsdiction-  for  a  rectiTer  ta  ihan^ge 
the  property  in  the  htteresf  of  the  boil<!)i olden. 
Such  rewivershtfis  are  not  always  unfriendly  ici 
the  inafi^teilitht  in  whose  charge  the  corpora- 
SoB  became  insolvent.  Indeed  'frieiidly'  re- 
ceiverships instituted  for  the  putpOse  of  per- 
petuating the  existing  management  atid  its  poli< 
cies  in  spite  of  its  inability  to  pay  interest,  and 
to  fcliere-  the  property  of  the  burden  of  such 
payrnents  in  order  th^t  it  need  not  be  suffered 
nndnly  to  Aeteriorafe  on  account  of  the  impos- 
■ibtlfty  of  meeting  berth  interest  and  the  cost  of 
ordinary  repairs  and  replacements  out  of  reve- 
nne,  have  been'  frequent.  So  liberal  has  been 
ihe  policy  of  some  courts'  in  this  respect  that 
tfie  device  of  operation  through  receivers  has 
even  been  foimd  a  convenient  means  of  provid- 
ing for  the  rehabilitation  of  properties  that  have 
been  permitted  to  run  down  m  order  to  keep  up 
mterest  and,  in  some  cases,  dividend  payments. 
The  utility  of  this  device  is  enhancedby  the  priv- 
ilege, frequently  allowed,  of  raising  funds  for  re- 
pairs and  even  for  necessary  improvements  by 
issuing  'receiver's  certificates,*  which  are  obliga- 
tions having  priority'  over  everything  except 
wages.  The  extent  of  the  American  railway 
mileage  in  the  control  of  receivers  has  at  times 
been  appalling,  hut  it  is  now  very  much  reduced. 
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The  pr^eding  table  shows  the  total  railway 
mileage  of  Ihe  country,  and  the  mmiber  of  rail- 
ways with  thieif  mileage,  in  the'  handa  of  receiv- 
ers on  30  June'  of  ea^^h  year  from  181M  to  190*, 
inclusive.  '  ■ 

Nothing  could  lie  more  significant  of  the  in- 
creased prosperity  of  the  American  railway  sys- 
ti;m,  which  has  accompanied  the  general  revival 
erf  business  fhat  has  followed  the  depression  of 
iB^-6,  than  the'  decrease  shown  ty  the  fore- 
gomg,  In  the  proportion  of  the  railroad  mile- 
age of  the  country  controlled  by  receivers  from 
nearly  one  qoartef  of  the  whole  in  1894  to  less 
than  three  quarters  .  of  one  per  cent  eight 
years  thereafter.  The  release  of  railway  prop- 
erty from  the  control  of  receivers  is  commonly 
accompanied  by  a  *  reorganization*  or  readjust- 
ment of  its  capitalization,  and  this  may  be 
secured  with  or  without  foreclosur.e.  When  re- 
organization is  accomplished  without  a  fore- 
closure of  any  of  the  mortgages  standing  against 
the  property,  it  is  1^  agreement  among  the 
owners  of  its  various  grades  of  securities.  For 
the  purpose  of  effecting  a  reorganization  it  is 
the  practice  to  appoint  committees  representing 
the  holders  of  the  bonds  or  of  the  bonds  and 
stocks,  if  it  is  thoHght  sractii^ble  to  pejcmitthe 
latter  to  participate  in  tbe  reorganization.  These 
GMnmitlces  devise  reorganization  plans  which 
usuaHy  invtrive  tbe  Hureader  of  acme  or  all  of 
the  olA  securitiin  and  the  accqitance  in  exchange 
of  .new  aeeufitiea  bearing  lower  lates  of  interest 
or  having  a  leaa  abeolule  claim  to  regular  ret 
tuma  or  oteasionally,  of.  a  lower  aggregate  psr 
vfttnc  In  several  reorganixations  tbe  stock- 
hoMecB  have  been  compelled  to  meet  asaeas- 
nxoti  OB  penalty  of  forfeiture  of  interest  and 
Id*' few  cases  even  owners  of  bonds  have  be«» 
aasessed.  When  the  holders  of  ail  grades  of 
sedinties  can  be  permitted  to  share  in  the  re- 
orgairiratioR  and  divergent  intereatS'  Can  be 
reconciled'60  as  to  obbiivan  agreement,  a  tort- 
clAeure  is  tmnecessary.  b  haa  frequently  hap- 
dXKi>9  OF  mcatas,  1SB3  to  i(>io^ 
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peaed,  however,  that  the  tower  grades  of  securi- 
ties have  had  to  be  excluded  from  ^rticipatian, 
and  in  these  cases  their  rignts  must  be  "fore- 
dosed"  by  appropriate  legal  proceedings  culmin- 
ating in  sate  *tiiider  the  hammer."  The  state- 
ment on  preceding  page  (compiled  by  the  'Rail- 
way Age')  shows,  for  each  of  the  years  from 
i8?6  to  1903,  inclusive,  the  number  of  railw^ 
corporations  for  which  receivers  were  appointed, 
with  their  mileage  and  the  aggregate  par  value 
of  their  stocks  and  bonds.  Similar  data  are  also 
given  concerning  the  railways  sold  at  foreclosure 

White  it  is  not  probable  that  railway  cor- 
porations will  hereafter  escape  entirety  from 
the  misfortunes  and  mistakes  which  result  in- 
evitably in  insolvency,  it  is  gratifying  to  note 
evidences  of  greater  wisdom  in  financial  man- 
agement and  to  record  the  impression  which  ap- 
pears wholly  justified  by  the  tacts,  that  the  rec- 
ord of  insolvency  show'n  for  the  worst  years  of 
the  last  great  depression  will  never  again  be 
equaled  in  the  railroad  6eld. 

H.  T.  Newcomb, 
Author  of  'Railway  Ecoiiomici.^ 

RaUway  Rolling  Stock.  Between  the 
earliest  days  in  the  history  of  railways  when 
everything  was  in  the  most  primitive  condition, 
and  the  immense  developments  of  traffic  of  re- 
cent years,  there  has  been  a  steady  progreia 
while  railroad  students  have  applied  themselves 
10  the  solution  of  the  problem  how  the  increas- 
ing trafRc  could  be  handled  most  expeditiously! 
and  at  the  same  time  ecanomicallj.  One  of  the 
most  potent  snggestLons  toward  the  reduction 
of  working  ex[>enses  is  that  the  ToBing  stodc 
shall  have  greater  capacity  in  order  to  reduce 
the  proportiiw  of  dead  weight  carried.  As  a 
result  of  this;  rails  have  to  be  made  heavier, 
roadbed  more  durable,  and  everything  enter- 
ing into  lailroad  consiniction  more  costly.  A 
freight  carload  hot  lor;g  since  was  12  torts,  while 
maximum  carloi:ds  no^  reach,  for  certain  com- 
moditiesr Euch  as  coal,  60. to  10a .tons,  and  from 
40  to  60  tons  for  ordinary  commercial  freight 
Locomotives  have  increased  in  weight  from 
SOfioa  pounds  to  joo^o  to  4oa/x)Q  pounds,  and 
the.  limit  is  nftt  yet  reached.  We  are  taking  up 
rails  weighing  50  to  60  pounds  to  the  yard  and 
are  putting  i^wn  rails  ranging  from  80  to  too 
pounds.  We  are  getting  away  from  bridges 
which  were  built  to  endure  a  Hve  majdnram 
load  of  3,500  pounds  per  lineal  foot,  and  arc 
building  bridges  designed  for  live  loads  of  7,000 
pounds  and  more  per  lineal  foot,  and  as  a  conse- 
quence, couplings  and  drawbars  have  to  be 
stronger  and  heavier. 

Railroads  are  consuming  constantly  increas- 
ing tonnages  of  iron  and  steel  in  pro|iortion  to 
their  mileage,  and  this  tendency  wilt  surely  con- 
tinue until  the  highest  factor  of .  efficiency  and 
consequently  the  lowest  possible  ton-mile  cost 
of  haulage  is  reached.  It  is  not  merely  a  mat- 
ter of  replacing  rails  and  bridgo,  locomotives, 
and  cars  with  heavier  ones  when  the  old  ones 
are  worn  out,  but  it  is  more  frequently  a  case 
of  discarding  the  old  for  the  new  before  the 
old  equipment  has  seen  half  the  years  of  its 
intended  service.  Freight  cars  cannot  be  made 
much  longer  or  wider  than  the  present  maxi- 
mum an  long  as  existing  curves  have  to  be 
negotiated,  but  they  may  be  made  higher,  be- 


cause the  almost  universal  use  of  the  air  brake 
no  longer  makes  it  nece&sary  to  allow  for  the 
brakeman  between  the  car  roof  and  the  over- 
head bridjje  or  viaduct.  Their  carrying, capacity 
Is.  also  being  augmented  by  the  substitution  oi 
steel  for  wood 

Changing  railroad  conditions  make  it  difficult 
to  estimate  the  life  of  locomotives,  and  of  pas- 
senger ar)d  freight  cars.  There  are  many  pas- 
senger coaches  in  use  to-dqy  which  were  built 
30  or  more  years  ago  ana  are  still  in  good  con- 
dition, if. not  modern  in  appearance.  The  cars 
that  were  lightly  built  25  years  ago  have  ii» 
business  in  modern  heavy  trains.  On  short 
branch  roads  they  serve  their  purpose.  The 
custom  now  is  to  build  with  steel  underfratning 
like  the  Pullmans,  so  that  it  is  almost  impoesible 
to  injure  them  in  a  wreck. 

The  box  car's  life  is  shortest  of  all  rolling 
stock,  and  this  is  owing  largely  to  the  changes 
in  construction.  The  capacity  of  cars  has  m- 
creased  from  40,00)  to  80,000  or  100,000  pounds 
each,  and  usage  is  rougher.  The  use  of  the 
air  brake  has  helped  to  preserve  them,  hut  it  is 
hard  service  at  the  best  tn  the  present-day  longi 
heavy  trains.  There  are  many  box  cars  run- 
ning, however,  which  have  seen  more  than  £5 
years  of  service,  and  their  life  might  be  averaged 
at  20  years.  There  is  no  reason  why  the  sf.eel 
gondolas  should  not  last  30  years  or  more,  as 
there  is  less  likelihood  of  their  wearing  o-it 
Wheff  ^  box,  freight,  or  passenger  car  serves  its 
time,  there  is  little  to  be  scrapped.  The  trucks 
and  rods  are  taken  out  and  the  wooden  portion 
is  burned  or  used  for  some  purpose,  such  as 
toolhouses  along  the  line. 

Car  equipment  is  not  always  discarded  be- 
cau!ie  worn  onl,  but  it  may  he  out  of  style,  or 
of  ftw  small  capacity.  One  of  the  results  con- 
stantly souf^ht  by  railroad  management  is  the  re- 
duction of  hmiling  expense  per  ion  per  mite,  and 
no  road  at  tllis  time  thinks  of  a  box  car  nf  less 
capacity  than  60,000  pounds,  and  80,000  or 
roo,ooo  is  preferred.  Monster  locomotives  asd 
long  trains  of  mammoth  cars  carry  an  im- 
mensely larger  quantity  of  freight  over  the  road  * 
in  less  time  than  formerly. 

At-a  recent  inventory  it  was  found  that  there 
were  in  the  service  of  the  railways  in  the  United 
States  44,871  locomotives  classified  as  follows: 
Passenger.  10,870;  freight,  25.944;  switching, 
8,057.  The  total  number  of  cars  of  all  classes 
,  was  i£o},3S^,  assigned  as  follows:  To  the  pas- 
senger service,  48,140  cars ;  (o  the  freight 
service,  1,693,78*  cars,  the  remaining  61.467  cats 
being  those  employed  directly  by  the  railways  in 
their  own  service.  Cars  used  by  the  railways 
that  wpre  owned  by  private  companies  and  firms 
are  not  included  in  tills  statement.  The  average 
number  of  locomotives  per  i,ooo  miles  of  line 
was  2lg.  The  average  number  of  cars  per  1,000 
miles  of,  line  was  9.540.  The  number  of  pas- 
senger miles  per  passenger  locomotive  was 
2,078,786.  The  number  of  ton  miles  per  freight 
locomotive  was  7,007,942,  The  aggregate  num- 
ber of  locomotives  and  cars  in  the  service  of 
the  railways  was  i348<a6a  Of  this  number 
1,402,259  were  litted  with  train  brakes,  and 
1,786,558  were  fitted  with  iititomatic  couplers. 
Practically  all  locomotives  and  cars  in  passengef 
service  had  train  brakes,  and  of  the  lO^To  loco- 
motives in  that  service  lOi^ie  were  fitted  wlih 
automatic    couplers.     With   respect  to    freight 
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9t  of  th«  freight  locomotives  had 
(Toin  brakes,  and  gS  per  cent  of  them  auto- 
matic couplers, 

LoanuotivQ  building  in  the  United  States 
has  reached  that  stage  in  its  development  when 
merely  increasing  the  weight  and  size  of  loco- 
motives for  the  railways  to  meet  increasing 
weights  of  trains  and  severity  of  service  does 
not  suffice.  It  appears  evident  that  to  increase 
capacity,  improve  economy,  and  at  the  same  time 
reduce  injury  to  track  a  new  development  is 
needed.  Already  in  £urope  limits  of  size  and 
weight  in  locomotives  have  been  reached,  and 
to  meet  analogous  conditi^HU  in  those  countries 
the  four-cylinder  balanced  compound  locomotive 
has  been  developed  into  remarkably  successful 

Sractice,  especially  in  the  principles  of  the  de 
riehn  compound.  To  advance  Amerif^n  prac- 
tice by  adapting  to  our  conditions  these  prin- 
ciples, which  )iaye_  brought  such  advantageous 
results  to  European  railw^s,  is  the  object  of 
the  American  Locomotive  Company  in  its  Cole 
four-cylinder  balanced  compound  locomorive. 
It  employs  the  priociftle  of  subdivided  power; 
two  of  the  cylinders  (the  high  pressure  be- 
tween the  frame*]  .drive  the  forward  or  crank 
axle,  and  the  others  (the  low  pressure,  outside 
of  the  frames)  drive  the  second  driving  axle. 
In  order  -to  secure  a  good  length  for  connect- 
ing rods  without  lengthening  the  boiler,  the . 
high-pressure  cylinders  are  located  in  advance 
of  then'  usual  position.  Special  stress  is  laid  on 
perfect  balancing  and  the  elimination  of  the 
usual  unbalanced  vertical  component  of  the 
counter  balance  stresses,  as  a  means  for  increas- 
ing capacity,  improving  economy  of  operation, 
and  nwintenance  and  promoting  good  condition 
of  the  track. 

The  question  of  properly  loading  locomotives 
has  loog  since  passed  the  theoreti^  stage,  and 
it  is  now  imperative  to  provide  some  practical 
and  accurate  method  for  tditaining  the  most 
economical  results  from  o[>eratton.  The  putting 
of  lag  per  cent,  on  one  train  and  75  per  cent,  on 
another  is  not  economical  or  in  line  with  good 
practice,  even  though  the  average  is  loo  per 
cent.  This  condition  exists  on  a  majority  of 
roads  that  do  not  provide  for  equating  the  ton- 
nage of  cars  of  different  gross  weight,  and  when 
engines  are  not  properly  rated.  Some  roads, 
when  rating  locomotives,  take  a  given  tonnage, 
say  3,000  gross  tons,  if  in  65  cars,  and  the 
engine  used  its  maximum  power  to  haul  it 
within  the  time  allowed,  that  then  becomes  its 
rating.  Now,  when  that  same  locomotive  has 
3,000  gross  tons  in  30,  40,  or  50  cars,  it  is  per- 
mitted to  move  over  the  road  light  loaded  from 
10  per  cent  to  3S  per  cent.,  and  in  most  cases 
is  a  net  loss  to  the  road  so  operating.  It  is 
impossible  to  build  np  all  trains  of  equal  average 
weight  of  cars ;  it  is  also  impracticable  to  at  all 
times  place  the  heavy  loida  next  to  the  engine, 
hence  proper  allowance  must  be  made  foe  each 
weight  of  car  and  its  location  in  the  train.  The 
use  of  block  signals  has  made  it  even  more  im- 
perative that  locomotives  be  not  overloaded,  for 
the  reason  that  overloaded  trains  invariably 
stall  on.  heavy  grades,  which,  in  turn,  blocks 
trains  following  it  on  the  same  grade  where 
they  should  have  the  beneAt  of  momentum  to 
assist  theih,  but  when  stopped  they  frequently 
are  un^le  to  again  get  their  train  in  motion, 
'idag  c^llged-to  double  the  hill. 


delaying  themselves,  and  possibly  trains  of  a 
superior  class. 

It  is  well  understood  that  the  punishment 
inflicted  upon  cars  and  lading  by  current  con- 
ditions in  handling  heavy-capacity  cars  in  long 
trains  with  modem  locomotives  is  a  source  of 
heavy  loss,  both  in  actual  expenditure  of  money 
to  make  repairs  and  pay  damages  and  in  time 
lost  by  cars  out  of  service.  The  real  cause  of 
this  trouble  was  not  so  clear,  however,  until  a 
dynamometer  car  was  provided,  capable  of 
measuring  the  shocks  and  strains  incidental  to 
handling  modem  traffic.  The  recent  West 
Seneca  tests  are  in  themselves  sufficient  to  show 
the  magnitude  of  these  strains  and  the  total 
inadequacy'  of  existing  spring  gear  to  protect 
them,  while  the  great  capacity  of  the  Westing- 
house  friction  gear  and  the  peculiar  nature  of 
the  resistance  employed,  which  enables  it  to 
absorb  and  dissipate  serious  shocks,  is  well  illus- 
trated. 

It  will  be  conceded  that,  directly  and  indi- 
rectJy,  the  most  vulnerable  feature  in  the  brake 
equipment  of  to-day  is  the  hose  contiection,  due 
to  the  fact  that  while  designed  to  be  uncoupUi 
as  well  as  coupled  by  hand,  it  is  the  pernicious 
but  inevitable  practice  to  pull  them  apart,  thus 
injuring  and  ultimately  destroying  the  hose,  not 
to  mention  damage  done  to  piping  and  conse- 
quent loss  by  leakage.  Reliable  statistics  show 
that  the  automatic  air  coupler  reduces  cost  of 
air-brake  hose  maintenance  more  than  50  per 
cent.,  while  the  saving  in  time  required  in  mak- 
ing up  or  shifting  trains  is  very  great.  The 
beneiicia]  effect  of  this  saving  in  crowded  yards 
can  hardly  be  estimated.  Another  time-saving 
appliance  which  is  rapidly  coming  into  use  is 
the  automatic  brake  slack  adjuster.  The  ad- 
justment of  piston  travel  by  hand  Is  at  best  a 
slow  process,  and  the  results  are  generally  un- 
satisfactory from  the  standpoint  of  economy  in 
the  wear  of  brake  shoes,  while  the  inequality  of 
piston  travel  resulting  therefrom  produces  an 
unevenness  of  braking  effect  in  handhng  trains 
that  might  well  be  avoided.  The  automatic  ad- 
juster is  a  cheap  and  efficient  remedy  for  these 
troubles. 

The  use  of  electric  locomotives  is  becoming 
more  extensive.  For  many  different  varieties  of 
service  they  present  features  of  economy,  con- 
venience, and  safety  that  are  rapidly  bringing 
them  into  general  favor.  For  mine  haulage, 
electricity  is  by  far  the  most  convenient,  flexiUc, 
and  economical  form  of  motive  power.  For 
light  service  on  short  railroads,  for  suburban 
freight  and  passenger  IrafEc.  for  yard  and  tun- 
nel service,  for  industrial  haulage,  power- 
houses, lumber  yards,  and  plantations,  it  pos- 
sesses many  important  advantages  over  steam. 
Hugh  T.  Downing, 

Mechanical  Eng inter. 

Railwmj  Round-HouMi.  The  development 
of  the  steam  railroad  engine-house  or  round- 
house, as  it  is  more  commoidy  called,  is  co- 
incident with  the  development  of  the  railroad. 
It  was  sufficient,'  in  the  earlier  days,  to  provide  a 
house  more  as  a  protection  from  the  weather 
than  as  a  shop  fitted  with  studied  appliances  for 
quickly  and  economically  making  locomotive  re- 
f»irs  and  attending  to  the  regular  routine  work. 
As  the  development  of  the  railroad  called  for 
specialists- in  its  various  branches,  the  rotmd- 
lioute  demanded  its  share  of  cnrefiil  engineering 
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lo  obtain  the  desired  result  of  having'  each  in- 
stallation and  its  accessories  arranged  to  b«sc 
suit  the  local  conditions. 

The  general  principle!  which  govern  the  plan- 
ning of  a  round-house  lay-out  are:  proximity  to 
the  car-yards ;  unobstructed  connecting  tracks ; 
independent  incoming  and  outgoing  tracks; 
facilities  on  either  or  both  of  these  tracks  for 
supplying  the  locomotive  with  coal,  sand,  and 
water;  facilities  on  the  incoming  track  for  tak- 
ing care  of  ashes  and  clinkers ;  storage-room 
for  the  maximum  ntimber  of  incoming  engines; 
and  cross-over  or  auxiliary  tracks  to  allow 
flexibility  in  handling  any  one  engine  as  received 
on  the  incomiuK  track  in  preference  to  others  or 
to  minimize  the  chances  of  a  blockade  due  to 
accidents. 

Construction. — Most  engine-houses  are  round, 
hence  the  commonly  used  term.  Pivoted  at  the 
centre  of  the  house  and  usually  in  an  open  pit 
is  the  turntable.  In  regions  of  heavy  snowfall 
this  pit  is  ofteii  covered.  Radiating  from  this 
centre  are  the  tracks  which  enter  the  stalls  of 
the  house  and  also  the  incoming  and  outgoing 
tracks.  The  inner  and  outer  walls  of  the  house 
are,  in  their  relation  to  each  other,  concentric 
polygons,  with  their  diameters  coincident.  The 
diameter  of  the  house  is  large  or  small  accord- 
ing to  the  number  of  stalls  that  are  desired  in 
the  completed  circle,  the  inner  circle  being  pro- 
portioned so  that  the  door  openings  will  be  wide 
enough  to  amply  clear  the  widest  locomotive. 
General  practice  is  lo  make  these  doorways  12 
feet  wide  and  at  least  16  feet  high  in  the  clear 
.;>peninK.  The  distance  from  the  iimer  wall  to 
the  outer  wall  for  new  houses  is  seldom  made 
less  than  80  feet  and  in  many  cases  much  more. 
Figuring  for  the  longest  locomotive  to  be 
handled,  a  sufficient  space  is  left  between  the 
-walls  of  the  building  and  the  ends  of  the  loco- 
motive to  pass  around  the  house  and  do  the 
necessary  trucking. 

There  are  several  prominent  instances  where 
rectangular  and  other  special  shaped  engine- 
houses  have  been  constructed.  This  plan  is 
adopted  either  as  an  expedient  to  use  to  the  best 
advantage  all  of  a  valuable  piece  of  property  or 
to  have  the  building  fit  harrtioniously  mto  the 
general  arranpjement  of  other  shops  around  it. 
Instead  of  b.eing  served  by  a  turntable  these 
houses  make  use  of  a  transfer  table  or  a  set  of 
fan-shaped  tracks.  For  turning  the  locomotives 
a  "  Y  "  or  a  turntable  is  added. 

In  arranging  the  stalls  of  a  round-house,  care 
is  taken  to  have  opposite  tracks  match  across 
the  table.  This  little  detail  is  of  the  greatest 
benefit  in  the  operation  of  the  house  because 
it  permits  the  handling  of  a  dead  locomotive  by 
other  locomotives  under  steam.  If  the  tracks 
do  not  m.itch,  this  cannot  be  done  and  much 
time  is  lost  in  moving  (he.  engine  by  hand. 

Some  sort  of  poWer  devit*  k  geiMiMlfy  naed 
for  tnrpinff  the  table.  Electricity,  compressed 
air,  steam,  and  gasoline  are  employed  according 
to  the  local  conditions.  When  electric  current 
can  be  depended  upon  at  611  hours  of  the  day 
and  night  it  is  usually  selected.  Gasoline  engines 
are  preferable  when  an  independent  equipment 
is  necessary.  -Compressed  air  and  ateam  can  be 
used  to  advantage  but  they  are  not  as  s«is- 

Sitttated  between  the  raita  of'  the  tracks  in 
the  house  hre  tiie  pfts.  "Tbeae  tilts  are  tar  use 


in  getting  at  all  parts  of  the  runninB  'gau  of  the 
locomotive.  They  are  made  long  enoi^b  to  ex- 
tend beyond  the  front  wheels  of  the  engitie  and 
the  rear  wheels  of  the  tender.  The  usual  length 
is  from  50  to  60  feet,  with  the^bottotn  sloping 
toward  one- end,  in  either  direction,  as  best 
suits  the  drainage  proUem.  The  depth  varies 
considerably,  a  fair  average,  however,  is  30 
inches  at  the  shallow  end  and  36  inches  at  the 
deeper  end.  The  pit  floor  is  crowned  in  the 
centre,  thus  leaving  a  place  as  dry  as  possible 
for  the  men  to  stand  on  while  under  the  loco- 

A  very  important  detail,  from  the  operating 
standpoint,  is  the  flooring  of  the  house.  This 
must  be  very  substantia!  as  well  as  impervious 
to  water  and  oil,  both  of  which  are  always 
present  in  large  quantities.  Experiments  are 
being  extensively  carried  on  to  determine  what 
is  the  best  floor  to  use,  from  which  it  appears 
that  some  form  of  concrete  is  the  most  satis- 
factory, Brlok  and  cedar  blocks  as  well  as 
planking  are  also  used  extensively.  The  floor  is 
arranged  to  shed  the  water  as  quickly  as  pos- 
sible imo  the  pits. 

The  heaviest  Mrvice  on  the  floor  Comes  jost 
mrtside  the  pits  where  lifting  and  jacking  is  done 
around  the  locomotive.  With  a  view  to  strength- 
ening this  floor  the  sidewalks  of  the  pits  are 
.lometimes  made  very  wide  so  that  the  jacking 
can  be  done'  directly  over  them.  Good  heavy 
timber  construction  for  this  part  of  the  floor 
is  very  serviceable. 

Pipe  outlets  are  arranged  around  the  bowse 
so  as  to  deliver  compressed  air,  steam,  and 
water  to  the  spaces  between  the  pits.  The  air 
and  steam  mams  are  ordinarily  placed  over- 
head with  drop  pipes  for  the  outlets.  At  times, 
however,  these  mains  are  located  in  the  same 
underground  pit  which  contains  the  water 
mains.  The  pressure  in  the  -water  main  is  main- 
tained at  least  at  too  pomids  per  square  inch. 
This  pressure  is  utilized  in  waifaing  ont  or  dean- 
ing  the  locomotive  boilers  of  the  mnd  and  sale 
present,  at  times  in  large  quantities. 

Some  sort  of  blow-off  piping  is  ordinarily  in- 
'  stalled.  The  simplest  plan  is  a  main  pipe  con- 
necting all  the  pits,  from  which  there  is  a 
'  branch  to  each  pit  with  a  check  and  special  fit- 
ting for  connecling  it  to  the  boiler  of  the  loco- 
motives. The  main  pipe  has  an  outlet  tbn>Hgh 
E:u<table  catch  basins  and  It'.os  to  the  sewer 

In  oonnection  witb.tfae  waetiing  out  of  boil- 
ers, there  are  many  more  or  less  elaborate 
arrangements  of  pipes  and  reservoirs  used, 
which*  have  for  their  aim  tl>e  saving  of- water 
and  tlie  eonservatioii  of  the .  heat  ordinarily 
wasted  in  the  blow-olf  -water. 

The  heating,  lighting,  and-  ventilating  of 
engine-houses  are  probl<^s  which  nnftl  reccnti) 
have  been  ot^ -partially  solved.  Newer  bouses 
are  constracted  with  the  wtills  msde,  as  far  as 
practicable,  of  glass.  The  doors 'and' even  the 
roofs  are  also  arranged  to  admit  light.  -  'For 
night  use;  electric  Kgltttng  is  ustid,  where  pos- 
siole.  With  a  ^entrous  supply  of  plug  ondets 
and  extension  lights,  a  model  condirion  is  ob- 
tained. The  unkatisfactory  oil  torch  and  lantcm 
are  thus  eliminated. 

The  tieatltig  aitd  ventilating  tn'oblents  ars 
being  4erv  suocesifullv  sol-md  by  the  F>!tot  blast* 
rAethod  of  heating.  Tbisvis  the  well  kaonm  sys- 
tem of  forcing  heMed  air  tiinNigli  duett-  wind) 
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diitribirte  it  advintageortdy  throughout  the 
traitdiag:  For  round-house  use  the  particular 
advantages  are  m  being  able  to  concentrate  a 
larger  or  smaller  amount  of  hot  air,  a9  desired, 
upon  Ibe  ic7  or  frozen  machinery 'of  a  locomo- 
tive and  in  supplying  a  large  quantity  of  fresh 
Mr,  contimiously  forcing  out  the  gaseous  and 
vitiated  air  produced  by  the  fires  in  the  locomo- 
tive boilers. 

Machine  Tool  Equipment. — Very  few  round- 
houses of  any  importance  are  in  operation 
which  do  not  have  some  sort  of  machine  tool 
equipment.  The  list  contains,  generally,  a  large 
and  a  small  lathe,  a  planer,  a  shaper,  a  drill  preis, 
a  bolt  cutter,  and  an  emery  wheel.  In  case  the 
house  is  not  in  touch  with  some  repair  shop, 
additional  machines  are  installed,  such  as  an 
air  compressor,  a  dynamo,  a  wheel  press,  a 
wheel  lathe,  and  drop  pits.  These,  together  with 
an  assortment  of  air  tools  and  the  m^ny  special 
handy  tools,  permit  of  the  heaviest  running  re- 
pair work  being  done  on  the  locomotives. 

Outside  Facilitits.—  Tiie  outside  facilities  in 
connection  with  the  ronnd-house  ocnsist  of  the 
coaling  station,  the  sanding  appliances,  the 
clinker  pit,  and  the  watering  arrangements. 
These  are  ordinarily  located  on  the  incoming 
track  between  the  storage  track  and  the  turn- 
table.   Their  arrangement  is  varied  to  suit  local 


is  removed  from  the  grates  it  is  very  injurious 
to  the  boiler  to  handle  the  locomotive  more 
than  absolutely  necessary,  hence  the  dinker  pit 
is  located  with  this  in  view.  The  pit  is  some 
fbrm  of  opening  under  the  rails  of  the  track  into 
which  the  clinkers  and  ashes  can  be  dropped. 
From  the  ph  they  are  removed  to  the  cinder 
cars  for  disposition  along  the  company's  light 
of  way.  A  small  pit  is  sometimes  provioed 
under  the  outgoing  track  for  the  cleauing  of  the 
ash  pans  of  locomotives  that  are  leaving  the  hMue. 

Water  is  obtained  directly  from  a  tank  by 
means  of  a  dn^p  spout  or  from  a  swinging  stand 
pipe.  Where  conditions  permit,  this  tank  or  pipe 
is  located  in  connection  with  the  sanding,  appa- 
ratus so  that  the  locomotives  can  be  supplied 
with  one  movement.  The  sand  is  supplied  by 
gravity  tlirough  a  suitable  pipe  from  an  elevated 
storage  bin.  Before  being  stored  it  is  dried  or 
roasted  so  as  to  remove  all  traces  of  moisture. 

The  coaling  station  consists  of  some  sort  of 
elevated  bin  and  a  suitable  spout  to  deliver  the 
coal  to  the  locomotive  tender.  Various  types 
of  coal  chutes,  os  they. are  called,  aip  used.  A 
familiar  form  is  the  inclined  track  cfiufe  up 
which  the  loaded  cars  are  gj^hed  by  a  locomo- 
tive or  hauled  by  a  cable.  The  top  of  the  chute 
where  the  cars  are  to  stand  is  made  level.  The 
coal  is  removed  into  storage  pockets.  According 
to  the  type  of  chute,  these  are  made.  large 
enough  to  hold  several  hundred  tons  of  cgal  or 
sra.iU  enough  to  bold  a  supply  of 'coal  sufficient 
for  one  locomotive. 

In  some  installations,  a  combired  coal  chute, 
dinker  .pit,  and-  sand  tower  is  used.  For  this 
plan,  a  conveyer',  takes  the  coal  from  a  pit  un- 
der the.  coal  supply  track  and  deposits  it  in  a 
hopper  over  the  engine  track.  This  hopper  is 
supported  on  scales  and  aiitogfapbic  rerords  are 
made  of  the  coal  delivered  to  the  locomotives. 
This  5ame  conveyor  also  tatjee  the  ashes  from 
Ihe  clinker  pit  to  a  slot-age  bin  from  which  they 


are  deliTered  to  cars.  The  saiid  also  is  elevated 
to  its  special  bia  With  suitably  located  water 
supply  this  sort  of  installation  is  very  economkal 
of  space.  It  also  permits  of  the  giving  of  all 
supplies  as  well  as  cleaning  the  fire  with  one 
"spotting"  of  the  locomotive. 

To  take  the  place  of  a  coal  chute  and  a  de- 
pressed cinder  car  track,  locomotive  cranes  arc 
often  employed  which  are  arranged- with  grab 
buckets.  These  cranes  can  take  coat '  directly 
from  the  car  and  deposit  it  into  the  locomotive 
tender  as  well  as  pick  up  the  ashes  from  the 
clinker  pit  and  deposit  them  in  the  cinder  car, 

Orgam'aifwB.— A  round-house  is  a  scene  of 
activity  for  all  of  the  34  hours  of  the  day.  The 
continued  arrival  and  departure  of  locomotives, 
together  with  the  roulme  worit  of  repair  and 
attention  given  them,  requires  an  organization 
which  must  run  with  dock-like  precision  and 
at  the  same  time  must  be  capable  of  adjustment 
to  abnormal  conditions. 

At  the  head  of  this  organization  is  the  round- 
house foreman,  who  is  responsible  to  the  divi- 
sion master  mechanic.  He  also  works  in  con- 
junction with  the  train  dispatcher,  having  in 
View  the  getting  of  certain  locomotives  ready 
for  service  at  the  proper  time  for  regular  trains 
and  others  as  soon  as  possible  for  extra  trains. 
His  particular  duties  arc  to  distribute  the  work 
to  the  workmen  and  keep  in  touch  with  all  that 
is  going  on  in  his  domain.  When  the  house  is 
large  and  the  amount  of  detail  too  great  for 
the  personal  attention  of  one  man,  sub-foremen 
are  appointed  to  have  charge  of  such  spedal 
work  as  machine  repairs,  boiler  washing  and 
inspection,  engine  dispatching,  etc  These  men 
take  complete  charge  of  tlu;  details  assigned 
them  and  report  to  the  house  foreman. 

The  engine-men,  on  bringing  the  locomotive 
from  the  yards  or  station,  leave  it  on  the  storage 
portion  of  the  incoming  track.  The  engineer 
looks  over  the  entire  machine,  inspecting  each 
part  for  defects  and  then  makes  a  written  re- 
port on  a  prepared  form  of  what  he  finds 
wrong.  He  adds  information  concerning  the 
boiler  pops  or  safely  valves,  the  injectors,  the 
air  pump,  and  other  such  special  fittings, 

'The  lireman  attends  to  obtaining  the  neces- 
sarf  supplies,  such  as  oil,  waste,  etc  It  is  cus- 
tomary in  most  instances  for  the  engineer  to 
leave  a  ticket  for  the  amount  of  coal  the  hostler 
is  to  take  on  the  tank.  After  leaving  the  loco- 
motive the  engineer  registers  in;  that  is,  he  fills 
out  the  register.  Here  he  writes  his  own  name, 
his  fireman's  name,  his  engine  number,  the  train 
number,  the  time  of  arrival  at  the  round-house, 
and  all  such  train-operating  information.  Often 
he  is  required  to  show  the  hours  that  he  has 
been  on  duty  and  the  amount  of  rest  that  he 
is  entitled  to  before  he  can  he  called  for  service. 

The  locomotive  is  taken  from  the  storage 
track  by  the  hostler  and  his  helper  to  the  coal 
chute,  the  sand  tower,  the  water  tank,  and  the 
cinder  pit  The  supplies  arc  obtained  and  the 
fire  cleaned  before  taking  it  across  the  turntable 
to  the  house.  After  reaching  the  stall,  a  second 
inspection  of  the  machinery  is  made  by  a  man 
(rained  to  that  speaal  work.  This  man  also 
makes  a  written  report  and  the  two  records  thus 
obtained'must  tbily  in  important  details.  These 
work  reports  arc  used  l^  the  foreman  or  his 
assistant  in  dbt^ibutii^  the  work  among  the 
mechaiiiis. 
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A  boiler  maker  enters  the  &re  box  and  in- 
■pects  and  makes  nuining  repairs  to  the  boiler, 
especiallj  stopping  all  leaks  as  they  arc  found 
in  the  flues  and  fire  boi.  The  smoke  box  at  the 
front  of  the  boiler  ia  regularly  opened  and  ex- 
amined   for    defects    in    the    spark-preventing 

At  certain  times,  the  periods  varying  accord- 
ing to  the  local  water  conditions,  the  locomotive 
boiler  has  to  be  washed  out  or  have  the  water 
changed.  If  the  latter  course  is  pursued,  the 
water  is  allowed  to  run  out  and  the  boiler  filled 
with  a  fresh  supply.  If  washing  is  done,  the 
various  washout  plugs  are  removed  and  all  the 
internal  parts  of  the  boiler  thoroughly  washed 
off.  This  is  accomplished  by  the  use  of  special 
nozzles  of  various  sorts  which  will  throw  the 
high-pressure  washout  water  to  just  the  points 

Each  mechanic,  as  his  part  of  the  work  is 
finished,  makes  his  'completed*  mark  on  the 
engine  condition  board  or  on  the  locomotive 
itself.  By  reference  to  the  board  the  foreman 
and  the  call  boy  can  tell  at  a  glance  what  loco- 
motives are  ready  for  service  and  approximately 
how  soon  others  will  be  ready.  As  soon  as 
definite  information  can  be  given  as  to  the  time 
that  a  ■rounds*  locomotive  will  be  ready,  the 
train  dispatcher  is  notified.  On  his  order,  the 
engine-men  are  called  and  the  locomotive  sent 
to  the  yards. 

Engine-men  regularly  assigned  to  certain 
trains  are  expected  to  be  on  hand  in  time  to 
look  over  the  locomotive,  Inspect  all  parts,  see 
that  all  the  necessary  supplies  are  on  hand,  and 
take  the  locomotive  either  from  the  round-house 
stall  or  the  outgoing  track.  If  the  train  is  un- 
usually late  the  call  boy  is  sent  to  advise  them 
of  the  fact.  The  calling  district  is  ordinarily 
within  a  radius  of  one  mile  of  the  house.  Men 
on  'rounds*  engines  or  extra  men,  as  they  are 
designated,  are  always  called.  Thev  are  sup- 
posed to  remain  within  the  calling  district  and 
to  advise  the  round-house  foreman  of  their 
whereabouts.  When  called,  the  men  are  usually 
required  to  put  their  signature  in  the  call  book 
which  the  boy  carries  with  him,  and  occasionally 
-  to  add  the  time.  Some  organisations  require  a 
registering  out  as  well  as  the  registering  in. 
W.  E.  DuKHAw. 
Mechanicid  Engineer,  Chicago  &  North  West- 
em  Railway  Co. 

Railway  Securities.     The   capital   required 
relatively  small  railway  is  usually 


_ _   _J  adapted  to   the   requirements  of 

way  finance  as  to  provide  the  sort  of  capitalistic 
association  necessary  to  the  enormous  railway 
development  of  the  last  ?o  years.  It  meets  not 
only  the  need  for  vast  a^regates  of  capital,  but 
also  those  for  limited  liability,  centralized  con- 
trol and  substantial  continuity  of  management 
.  and  policy.  Consequently  those  who  undertake 
railway  enterprises  invariably  receive  corporate 
securities  in  exchange  for  their  contributions  of 
capital  and  these,  representing  claims  upon  the 
property  created  and  its  earning,  are  properly 
regarded  as  constituting   liabilities  of  the  cor- 


poration. In  the  siButlest  form  of  ^immring  a 
corporate  enterprise  the  securities  issued  arc  all 
of  one  grade  and  participate  equally  in  the  dis- 
tribution of  the  profits  while  having  no  other 
claim  upon  the  assets  of  the  corporation  unless 
it  is  dissolved  and  its  affairs  wound  up.  Such 
securities  are  known  as  stock  or  shares  of  stock 
In  practice  it  has  been  found  advisable  to  hold 
out  different  inducements  to  different  .classes  of 
investors.  Some  investors  are  attracted  by 
speculative  proposals  in  which  the  possible  gains 
are  high,  but  the  event  doubtful,  while  others 
prefer  lower  returns  if  they  are  accompanied  by 
greater  certainty.  The  more  conservative  in- 
vestors are  therefore  offered,  according  to  their 
respective  degrees  of  conservatism,  preferred 
stock,  non-cumulative  or  cumulative;  income 
bonds ;  collateral  trust  bonds,  equipment  trust 
bonds,  and  mortgage  bonds.  Preferred  stock  is 
entitled  to  dividends  at  a  certain  rate  before 
there  is  any  payment  to  the  holders  of  common 
slock  and  if  it  is  cumulative  the  dividends  not 
earned  or  paid  during  a  particular  year  must 
be  made  up  before  there  can  be  any  dividend 
payments  on  the  common  stock.  Preferred  stock 
may  or  may  not  participate  in  further  earnings 
beyond  the  rate  for  which  it  is  preferred.  In- 
come bonds  entkle  the  holder  to  a  certain  in- 
terest, provided  it  is  earned.  Collateral  trust 
bonds  usually  rest  upon  the  credit  of  the  com- 
pany issuii^  them  and  also  represent  pledged 
securities,  commonly  those  of  subsidiary  cor- 
porations.  Equipment  bonds  are  issued  to  pro- 
vide for  the  purchase  price  of  new  equipment, 
commonly  paid  for  in  annual  or  semi-annual  in- 
stalments, and  are  secured  by  a  lien  upon  such 
«(^uipment  Mortgage  bcwds,  as  their  name  im- 
plies, represent  indebtedness  secured  by  mort- 
gage upon  all  or  part  of  the  property  of  the 
corporation.  Many  railways  have  outstanding 
several  classes  of  mortgage  bonds  of  different 
degrees  of  priority.  The  following  statement 
shows  the  par  value  of  the  secnrities  of  the  dif- 
ferent classes  outstanding  on  30  June  igog  and 
the  proportion  of  each  class  to  the  ^gr^ate 
representing  all  s 


Pnfcrnd  Mmk i,t6j,>g6,oeo 
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Bquipment  boni^. 30T.S69.06T 

MOTtsace  bcodl 6.M1.01>.M>S 

TotiU Jit,  48  J.  868,  WJ 

It  is  important  that  the  total  par  value  of  the 

securities  shown  above  should  not  be  mistaken 
for  the  actual  capitalization  of  railway  property. 
It  is  considerably  in  excess  of  the  real  capitali- 
zation, that  is,  the  securities  in  the  hands  of  the 
real  owners  (and  creditors)  of  the  railways, 
for  railway  corporations  are  themselves  large 
owners  of  railway  securities.  The  controlling 
corporations  in  large  systems  often  own  large 
blocks  of  the  stocks  and  bonds  of  subsidiaipr  cor- 
porations for  which,  in  turn,  they  have  issued 
their  own  shares  or  bonds.  Consequently  there 
is  much  duplication  which  must  be  deducted  be- 
fore the  real  capitalization,  so  far  as  the  {>ublic 
is  concerned,  can  be  discovered.  The  railway 
shares  held  by  railway  corporations  on  30  June 
1902  had  a  par  value  of  11,710,145,144  and  the 
bonds  so  owned  had  a  par  value  of  |498.373>449- 
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iKting 

12,208,518,793.  from  $i3,i34,i83«64.  leaves 
$9/}35,664,i7i,  &s  the  par  value  of  the  railway 
securities  actually  outstanding  as  against  the 
railway  system  as  a  whole.  It  is  interesting  to 
observe  that  the  total  payment  to  the  owners 
of  these  securities  during  the  year  which  ended 
with  30  June  1902,  was  $417,511,327,  an  amount 
which  if  capitalized  at  4  per  cent  per  annum 
would  equal  $i0437.780pO?5  or  within  5.16  per 
cent  of  the  actual  capitalization. 

H.  T.  Newcomb. 
Author  of  'Railway  Economict.'' 

Railway  Shop  Practice.  Railway  shop  prac- 
tice differs  in  many  respects  from  methods  in 
effect  in  the  average  manufacturinf;  coitcem. 
lliis  is  especially  true  of  the  class  and  char- 
acter of  the  work  performed-  In  private  insti- 
tutions where  the  product  consists  largely  if  not 
entirely  of  new  work,  a  single  operation  mav 
be  repeated  over  and  over  ai;ain.  A  factory 
makinjt  a  specialty  of  th*"  manufacture  of  bolts 
may  construct  a  machine  and  supply  it  with  a 
full  equipment  of  dies  to  produce  a  certain  size 
of  bolt.  The  machine  can  then  be  operated  up 
to  its  maximum  capacity  on  this  single  product 
until  it  is  worn  to  a  point  where  it  is  rendered 
unfit  for  further  service. 

A  locomotive  plant,  mannfacturinff  new 
enftines  only,  may  so  classify  the  work  as  to  be 
able  in  ahnost  every  instance  to  confine  the 
entire  time  of  each  machine  to  repeatinK  a 
certain  operation. 

In  the  locomotive  repair  shop,  however,  on 
account  of  the  wide  ranfte  In  the  number  of 
pieces  and  the  small  capacity  of  the  average 
shop,  such  a  variety  of  operations  is  required  as 
to  render  necessary  the  accomplishment  of  many 
kinds  oi  work  on  a  single  machine. 

A  90-inch  boring-  mill  must  be  used  to  bore 
driviiw  wheel  tires,  turn,  bore  and  face  cast  iron 
and  cast  steel  wheel  centres,  face  locomotive 
front  ends,  turn  and  bore  c^inder  bushings, 
and  so  on.  In  lilu  manner,  a  4:9-inch  boring  mill 
will  be  required  to  bore  eccentric  straps,  turn 
and  bore  eccentrics,  face  cylinder  heads,  turn, 
bore,  and  cut  off  cylinder  and  piston  valve  pack- 
ing, and  many  other  operations  which  in  each 
case  require  special  tooU  for  setting  and  machin- 
ing the  work.  One  bolt  machine  will  likely  be 
used  to  head,  and  one  thread  cutting  machine 
to  thread  all  the  different  sizes  of  bolts  for  the 

Therefore,  on  account  of  the  variety  of  the 
work  to  be  considered,  the  scope  of  this  article 
will  cover  certain  rules,  which,  if  carefully  fol- 
lowed, should  secure  the  maxjirnHn  output  of 
such  average  shop  facilities  as  are  to  be  found 
at  present  in  connection  with  the  various  roads 
of  the  country. 

The  capacity  of  any  shop  depends  as  mnch 
or  more  on  its  qRicial  organization  as  upon  the 
number  of  men  employed.  The  discipline  main- 
tained in  the  shop  during  working  hours  and 
the  relation  of  the  foremen  one  to  another  are 
among  the  first  subjects  that  will  confront  the 
shop  superintendent,  and  which  must  be  studied 
and  mastered  by  him  before  he  can  hope  to 
obtain  rciults  from  the  equipment  and  force 
in  his  charge. 

Every  railway  repair  shop  is  divided  into 
certain  d<iiartments,  among  which  may  be 
enumerated  the  erecting  shop,  or  floor  side ;  the 


machine  side,  tncludin(  the  6ttiiig  shop,  or  vi$e 
work,  and  the  tool  room;  the  tin,  pipe,  and 
copper  department;  the  blacksmith  shop,  boiler 
shop,  paint  shop,  tank  and  truck  sfai>p,  and 
carpenter  shop.  Under  certain  conditions  there 
might  be  others,  as  the  foundry,  frog  shop.  etc.. 
but  this  class  of  work  will  not  be  considered 
here.  Each  one  of  these  departments  jhouid 
have  an  official  head,  and  over  all  must  rest  the 
guiding  hand  of  the  master  mechanic  or  shop 
superintendent. 

A  successful  shop  organization  must  be  equal 
in  all  its  parts,  and  the  head  of  each  department 
must  be  a  manager  of  men  as  well  as  an 
observer  of  details.  If  the  foreman  in  charge 
of  a  certain  class  of  work  is  incompetent,  in- 
active, or  deficient  in  methods  of  discipline,  or 
if  he  lacks  a  particular  machine  or  device  for 
quickly  handling  his  part  of  the  repairs,  the 
output  of  the  plant,  no  matter  how  well  equipped 
every  other  department  may  be,  will  finally  be 
measured  by  the  number  of  engines  which  he 
is  able  to  repair  in  a  given  time. 

When  capable  men  have  been  placed  at  the 
head  of  each  department,  the  shop  superin- 
tendent should  then  sustain  them  to  the  extent 
of  his  ability,  holding  them  individual^  respon- 
sible for  their  doty  to  the  company  and  their  ■ 
relation  to  the  men. 

The  qualifications  necessary  to  make  up  a 
well-rnunded  foreman  are  good  health,  jndg- 
mait  or  common  sense,  honesty,  determination, 
tact,  energy,  special  knowledge  of  the  woric, 
and  H  fair  education ;  and  with  his  agencies, 
men  and  machines,  he  should  work  for  results- 
He  must  plan  his  work  ahead  and  see  that  each 
machine  over  which  he  has  charge  is  supplied 
with  the  proper  damps,  jigs,  and  appliances  for 
doing  the  work,  as  well  as  proper  cutting  tools, 
and  are  used  to  set  the  work  in  the  machine 
and  cut  the  metal  at  the  right  speed  and  feed. 
This  requires  ability  to  take  pains  with  little 
things  and  concentrate  the  necessary  forces  on 
a  muhitude  of  small  things.  Each  machme 
must  be  kept  clean  and  in  good  order,  and  to  do 
this  the  foreman  must  be  clean  and  neat  himself. 

The  successful  gang  foreman  must  havr 
executive  ability  which  is  nothing  more  or  less 
than  knowing  how  to  distribute  responsibility 
so  that  every  workman  not  only  accepts  his 
share  of  duty,  but  contiiuies  unfailingly  to  do 
JL  If  he  accomplishes  results,  he  must  know 
how  to  make  other  people  feel  the  trust  imposed 
upon  them,  and  to  faithfully  perform  the  part 
of  work  assigned  to  their  charge.  Every  man 
.  in  the  shop  must  be  held  responsible  for  his 
work,  which  should  be  the  required  amount  and 
of  the  proper  quality,  not  because  the  foreman 
.  watches  him  closely,  but  rather  from  a  pressure 
of  a  right  conception  of  his  duty  to  the  company 
which  should  make  itself  felt  throughout  the 

•Gang  foremen,  so  far  as  it  is  possible,  should 
be  relieved  practically  of  all  clerical  work.  Their 
time  should  be  spent  with  the  men  in  teaching 
them  quick  methods  and  looking  after  such 
details  as  have  a  direct  bearing  on  the  output. 

A  constant  supervision  should  be  kept  over 
the  work  of  each  department  to  see  that  it  is 
quickly  moved  from  one  shop  to  another,  or 
from  one  machine  to  another,  and  to  see  that 
each  operation  is  being  done  according  to  the 
best  known  methods  or  on  the  machine  beat 
adapted  to  that  particular  work.  -,  . 
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The  sole  object  to  be  souftht,  both  by  men 
and  foremen,  iflusl  be  the  (treateat  possible 
output  of  perfect  finished  work  with  the  least 
delay  and  waste. 

To  accomphsh  this,  the  particular  line  of 
work  in  charae  of  each  foreman  must  be  sys- 
tcroatized.  There  must  be  a  certain  routine 
way  of  doiiw  thinKs,  and  that  the  best  way. 

This  one  thinK  should  be  remembered,  how- 
ever, that  system  is  not  work,  but  a  means  of 
reducinK  the  amount  of  labor  necessary  to  pro- 
duce a  fixed  product;  system  requires  no  spe- 
cialists, but  permits  few  to  accomplish  much  by 
briiiRinK  brain  and  hand  into  intelliKent  action. 
It  loads  no  man  with  labor  beyond  his  proper 
share,  but  liRlitens  the  task  of  each  by  exactly 
defininf;  it.     The  heavy  load  usually  borne  by  < 


few    faithful    employees    is    distributed    evenly      the  adoption  of  these 


There  are  several  brands  of  this  steel,  those 
m  general  use  being  Mushet's  Special,  and  Allen 
hidh  speed  steel,  which  is  an  Enjrllsh  product; 
Styrian  or  Bohler  rapid  steel,  an  Austrian 
product;  Midvale.  Novo,  Rex,  Zenith,  etc.  While 
sclme  of  these  steels  may  be  capable  of  jtreater 
endurance'  than  others,  any  of  them,  under 
proper  treatment,  will  be  found  superior  in 
streuRth  to  any  of  the  machines  now  in  use, 
except  those  recently  built.  In  using  the  high 
speed  steel,  however,  it  is  not  advisable  to  have 
too  many  diflferent  kinds  in  the  same  plant. 

If  the  tool  dresser  is  thoroufi^ly  familiar  with 
one  or  two  grades  of  hijfh  speed  steel,  and  the 
quality  is  of  such  character  as  to  produce  re- 
sults which  will  insure  the  maximiini  capacity 
of  the  machine,  belter  results  will  be  obtained  by 


upon    all.      Hard    work    always    begins    where 
system  and  the  application  of  intelligent  methods 

Tht  Maehine  Shop. —  The  capacity  of  any 
locomotive  repair  shop  depends  largely,  if  not 
entirely,  on  the  number  and  kind  of  its  machines, 
but  the  introduction  of  the  so-called  high  speed 
steels  has  had  much  to  do  lately  with  increasing 
the  output  of  this  department.  The  new  steels 
have  worked  a  revolution  amotig  machine  build- 
ers  generally;  the  old  time  lathes,  baring  mills, 
drill  presses,  planers,  etc..  are  found  to  be  en- 
tirely too  weak  to  stand  the  great  strain  neces- 
sary to  drive  the  new  steel  to  its  maximum 
capacity.  The  history  of  this  comparatively  new 
product  had  its  orwin  in  the  introduction  of  the 
TayJor-White  process  of  treating  toOl  steel  in 
the  works  of  the  Bethlehem  Steel  Company,  in 
1900.  Himdreds  of  experiments  were  made  by 
these  two  gentlemen,  which  finally  resulted  in 
producing  a  steel  which  is  capable  of  producing 
in  «  given  time  two  or  three  times  as  much 
work  as  any  of  the  old  carbon  steels. 

Another  very  gratifying  result  of  these  ex- 
periments is  that  Ihey  have  awakened  the  man- 
agement of  railway  repair  shops,  and  the  amount 
of  work  that  can  be  done,  even  on  the  old 
machines,  is  a  revelation  to  the  entire  mechan- 
ical world. 


s  to  be  used  ii 


ard  practice.  No  two  high  speed  steels 
dressed  and  tempered  exactly  alike  if  the  maxi- 
mum output  is  desired,  and  if  the  tool  dresser 
understands  treating  one  of  the  Standard  grades 
correctly,  the  adoption  of  this  make  of  steel 
will  mean  much  time  and  money  saved  with 
better  and  more  satisfactory  results  in  the  shop. 

When  these  high  speed  tools  are  properly 
dressed  and  tempered,  it  it  happens  that  the  cut- 
ting edge  is  work,  chipped,  or  crumbled  away  by 
very  heavy  feeds  or  speeds,  after  they  arc  put 
into  the  machine  the  mistake  of  sending  them 
back  to  the  tool  dresser  should  not  be  made  if 
they  can  possibly  be  ground  in  (he  space  of  five 
or  ten  minutes,  because  if  care  is  taken  not  to 
overheat  them  in  grinding,  they  will  be  found 
to  give  much  better  results  than  when  re-ground. 

Some  differences  of  opinion  have  existed, 
and  perhaps  always  will,  as  to  the  proper  feeds 
and  speeds  which  should  be  maintained  on  the 
different  metals,  and  no  fixed  rule  can  be  laid 
down  which  will  meet  the  requirements  of  all 
shops.  The  work  Taries  somewhat  in  different 
shops.  Thero  is  more  or  less  difference  in  the 
construction  of  the  parts. 

The  amount. of  metal  to  be  removed  and  the 
accuracy  of  the  work  are  also  factors  in  deter- 
mining proper  feeds  and  speeds;  but  the  fol- 
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lowins  tablfe  taken  from  the  records  of  an  aver- 
age railway  repair  shop  shows  what  should  be 
done  in.  the  way  of  speeds  and  feeds  on  a  ma- 
chine of  ordinary  capacity.  An  average  grade 
of  high  ^eed  steel  was  used,  and  the  condition 
of  the  tools  shown  at  the  end  of  each  operation, 
is  a  fair  represeTitation  of  what  siiould  be  ac- 
complished in  any  shop  with  like  tools  and  under 
similar  conditions. 

The  preceding  table  shows  the  machme  oper- 
ation only.  The  time  necessary  to  set  the  work 
will,  of  course,  be  determined  largely  by  the 
facilities  at  hand  for  that  purpose.  With  the 
e^cception  of  driving  and  truck  wheel  tires,  cast 
steel  wheel  centres,  and  similar  material,  the  fol- 
lowing speeds  can  be  maintained  in  roughing 
out  work.  A  somewhat  higher  rate  of  speed 
may  be  used  on  finish  cuts :  Wrought  iron  and 
soft  steel,  40  to  60  feet ;  cast  iron,  60  to  80  feet ; 
tool  steel.  20  to  40  feet ;  brass,  120  to  180  feet. 

These  speeds,  of  course,  may  be  affected  both 
by  the  shape  of  the 
tool  and  the  quality 
of  the  material.  For 
long,  continuous  cuts 
on  very  hard  cast 
iron,  the  speed  should 
be  reduced.  Locomo.- 
sleel       driving 


should  be  reducet  . 
size  ready,  for  finish 
cut  at  a  speed  of  60 
feet  per  minute,  with 
j^-inch  cut  and  'A- 
inch  feed.  Locomo- 
tive driving  wheels, 
44  inches  to  84  inches 
in  diameter,  may  be 
turned  at  a  speed  of 
15  to  18  feet  per 
minute,-  with  Yi  to 
%-inch  reduction  and 
%  to  3/16-inch  feed. 
On  the  modern  go 
horse-power  90-incIi 
lathe  these  wheels 
should  be  turned  out 
■  at  the  rate  of  five 
pairs  ia  ten  hours.  A 
cylinder  packing 
drum  18  to  34  inches 
in  diartteter  and  of 
sufficient  length  to 
make  -at  least  la  rines 
shonld  be  Mt.up  and 
roughed  out  on  a 
modern  boring  milt 
in  about  one  hour. 
The  finish,  cut  should 
be  -taken 
broad-nose 
about  five  r 


These  speeds  and  feeds  can  only  be  main- 
tained on  modern  tools.  On  machines  which 
have  been  in  use  for  some  time  the  speed  and 
feed    should    be    reduced    to    meet    the    condi- 

Planers.-r-  Planers  using  high  speed  tools 
sliould  maintain  the  following  cutting  speeds 
with  a  return  per  minute  of  about  two  to  one. 


■id  of  c 
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If  planers  are  powerful  enough  to  pull  the 
cut,  the  above  speeds  should  work  on  wrought 
iron  and  SQft  steel  as  well  as  cast  iron. 

Lathe  and  Similar  Catting  Tools. — The  fol- 
lowing sketches  show  what,  in  general  practice, 
have  been  found  to  be  the  best  shapes  of  cutting 
tools  used  in  the  principal  operations  of  repair 
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change    _.  . 
rods,     rough     forged, 
shoiild  be  roughed  at 
a  tfttd  of  from  60  to 
80    feet    per    minute 

with  3/ 16- inch  .feed  and  |4-inch  to  j4-inch  depth 
of  cut.  C^st  steel  engmeframes  should  be  planed 
-at  a  speed.j3£  20  to  .W-  icet  per  minute  with  a 
^-inch  cut,  H-ineh  feed. 
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The  cutting  qualiti 
largely  by  the  shape  of  the  < 
cutting  edge.  The  princip;'  - 
ing  the  shape  of  the  tool  a 
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\o  be  cut ;  the  bardnesi  of  the  metal ;  rough  or 
linish  cut;  and  manner  in  which  tool  is  pre- 
sentcd  to  the  work. 

For  soft  material,  such  as  mild  steel  and 
wrought  iron,  the  angles  may  be  made  much 
keener  than  when  cutting  harder  metals.  On 
materials  that  have  a  tendencj  to  draw  the  tool 
in,  as  copper  or  brass,  the  angles  may  be  made 
very  blunt,  often  a  negative  take  is  given  them. 
Tools  for  cutting  soft  iron  and  steel  should  be 
ground  with  sufficient  keenness  to  turn  long, 
curled  shavings.  The  shaving  is  a  good  index 
with  reference  to  the  correct  shape  of  the  tool. 
When  the  shavings  roll  up  in  long  curls,  it  is 
a  very  good  indication  that  the  tool  is  correctly 
ground  and  properly  set  in  the  tool  post  for  the 
work;  but  if  the  shavings  are  crumbled  and 
broken  into  small  pieces,  it  indicates  that  Uie 
tool  is  improperly  ground,  or  not  correctly  set 
to  the  work. 

Either  one  or  both  conditions  may  be  wrong. 
Tools  used  in  taking  heavy-roughing  cuts  should 
be  given  top  rake  sufficient  to  give  a  keen  cut- 
ting edge  the  full  depth  of  the  cni  t^en. 

In  ftiishing  cuts  the  amount  of  metal  is  not 
great,  and  most  of  the  cutting  is  done  with  the 
point  of  the  tool,  in  which  case  the  (op  rake 
should  be  reduced.  The  position  of  the  tool  in 
the  post  will  have  much  to  do  with  the  rake. 
For  instance,  the  angle  of  top  rake  may  be 
'  changed  from  front  top  rake  to  side  top  rake  by 
changing  the  position  of  the  tool  as  it  is  pre- 
sented to  the  work. 

It  the  tool  ia  sel  with  the  poiiit  io  advance 
of  the  tool  post  care  must  be  taken  to  see  that 
it  is  firmly  held,  because  if  it  becomes  loose,  it 
will  'dig  in»  and  is  likely  to  spoil  the  work. 
If  the  tool  post  is  set  in  advance  of 'the  point 
of  the  tool,  there  is  little  danger  of  serious  re- 
sults, should  the  tool  become  loose,  as  it  will 
swing  away  from  the  work. 

Tools  for  cutting  iron  and  steel  should  be 
set  as  high  as  possible  on  the  work,  and  always 
above  the  centre,  while  for  brass  it  ia  best  "to 
grind  the  tool  without  any  top  rake  and  set  it 
on  the  centre  or  slightly  below  the  centre. 

Cutting  tools  for  machine  operations,  whether 
turning  or  boring,  should  be  ground  so  that 
their  rake  or  top  angle  will  be  sharp  to  the  heaV' 
iest  part  of  the  chip.  For  instance,  if  a  tool  is 
to  be  used  for  facing  the  huh  of  a  wheel,  the 
part  of  the  tool  which  first  comes  in  contact  with 
the  iron  should  be  a  sharp  angje,  so  that  the 
heaviest  part  of  the  chip  wit!  flow  easily  away, 
while  that  part  of  the  tool  that  leaves  its  mark 
on  the  finished  face  will  take  a  shearing  cut  or 
angular  shaping  cut,  and  leave  a  smooth  svrfoce. 


There  is  no  more  important  point  to  be  borne 
inmind  by  any  one  wishing  to  know  how  to  de- 
tain the  best  work  from  a  machine  than  the  cut- 
ting angles  of  the  tools.  In  a  getieral  way  every 
one  knows  that  a  tool  should  have  as  little 
clearance  and  as  much  top  rake  as  consistent 
with  the  wear  of  the  tool,  bnt  the  man  that 
makes  the  greatest  record  is  the  one  that  puts 
it  into  practice. 

The  next  point  is  that  no  tool  should  be  al- 
lowed to  project  i>eyond  the  holder  or  support 
more  than  b  absolutely  necessary.  After  the 
tools  have  been  ground  and  set  properly,  they 
should  have  a  chip  or  feed  course  ettough  to 
keep  them  from  losing  the  edge  in  the  vain  em' 
ployment  of  making  thin  chips  —  for  if  the 
chips  are  very  fine  it  means  that  the  tool  has  not 
only  removed  the  metal  but  cut  it  into  fine  chips 
of  no  special  value.  Weak  lathes  generally  do 
better  work  with  a  medium  feed  than  a  fine  feed. 
A  very  fine  feed  is  often  used  in  trying  to  turn 
an  extra  true  piece  of  work,  with  the  result  that 
the  tool  does  not  leave  an  even  snrfece.  It  al- 
ternately 'digs  in"  and  "backs  out*  with  a  fine 
feed,  when  a  medium  feed  would  have  resulted 
in  an  even  steady  cut 

Chattering  frequently  occurs  because  the  chip 
or  cut  is  not  large  enough  to  hold  all  the  slack 
of  the  springing  parts.  More  feed  is  usually  the 
cure  for  chattermg.  Of  course,  chattering  may 
be  caused  hy.  a  cut  that  is  just  heavy  enough  to 
balance  the  weight  of  the  work  and  spindle,  and 
then  the  slight  necessary  looseness  of  spindle 
bearings  gives  the  chance  for  chatteriog.     An 

Tiedv  for  this  is  to  turn  the  tool 

get  the  pressure  down  on  Ihe 


old-fashioned  fi 
upside  down  tt 

Chattering  i 


destructive  to  the  Sharp  edge 
of  the  toot  and  should  be  stopped  as  soon  as 
noticed;  twt  do  not  think  a  lighter  cut  is  neces- 
sary, for  frequency  a  heavier  cut  stops  the  chat- 
tering. 

Facing  cuts  should  be  taken  hy  tools  with 
round  shanks,  for  these  can  be  turned  to  as  (o 
give  the  desired  rake  for  free  cutting. 

In  facing  a  piece  in  which  the  diameter  of  the 
cut  in  one  place  is  two  or  three  times  its  small- 
est diameter,  make  sure  to  take  advantage  of  the 
change  in  speeds,  for  a  very  important  reduction 
in  time  of  operation  is  well  as  the  durability  of 
the  too!  may  be  effected  by  these  changes. 

Tariit  DrilU.—Tht  followinR  table  shows  the 
revolutions  per  minute,  and  also  the  feed  per 
revolution  at  which  high  speed  twist  drills  can 
be  run  with  safely.  The  revolutions  mentioned 
are  intended  for  wrought  iron  and  steel  and 
also  ior  cast  iron.     On  cast  ircn,  howerer,  it 
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will  iMiully  be  potsible,  unlew  the  metal  is  very 
hard,  to  exceed  the»e  speeds  20  to  25  per  cent;, 
and  on  bitag*  the  speeds  ina^  in  most  cases  be 
doubled  without  injury  to  the  drill.  '  Oil  the 
right  will  also  be  found  a  table  of  the  speeds 
and  feeds  of  carbon  drills. 

Carbon  drills  should  seldom  exceed'aS  lo  95 
feet  per  minute  on  iron  and  steel  and  60  feet 
on  brass,  measured  on  the  circumference  of  the 
drill,  and  a  feed  per  revolntion  of  .004  to  .007 
for  drill  3/8*  and  under  in  diameter.  At  these 
speeds  and  feeds  it  Will  be  necesssTy  to  use 
plenty  of  oil  or  a  solntion  of  drilling  compound 
when  drilling  steel,  wrouRht,  or  malleable  iron. 
It  wiB  also  be  found  advisable  to  vary  the  speed 
somewhat  aecording  as  the  material  to  be  drilled 
is  more  or  fess  refractory. 

High-speed  drills  may  be  run  at  a  safe  speed 
of  6a  to  80  feet  per  minute  on  steel  and  iron, 
while  no  oil  or  drilling  solution  is  required. 

It  has  usually  been  considered  good  practice 
to  grind  the  cutting  edge  of  twist  drilU  at  an 
angle  of  59  degrees,  but  recent  experiments 
made  with  high-speed  steel  prove  conclusively 
that  an  arigfe  of  45  degrees  will  give  equally 
good  results  with  much  less  thrust  on  the  drill. 
The  fbllowing  table  shows  the  resulti  of  expcH- 
ments  along  this  line: 


AogtoofdiUl.. 


....  j7r..  M*..  s^'-g*-'  »•■■  's* 


These  tests  show  that  the  thrust  would  be 
decreased  by  having  more  of  a  point  on  the 
drill.  With  an  angle  of  37  degrees,  however, 
the  drill  would  not  stand  up  wdl'on  the  work. 
At  45  degrees  the  drill  stood  up  to  the  work  as 
well  as  at  59  d^rees  and  with  moch  tessthrusl. 
The  moment  remains  practically  the  same  no 
matter  what  angle  is  used,  so  that  the  driving 
power  does  not  change  with  the  angle  of  the 
drill. 

in  order  to  -obtam  the  best  results  from  the 
use  of  high-speed  twist  drills  it  is  necessary  to 
observe  carefully  the  following  points :      '  ■' 

1.  Do  not  immediately  run  the  drill  at  a  very 
high  rate  of  speed,  but  feed  it  slowly  into  the 
work  at  a  good  practical  speed,  allowing  the 
drill  to  make  one  or  two  holes  before,  driving 
it  at  its  full  capaci^.  This  will  prevent  the 
sharp  cutting  edges  of  the  drill  from  chipping 
out  and  also  the  point  from  breaking  off.  After 
the  drill  has  become  thoroughly  warmed  up  to 
the  work,  the  speed  may  be  increased  consider- 
ably without  any  danger  of  breaking  the  tool. 

2.  The  drill  should  be  run  dry  on  cast  iron 
and  amallyno  lubricant  will  be  required  on  iron 
and  steel.  If  3  lubricant  is  used  at  all  it  should 
be  an  ordinary  soap  and  water  compound  or 
some  of  the  compounds  on  the  market  for  this 
purpose.     Do  not  use  plain  water  as  a  lubricant 

3.  In  grinding  the  drill  do  not  press  the 
point  too  forcibly  against  the  stone  as  it  may 
cause  a  number  of  surface  cracks  which  in  due 
time  will  caitse  the  tdc4  to  break.  On  account 
of  the  very  fiac  qiiality  of  the. steel,  much  ore 
sbouhi  be  exervised  in  grinding  to  ininre  maxi" 
mum  ^saltt  from  the  drill. 

Do  not  heah  the  drill  to  a  high  tempenture 
in  grvdine.as  it  w81  destroy  the  cutting  qualitr 
of  *e  steel.  .     . 

4.  The  socket  -into  which  tbe  drill  fits.sb^ld 
be  ra  good   condition   r— '   — ■-   -"—   — 


that  the  drill  will  fit  into  it  perfectly;  otherwise 
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5.  On  account  of  the  high  speed  and  feed  a. 
which  these  drills  are  operated  it  is  necessary 
that  the  work  be  securely  fastened,  any  slight 
move«ient  of  the  work  may  destroy  the  drill. 
The  work  should  never  be  held  by  hand, 

Grittding  Tools. —  Lathe,  planer,  boring  mill, 
and  all  similar  tools  shonld  be  carefully  grouml 
on  machines  built  specially  for  the  purpose,  and 
one  roan  or  one  set  of  men  should  be  m  char^ 
of  this  work.  When  3  machine  man  wants  his 
tool  ground  he  should  give  it  to  the  man  in 
charge  of  grinding  and  get  another  the  same  size 
and  of  exact  shape,  a  stock  of  tools  being  alwaya 
keptground  and  ready  for  tise. 

This  method  guarantees  uniformity  in  the 
shape  of  the  tool  and  will  result  in  a  maximum 
output  of  the  machine  in  which  it  is  used.  If 
the  shop  is  large  enough  to  warrant  it,  boya 
should  be  employed  to  deliver  tools-to  and  from 
the  grinding  room. 

Methods  of  Faying  for  Labor. —  Straight 
shop  time  or  the  hourly  rate  is  still  the  most 
common  method  used  in  locomotive  repair  shops 
to  pay,  for  the  services  of  the  wotlunen,  and 
this  method  is  Eo  .well  understood  by  all  shop 
managers  that  explanation  is  unnecessary.    . 

The  contract  system  is  used  to  some  extent 
in  paying  for  certain  classes  of  repairs  among 
which  may  be  mentioned  forging  iron  by  the 
ton  from  the  scrap  for  locomotive  frames, 
rocker  atms,  piston  rods,  driving  axles,  etc.  ' 
This  consists  briefly  in  agreeing  with  the  leader 
of  aganf  Of  itien  tt)  pay  i  certain  fixed  price 

Ser  ton  for  taking  the  scrap  iron  or  steel  and" 
orging  it  into  such  shapes  as  may  he  most 
readily  worked  into  frames,  axles,  or  similar 
parts.  The  leader  of  the  gang '  employs  such 
help  as  he  thinks  advisable  to  use  on  the  work 
and  pays  a. certain  price,  previously  agreed  upon, 
for  the  services  rendered.  In  large  shops  thia- 
method  may  also  be  employed  in  turning  driving 
'wheels,  oivrhkuling  pistons  and  rods,  removing, 
overhauling,  and  replacing  steam  and  dry  pipes. 

Another  method  of  rewarding  labor  is  what 
is  kaown  as  the  differential  rate  systepi  of 
piece-work.  This  consists  in  offerirw  two  dif- 
ferent rates  for  the  same  job.  If  the  work  is 
finished  in  the  shortest  possible  time  and  in  per- 
fect condition,  a  high  price  per  piece  is  paid. 
It  the  workman  is  longer  in  performing  the" 
operation  than  the  time  which  the  job  should., 
.take,  or  if.ther«  are  imperfections  in  the  work, 
he  is  paid  ft  low  price  for  his  labor.  The  chief 
merits  claimed  hy  this  system  are  reduced  cost 
of  output  and  increase  in  wages. 

Accurate  knowledge  in  rate-fixing  which  pre- 
vents any  desire  on  the  part  of  the  workmen 
to  "soldier*  or  hold  back  on  the  work  in  an  en- 
deavor to  deceive  the  management  as  to  the 
exact  time  required  to  perform  any  fixed  opera- 
lioA.  Mote  uniform  and  just  tMatment  of  the. 
emph>yee3  reiulttog  in  a  corretpwiding  increase 
in  ibt  quality  and-  amount  of  work. '  The  selec- 
tion of  the  best  men  for  each  class- of  work  and 
the  sifting-otit  of  those  who  are  incurably  lazy 
or  inferior.  The  vromotion  of  a  most  friendly,; 
feeling  between  employee   and   employer.     This. 


n  account  of  dw  great  variety  & 
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conqtlex  nature,  of  Iqcoipotive  repairs  it  is  )ittJe 
used,  if  any.  tor  railroad  repair  shops. 

Straight  Pitce-Work.—  Beyond  straight  shop 
time,  the  straiRbt  piece-work  system  most  read- 


ily adapts  itseft  to  the  railroad  shc^  and  is  fast     omitted. 

A.  B.  C,  Railkoad  ConcAify 


venient  for  use  by  the  shop  specialist  in  tiimiig 
al(  machine' ^perafions.'"  This  cart  is  equally  ap* 
pllcahle  to  operations  in  other  depaitftients,  in 
which  case,  ol  course,  the  speeds  andim<Js  are 
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becominir  popular.  It  consists  briefly  m  ascer- 
taining the  time  necessary  to  perform  each  ele- 
mentary operation  and  fixing  a  certain  definite 
price  to  cover  the  same. 

The  duty  of  carefully  timing  each  operation 


As  fast,  as  information  for  different  opera- 
tions is  collected  on  these  cards  they  are  turned 
in  to  the  otft^  of  the  shop  superintendents  and 
the  following  permanent  record  card  is  made  ont 

in  duplicate : 
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RBCORD  or  OPQJIATIONS  FOR  BSTABLISUINS  PIBCB  WORK  PRICES. 

».o. 

P«.        ■ 

CA.  »»..». 

ntA*(  HIMHB                        '^'■*"  ""C"**  "*  "■ 

HAC».». 

TOOLi-riiu.    , 

lunaiAi. 

DBSOUPnoH  OF  OFBRATION.  , 


■  Pleee  Work  Iniiwclor 


Muter.  Mechanic. 

and  fljring  a  price  whidi  will  allow  tbe  worh- 
man  tb  earn  a  reasonaWo  amount  oyer  his  daily 
rate  provided  work  Is  of  the  prtiper  quality  and 
completed  in  the  reqirieed  time,  ia  usually  pot: 
into  the  hbnds  nf  a  person  termed  the  speed 
boss,  assistaiM  Ka-  the  gMieral  foreman,  shop' 
specialist,  etc. 

The  following  card' win  be  flMnd  very  ton- 


Shop  Spedlllit. 


Meth.  S 


After  these  eards  havt  been  appcorcd  by  tbe 
tnecdiailical  officials'  in  the  order  in  i^cb  tbe 
titles  ai^ear.  the  origin^  is  tiled  in  the  office  of 
the  superintendent  of  motirB  power'  and  the 
duplfcate  returoed  to  the  master  mechanic  or 
shop  superinlcnderit  %i  Buthority  to  tne  th^  price. 

When  piece-work  prices  have  been  fixed  for 
all  operations  m  any  department,  they- are  made 
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ui>  in  deUil^  according  to  the  follomng  illustra- 
tion which  is'reprodticed  fromapageofa  piece- 
work schedule  in  effect  on  one  of  the  leading 
nilrosds. 
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Schedule 
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Price. 

B306 

is 
ii» 

Bji. 
B]>3 

B,ia 

IS 

Bs- 
B]>i 

ROCKBR  BOX 

Halve*  planed  to  fit  together 
u  rdlom^ 

Plane  to  fit  frame,  a»  (oltowa:— 
ClH  G-i  to  4.  each  boi,. . 
Clan  H-i  to  II  each  bail 

Old,  f^placed  for^eloringTSih 

■  SHOBS  AND  WBDGES 

Plane    camplete,    except    on 
t^fc.  lor'^t&i^ne.^  u  fol- 

^&^;?Vh^-..^-- 

Pu^LrSSS^aiicia;;^ 

STBAM  CHEST  AND 
COVBRS 

New.  plane  complete,  D-.-.. 

ow,  t^u^  o«  iuU  iiij.; 

4.'-cSr"'^'"- 

These  sheets  Sre  bound  in  book  form  and  pot 
into  the  hands  of  the  gang  foreman  and  piece- 
tfOtk  inspectors  for  permanent  use  in  the  shop. 
A  letter  is  placed  before  the  number  of  each 
oftention  to  distin^ish  one  department  from 
•aotber  in  timekeepuig  and  accounting. 

W.    S.   COZAD, 

Skof  Specialitt,  Erie  Radrotti. 


Railway  Shop  Timekeeping.  The  system 
of  timekeeping  herein  described^  if  intelligently 
applied,  will  meet  all  requirements  in  every  de-  , 
partment  of  a  railway  shop,  whether  on  a  day- 
work  or  ijiecc-work  basis.  It  may  be  handled 
entirely  with  cards,  with  the  single  exception  of 
the  tiirie  book.  Tho  cards  can  be  made  from  a 
cheap  grade  of  manilla  cardboard  and  will  be 
very  convenient  to  handle  both  in  the  shop  and 

Checking  Employtet  to  and  from  Work.— 
Assume,  as  an  illustration,  that  the  shop  em- 
ploys r, 000  men.  These  men  would  likely  be 
distributed    among    the    different    departments 

about  as  follows : 

Machine  ami  lilting depamDent.— '.,..'..'.'.'.''.''.'.'.'.'  ■aimeD 

Boiler  ahop £,lm 

BladcHnlcU  aliDp iw  oca 

Tin,  pipe  and   copper    department,  palat  ahop, 

carpeaier  ahop,  laboren,  etc :.  ijg  men 

To  maintBin  a  proper  check  on  r.ooo  em- 
ployees, it  would  be  necessary  to  establish 
check  rooms  or  booths  at  perhaps  four  different 
points  in  the  shop  so  that  they  will  be  easily 
accessible  to  the  men  and  to  allow  proper  hand- 
ling of  the  cards  within  the  limited  time  allot- 
ted for  this  purpose. 

In  this  booth  may  be  located  a  case  containing 
about  250  separate  departments  as  shown : 


At  each  one  of  the  points  an'  opening  may 
be  made  in  the  wajl.of  the  room- similar  to  the 
window  in  a  ticket  office,  and  through  this  win- 
dow the  card  sbowo  in  the  illustration  below' 
should  be  delivered  to  and  received  from  the 
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Dally  Time  Record  01 
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RAILWAY  SHOP  TIUBKEBPIHO 


One  of  these  departments^  should  be  assigned 
to  each  employee  and  be  so  designated  either  by 
his  name  or  number.  In  small  shops  where 
timekeeping  is  handled  in  the  office  of  the  gen- 
eral foreman,  the  departments  on  the  right, 
numbered  i-ioo,  101-200,  etc,  can  be  used  as  a 
permanent  file   for  piece-work  cards. 

At  the  end  of  each  month,  a  sufficient  number 
of  cards  (one  for  each  day  in  the  following 
month)  should  be  ^tamped  with  the  department, 
the  employee's  name,  and  placed  in  the  proper 
■pigeon  hole'  in  the  case.  This  can  be  done 
with  one  blow  of  a  rubber  stamp  with  movable 
type,  by  having  the  block  so  constructed  as  to 
fit  the  blank  spaces  on  the  card.  A  bright,  active  , 
boy  can  accomplish  this  work  for  aso  men  in 
about  two  days. 

The  shop,  office,  or  booth  in  which  these  cards 
are  kept  should  be  opened  IS  minutes  before 
the  whistle  blows  and  the  person  entrusted  with 
thia.  work  must  be  on  duty  ready  to  give  out  the 
cards  as  the  employees  call  their  name  or  num-  , 
ber  —  numbers  are  preferable  because  when  a 
man  leaves  the  service  the  person  employed  to 
611  bis  place  can  take  the  original  number  with- 
out any  change  whatever  in  the  filing  case.  As 
each  man  passes  the  window  arranged  for  this 
purpose  and  calls  out  his  number,  the  card 
should  be  taken  from  his  respective  department 
in  the  case,  the  date  and  time  of  entering  ser- 
vic«  stamped  on  it  with  a  rubber  stamp  and  passed 
out  to  him.  At  12  noon  the  window  is  opened 
and  the  cards  received  from  the  men  as  tltey 
fkass  on  their  way  out.  During  the  noon  hour 
the  cards  should  be  distributed  in  the  case,  and 
at  13.45  '■  M.  the  window  is  opened  again  and 
each  employee  receives  his  card  after  the  time 
at  which  he  commences  duty  has  again  been- 
stamped  on  it.  This  is  his  certificate  to  show 
that  he  was  in  the  shop  and  ready  for  serVice 
at  the  time  prescribed  by  the  company.  At 
6  P.  W.  these  cards  should  be  collected  at  the 
window  from  which  they  were  received  by  the 
workmen,  approved  by  the  foreman,  and  turned 
in  to  the  office  of  the  general  timekeeper,  where 
they  should  be  properly  entered  in  the  daily  time 
book; 

At  precisely  7  a.  u.  and  I'p.  u.  the  windows 
shouTd  close,  and  any  employee  coming  in  after 
that  hour  may  be  required  to  apply  at  the  bffice 
for  the  card,  which  should  have  marked  on  it 
in  red  ink  the  time  at  which  he  enters  service. 
Any  workman  entering  service  without  his 
'Daily  Time  Certificate"  properly  marked  should 
be  liable  to  lose  the  time  for  that  half  day.  Sub- 
ject only  to  the  discretion  of  the  shop  superin- 
tendent. 

The  card  used  to  check  employees  in  and  out . 
of  shop  will  answer  In  e*Bry  department  of 
railway  repairs,  both  cars  and  locomotives,  in 
making   daily   record   of  all   shop   or   day-work  ~ 

The  only  difficulty  to  be  guarded  against  in 
handHnir  this  work  is  in  securing  the  proper 
charge.  If  the  cards  are  allowed  to  pass  un- 
checked by  the  gang  foreman  of  the  department, 
the  men  are  liable  "j  become  indifferent  and 
careless  in  fixing  the  exact  number  of  hours 
against  each  engine  or  account  where  their  work 
is  of  a  miscellaneous  nature.  These  cards 
should  be  carefully  checked  each"day"by  the  " 
foreman  in  charge  to  obtain  satisfactory  results. 
In  shopi  where  a  part  of  the  time  is  on  a  piece- 
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Pice*  Work  Checker  Pomnu 

To  handle  this  card  successfully  it  is  neces- 
sary to  have  piece-work  inspectors  ,to  inspect 
the  work  and  use  .this  card  in  makink.a  proper 
reconi  of  the  time.  The  pieee-warlT  inspector 
or  timiT  "inspector  as  they  arecalled  in  some 
shops  should  personally  see  each  mlin  who  is 
paid  by  the  piece,  at  least  once  a  day,  inspect 
the  quality  and  amount  of  woik  which  he  has 
done,  and  by  use  of  the  schedule  referred  to  on 
a  previons  page,  make-  a  careftd  record  of  the 
number  of  pieces  and  the  price  per  piece,  ex- 
tending it  as  indicated  on  the  card. 

This  inspection  should  be  repeated  day  altU 
day  until  tb^  piece-work  record  card  is  full  of 
items  when  cither  the  total  amount  can  be  car- 
ried to  the  lop  of  another  card  and  the  opera- 
tion  continued   or    the   card   may  be   totaled> 
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properly  signed,  and  tutTied  in  to  the  general     time  book  may  be  printed  according  t 
timekeeper  for  entry  in  the  time'  book,  '        lowing  ilhistration : 

A.  B.  C.  RailroajJ  Compaky 
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The  piece-work  inspector  should  know  his 
men  and  tht  position  in  which  he  wilt  find  them 
in  going  from  one  machine  to  another  and  from 
one  gang  to  another  in  the  shop  and  he  should 
be  provided  with  the  necessary  means  in  the 
foreman's  office  lo  arrange  the  cards  accord- 
ingly. 

When  these  cards  are  received  in  the  office 
of  the  timekeeper  they  should  be  nimibered  con- 
secutively from  one  up  for  each  department, 
commencing  ivith  the  first  day  and  conlinning 
through  to  the  end  of  the  month. 

The  above  illustration  show^  a  leaf  of  the 
time  book  for  recording  day-work  and  piece- 


Best  results  will  be  obtained  by  entering  all 
shop  time  once  each  day,  and  in  shops  where 
charges  to  different  accounts  are  numerous  this 
book  can  be  printed  so  as  to  use  one  page  for 
piece-work  and  the  opposite  page  for  shop  time; 
or.  the. booh  may  be  made  large  enough  to  pro- 
vide ample  room  for  both  entries  on  same  page. 

In  making  out  the  monthly  diatribution  of  the 
various-  charges  for  wdrk  done  in  the  different 
departments  the  form  beiow  will  "be  found  very 


This  sheet  can  be  printed  in  a  size  to  meet 
the  requiremefits  of  the  shop  and  ,a  space  left 
at  the  top  of  each  column  for  the  engine  num- 
ber or  other  charge.    By  the  use  of  these  sheets 


DiSTBiBUTioir  Sheet 


This  book  should  be  printed  in  a  size  which 
will  meet  the  requirements  of  the  plant. 

The  time  recorded  on  the  piece-work  card 
should  be  erJteredln  the  book  accordittt  to  the 
card  number  and  to  the  inan  whrr  pel'fuimcd  - 
the  work.  Wliere  two  or  more  men  work  to- 
gether on  an.  operation  covered  by  a  pjei^-«ork 
price,-  -the  snthber  of  hours  worked  ahd  -jjie 
amount  earned  by  each  should  be  entered  in  each 
case  against  the  card  number. 

In  recording  the  shop  time  where  the  cards 
are  turned  in  each  day,  the  distribution '6f  the 
different  charges  should  be  made  when  the  time 
is  entered  in  the  book  and  the  cards  flled'in  a 
case  arranged  in  alphabetical  ordef  so  that  they 
will  be  readily  accessible  in  case  of  error  or  dis- 
pute. 


the  charge*  on  the  piece-work  cards  can  be 
transferred  as  often  as  they  are  sent  in  from  the 
shop,  thereby  distributing  more  evenly'lh*  office 
work- through  the  month.     Wm.— S.  Coiad, 

■  ■  Shvp  Srecialist,  Erie  Railroad. 
R^lway  Signals.  The  subject  of  railroad 
signaling  'wit!h  fixed  signals)  falls  under  three 
heads :  the  blo^  system,  cgc^ntFBtion  of  switch 
and  signal  levers,  and"  interlocking.  The  second 
and  third  may  be  considered  as  one.  Block 
signals  are  used  to  maintain  an  interval  of 
space  between  trains  following  one  another.  The 
regulation  of  tr.lins  by  the  maintenance  of  an 
interval  of  lime,  at  stations,  is  imperfect  be- 
cause, if,  in  the  case  of  a  curved  line  or  when 
the  engineman's  view  is  obscured  by  fog  or  fall- 
ing snow,  tlie  f6renu>st  of  two  trains  is  unex- 
pectedly stopped  and  delayed  between  st^tjpivs, 


RAIL  Way  signals 

a  collision  may  ensue  in  conoequence  of  the  may  put  signal  b  in  the  all-clear  position  and 
HMligence  of  a  flagman  or  an  engineman,  or  permit  the  train  to  enter  the  section  between  b 
failure  of  lights  or  torpedoes.  The  block  sys-  and  t.  It  the  last  preceding  train  has  reached 
tern  at  first  was  maintained  by  the  employment  station  C  and  has  been  reported  clear  of  the 
of  signalmen  at  each  station,  who,  by  telegraph-  block  section  B-C  signal  s  may  also  be  cleared, 
ing  one  to  another,  regulated  the  movement  of  indicating  that  the  road  is  clear  to  C.  When 
the  trains.  The  high  cost  of  this  system,  <hte  to  both  b  aad  j  are  r-Uarr,]  .the  distant  signal,  J, 
the  necessity  of  employing  an  attendant  ni^ht  may  also  be  cleared,  but  not  otherwise.  The 
and  day  at  every  station,  led  to  the  invention  distant  signal,  when  its  arm  is  in  a  horizontal 
.i^f  automatic  signals,  which  render  the  signalmen  position,  indicates  that  the  train  must  stop  at  b, 
unnecessary.  The  large  item  of  wages  bemg  but  when  the  arm  is  inclined  downward  it  in- 
saved,  the  block  sections  can  be  made  as  short  dicates  that  b  and  s  are  both  clear.  In  case  of 
as  may  be  desired,  thus  increasing  the  capacity  fog  or  snow-storm,  or  if  the  engineman's  view 
of  the  railroad  by  enabling  trains  to  follow  one  is  obscure  in  consequence  of  a  curve  in  the 
another  more  closely.  line,  this  distant   signal  obviates  the  slackening 

The  levers  working  a  group  of  switches  are  of  speed  which  otherwise  might  be  necessary 
concentrated,  primarily,  to  save  the  time  and  to  enable  the  engineman  to  make  sure  of  a 
labor  of  the  switch  tender,  who  otherwise  must  clear  signal  at  the  home  signal  b  before  pass- 
be  continually  running  from  one  switch  to  an-  ing  it.  The  signals  referred  to  are  semaphores, 
other;  but  the  principle  is  applicable,  of  course,  one  of  which,  with  a  wooden  post,  is  shown  in 
to  any  number  of  switches  within  workable  dis-  Fig-  2.  On  American  signals  the  arm  or  blade 
tance,  say  500  to  800  feet ;  and  at  a  city  pas-  always  extends  to  the  right ;  in  England  to  the 
senger  terminus  one  man  is  able  to  attend  left.  The  upper  arm  gives  the  indications, 
switches  which  otherwise  might  require  a  half  as  just  described,  for  the  main  line.  The  lower 
dozen  attendants.  The  levers  working  the  sig-  arm  is  to  give  indications  for  diverging  tracks 
nals  are  of  course  likewise  concentrated,  and  (supposing  there  were  such  a  track  at  T,  Fig. 
all  are  supported  in  a  frame  together.  Inter-  i).  The  casting  at  the  left  hand  end  of  the  blade 
locking  is  necessary  where  levers  are  concen-  is  fitted  with  a  red, glass  spectacle  for  giving  tbe 
trated,  because  moving  a  number  of  levers  m  *atop"  indication  at  night.  When  the  arm  is 
wrong  sequence  may  lead  to  a  collision  of  inclined  downward,  to  indicate  all-clear,  the 
trains.  At  a  crossing  of  one  railroad  with  an-  spectacle  is  lifted,  disclosing  the  white  (un- 
other,  for  example,  the  attendant  might  inad-  colored)  light,  the  all-clear  signal.  Where 
vertently  give  clear  signals  on  both  of  the  lines  green  is  used  for  the  all-clear  indication  at  night, 
at  the  same  time.  By  locking  the  IcVers,  one  a  douUe  spectacle,  with  both  red  and  green 
against  another,  so  that  he  cannot  do  ^is,  such  glaftses,  is  provided.  The  counterweight  c,  one 
an  error  is  made  impossible.  At  a  drawbridge  for  each  arm,  serves  to  return  the  arm  to  the 
the  signals  controlling  the  movements  of  trains  horitontal  or  stop  position  in  case  of  breakage  of 
are  interlocked  with  the  apparatus  by  which  the  the  wires.  On  some  railroads  the  semaphore 
draw  is  locked  in  position.  At  drawbridges,  and  arm  is  made  to  take  any  one  of  three  positions: 
also  at  most  crossings,  a  diverging  track  or  a  hotizontal  for  stop,  vertical  for  all-clear  and 
derailing  switch  is  provided,  so  as  to  divert  a  half-way  between,  meaning  'caution.*  On  cer- 
train  in  case  its  engineman  disobeys  the  stop  tain  other  roads  the  arm  is  inclined  45"  upward 
signal.  from  the  horizontal  to  indicate  caution.     Where 

The  Telegraph  Block  Syitevi. —  In  this  sys-  signals  are  required  for  two  parallel  tracks  they 
tern,  communications  are  made,  in  England,  ma^  be  set  on  a  "brackct-poat"  as  shown  at  A 
with  apparatus  like  the  needle  telegraph,  and  in  (Fig.  3).  At  B  (Fig.  2)  are  shown  home  sig- 
America  with  the  Morse  telegraph.  A  short  nals  for  movements  in  the  same  direction  on 
code  of  signals  by  electric  belts  answers  all  two  parallel  lines,  and  distant  signals  for  the 
ordinary  purposes,  and  this  is  used  in  many  same  lines,  the  distant  signals  regulating  the 
cases.  The  telephone  is  also  used  to  a  limited  approach  to  home  signals  farther  on.  For  low- 
extent,  and  is  used  as  a  convenience  where  the  speed  movements,  as  from  a  siding  to  a  main 
bell-code  is  the  main  reliance.  The  diagram  track,  a  dwarf  signal  is  used  (C,  Fig.  3).  Where 
(Fi^.  i>  represents  the  block  signals  at  a  single  signals  are  rcouired  for  more  than  two  tracks 
station,  which  we  will  call  station  B.  The  east-  side  by  side  tney  are  usually  set  on  a  bridge 
bound  track  only  is  shown.    The  principal  sig-  spanning  ^e  tracks  above  the  tops  of  the  cars. 
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nal,   called  the   home  signal,  is   showi^   at  b.  Signals    ant    further    explaiiied .  below,    under 

When  a  train  is  ready  to  proceed  from  A  to  B  lnUrlaeking. 

the  attendant  at  B,  req^iving  notice  from  A.  re-  To, provide  against  errors  of  signalmen,  W. 
plies,  saying  whether,  or  not  the.  line  .from  A  R.  Sykea  and  others  have  devised  electric  con- 
)S  clear  as  far  as  signal  b;  in  other  words,  trolling  apparatus,  so  that  to  admit  a  train  to 
whether  or  not  the  Tatt  preceding  train  has  a  block  section  it  is  necessary  to  have  the  con- 
passed  wholly  beyon^  b.  If  the  line  is  clear  A  current  consent  of  the  signalman  at  both  the 
then  permits  the  traih  to  proceed.  If  the  line  entering  and  the  outgoing  ends.  This  arrange- 
irom  6  to  J   (the  atarting  signal)   is  clear,  B  ment  is  called   ■controlled  manual*  or  'lock- 
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and-block.*  It  U  used  on  the  London,  Brighton 
&  South  Coast  Railway  and  others  in  England 
and  on  the  New  York  Central  &  Hudson  River, 
the  New  Yorii,  New  Haven  &  Hartford,  and 
others  in  Amenca. 


EUctrit.Trcm  SMf- — For  signaling  on -a 
single  track  railroad,  where  it  is  necessary  to 
provide  not  only  against  collisions  between 
trains  running  in  the  same  direction  but  also  be- 
tween trains  running  toward  each  other,  the  ap- 
paratus of  Tyer  and  of  Webb  &  Thompson  is 
used.  In  these  a  *atalP  of  wood  or  metal  20 
inches  long,  or  a  Hiund  tablet  about  3  inches 
in  diameter,  ii  delivered  to  the  engineman  as  a 


symbol  to  give  the  train  the  right  to  the  track 
from  station  to  station.  Possession  of  this  em- 
blem assures  the  eoginenian  that  no  other  train 
is  in  that  section.  A  magazine  filled  with  staffs 
or  tablets  is  provided  at  each  end  of  a  block 
section,  and  after  one  of  these  is  taken  out  (at 
either  end)  no  other  can  be  taken  out,  at  either 
end,  until  the  first  has  been  replaced  at  one  end 
or  the  other.  This  control  is  effected  by  a  lock, 
governed  by  a.  polarised  electro-magnet.  The 
magnets  at  the  two  stations  are  electrically  con- 
nected by  a  wire,  and  withdrawal  of  a  staff  at 
either  station  locks  both  magazines,  while  the 
return  of  the  sUff  to  either  unlocks  both.  The 
staff  system  is  modified  by  a  'permissive'  staff 
or  a  staff  with  tickets;  then  two  or  more  trains 
may  follow  one  another  in  the  same  direction, 
while  still  the  entrance  of  a  train  from  the  op- 
posite direction  is  forbidden.  A  semaphore  sig- 
nal, giving  permission  to  a  train  to  enter  a  block 
section  is  in  some  cases  interlocked  with  the 
staff  apparatus,  so  that  the  signal  indicates 
"stop"  to  entering  trains  until  the  staff  has  been 
taken  out  of  the  magazine  and  used  as  a  key 
to  unlock  the  signal.  These  single-track  devices 
are  used  in  England  and  Australia  much  more 
than  in  America. 

Automatic  Block  Signals— Thtse  are  con- 
trolled by  electro-magnets  actuated  by  an  electric 
current  flowing  through  the  rails  of  that  portion 
of  the  track  which  constitutes  the  section  to  be 
protected.  From  a  battery  at  the  out-going  end 
of  the  section  the  current  flows  through  the 
right-hand  rail  to  die  signal  at  the  entering  end : 
thence  through  the  coils  of  a  relay  at  that  signal, 
and  hack  through  the  left-hand  rail  to  the  bat< 
tery.  The  track  being  free  from  all  vehicles, 
the  relay  is  energized  by  the  current ;  and  In' 
means  of  magnet  s,  explained  below,  it  holds 
the  signal  in  the  all-clear  position.  The  pres- 
ence of  a  train  (or  car)  in  the  section  de- 
energizes  the  relay  by  maJdng  a  short  path  for 
the  current,  through  the  wheels  and  axis,  from 
one  rail  to  another,  and  thb  allows  the  signal  to 
change  by  gravity  from  the  all-clear  to  the 
'nor  position. 

The  connections  for  a  sirnple  automatic  block 
signal  circuit  are  shown  in  F^g.  3.  The  current 
flows  from  battery  12,  at  station  C,  through  the 
raits  on  one  side  to  station  B,  thence  by  a  wire 
to  the  reUy  r,  through  its  coils,  and  thence  back 
to  the  batterv  by  the  rails  of  the  other  side  of 
the  trick.  At  the  ends  of  block  sections  (a) 
the  rail-ends  are  insulated  one  from  the  other; 
and  all  the  other  rail  joints  are  litted  with  b<Hid 
wires  to  insure  a  good  electrical  conductor 
throughout  the  section.  At  a  switch,  as  at  v, 
the  track  circuit  is  ran  through  the  rails  of  the 
side-track  for  a  short  distance  so  that  if  a  car 
on  the  siding  should  be  left  standing  so  as  to 
foul  the  main  track,  the  current  would  be  short 
circuited,  throwing  the  signal  to  the  stop  posi- 
tion. As  the  insulation  of  the  rails  is  poor,  the 
battery  for  a  track  circuit  must  be  of  low  in- 
ten«ty.  The  usual  batteir  consists  of  two  cells, 
gravity.  In  many  cases  the  wire  13  by  which 
the  relay  r  controls  the  signal  magnet  s  is  ex- 
tended, on  poles,  to  the  switch  v,  and  to  all 
switches  in  the  section;  and  the  setting  of  the 
switch  for  the  side  track  is  made  to  set  the  sig- 
nal agpinst  approaching  trains.  In  other  cases 
the  breaking  of  the  track  circuit  at  »  is  relied 
on  for  this.    On  a  single-track  railroad 
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matic  signals  must,  of  course,  be  arranged  to 
giyt  indications  in  both  dtreciions.  and  the  relay 
of  a  given  section  not  only  controls  the  signal 
to  which  it  is  attached  but  also,  by  means  of  a 
wire  run  on  the  telegraph  poles  to  the  other  end 
of  the  section,  it  controls  a  similar  signal   (on 
the  other  side  of  the  track)  at  the  far  end;  which 
gives   indications   to   trains   moving   in   the   op- 
posite direction.     To  provide  against  the  pos- 
sibility   of    a    collision,    in 
case  opposing  trains  should 
enter  a   section   from  oppo- 
site ends  at   the   same   in- 
stant,   the   track   circuit    of 
each  section  is  made  to  con- 
trol not  only  its  own  signals 
but  one  other  signal,  farther 
off,    in    one    direction,   thns 
ensuring  to  at  least  one  of 
the  two  trains  the   warning 
of  two  successive  signals. 

The  actual  movement  of 
the   signal   is   produced   not 
Fio   4— Union  Auto-    hy   the   (rack  celay  with   its 
rn'.i!<:     Ciock-Work    weak    Current,    but    hy    a 
Blo^k  Sljn»lj^_^l>tak,   ^pigt,^  and  clockwork,  con- 
lurnini  on    vcfilcai    trolled    by    magnet    s;    or, 
■pindle.     The    cut    elect  ro-magnet  s,  worked  by 
inr*Bi!.p""pm2fiiol?   a  local  battery,  may  itself 
to Indinte ■ll-cl«r It    be  made  powerful   enough; 
ta  tuned  «(h    ii>   Of  an  electric  motor  may  be 
™chfiii"am."h'^    "S***;  or  compressed  air  or 
Ump,  turning  wlih   gas.    The    clockwork,    and 
'l?e'j'ik,indic»ie«»i   the  electro- magnet,  were  the 
Kf  ail*)par,''r(5'Vor    usual  sources  of  power  until 
■top.    The'  disk   is    the    demand     arose     far     a 
w°?^u«'??Sfailoc'   ^"^"    *'»"»'■    The    dock- 
to  (he  Vind.     The    work  signal.  Fig.  4,  is  a  disk 
tlock-work  weight  Im    20  inches  in  diameter,  turn- 
holKwiion^iJoa'" ""    '"^    **"    *   vertical    spindle. 
'         The   signal   worked    by   an 
«kctro-magnet  is  a  very  light  disk  enclosed,  to 
protect  it  from  wind,  rain  and  snow,  in  a  case 
with   a  glass-covered  opening.    It   turns  on   a 
horizontal  axis   (see  Fig.   s). 

For  a  large  signal  (semaphore)  which  cannot 
be  protected  from  wind,  rain  and  snow,  com- 
pressed AIT  was  introduced  as  a  motive  power 
(s«e  Fig.  6).  For  a  series  of  signals  an  air 
compressor  i^  provided  at  a  central  point  wfaich 
conveys  pressure,  through  an  iron  pipe,  either 
buried  or  above  ground,  to  all  of  the  signals 
aloQS  a  section  of  10  or  20  miles.  Later,  elec- 
tric motors  were  adapted  to  this  use,  doing  away 
with  the  expense  and  annoyance  of  I  he  pipe, 
and  substituting  electric  power  for  the  com- 
pressor. The  motor  is  worked  by  a  primary 
battery  and  both  motor  and  battery  are  usually 
contained  in  a  box  at  tlie  foot  of  the  signal 
post  (Fig.  7).  A  moditication  of  this  is  the 
provision  of  storage  batteries,  charged  through 
a  power  wire,  conveying  current  from  a  dynamo 
situated  at  a  central  point ;  or,  storage  bat- 
teries may  be  taken  out  and  carried  to  a  charg- 


ing station  when  exhausted.     The  electric  mo- 
tor is  cheaper  than  compressed  air,  but  further 
efforts  to  reduce  cost  and  to  supply  each  signal 
with  a  larger  independent  reservoir  of  power  led 
C.   J.   Coleman  to   devise  the  liquid   gas  signal, 
in   which   the   motive   power   is   liquid  carbonic 
acid  gas,  contained  in  a  cylinder  under  high  pres- 
sure.    The  cylinder  is  put  in  a  pit  at  the  foot 
of  the  post.     A  second  cylinder   (in  the  pit)   is 
connected  when  the  ?rst  is  exhausted,  and  fresh 
cylinders  are  brought  as 
often  as  needed.     .\   re- 
ducing   valve    regulates 
the  working  pressure. 

In  automatic  signal- 
ing the  distant  signals 
are  usually  fixed  on  the 
same  posts  with  the 
home  signals ;  for  ex- 
ample, the  distant  signal 
for  signal  11'  section 
C-D  is  fixed  on  the  post 
with  signal  1 1,  below 
home  signal  II.  Signal 
11'  iliay  control  the  dis- 
tant signal  at  II  by  a 
current  throo^  a  wire 
run  on  poles,  or  by  a 
pole  ^laDger  which  when 
signal  ii'  goes  to  the 
stop  position,  changes 
the  polarity  of  the  track 
circuh  B-C.  In  place  of 
relay  r  a  polarized  relay 
is  used,  the  relay  in  its 
ordinary  function  con- 
trolling the  home  signal 
and  on  the  polariied 
side  controlling  the  dis- 

On  the  Boston  Be- 
vated  railroad,  runnind 
very  frequent  trains,  and 
short     block    sec- 


)  of   I 


form    length, 

matic  stop  is  ustd.    This 

a  device,  fixed  on  the 

rpers,  working  in  uni- 

hig'h.  Tfediik,' which  son  with  the  block  sig- 
showi  in  the  large  nal,  which,  when  the  sig- 
f>'^'»d"""iolo''i?^"'ifk  "*'  '^  ^=^  '°  indicate 
or  cenuloid.  it  inditit™  stop,  is  moved  into  a  po- 
"  itop."  To  .indiiate  sjtion  near  the  rail 
'".■£!?"■  -'(^J"-^  .^  "here  it  will  strike  a  trip 

wiilidrawn  from  ib  fo- .       .       .V. 5 

•ition   in    front  of  the  On    the    leading    Off  MM 

opening.      T^    >'&"  cause    the    air-brakes    10 

"^hi"*'  di   1^*^       '  ^  applied;  so  that  any 

cifored  '%iMj'™il"    in  'rain  which  passes  a  stop 

front  of  ihe  ismp  when  signal  is  Stopped  in  spite 

V'n,i^i'''-)"H''^°"'Ji''E  of  anything  that  the  mo- 
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do. 
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tia.  3.— Auton>«lic  Block  Signal  Circuit.  A  KCtion  (B-C)  11  u*u>Jly  fron  jfOoa  tt.  to  s.ooo  It.  long!  10,  la 
track  baiier.iei:  II.  1 1 '  automatic  Kmapbore  block  (ignals,  in  poailian  ■□  indicate  all  clear;  r,  track  Klajri 
/,  ligAal  nlagnet;  v,  iiiitch. 
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To  avoid  the  expense  and  complication  of  a  and  there  is  no  signalman  at  hand  to  give  poSi- 
distant  and  a  home  signal  at  every  post,  the  live  information  as  to  whether  or  not  the  last 
three- position  automatic  signal  was  devised.     In    preceding  train  has^ cleared  the  block  si 


powerful  elect  rii 
of  the  cars,  so  that  a 
ifised  to  control  a 
use  of  ordy  c 


this,  the  semaphore  arm  when  horizontal  indi- 
cates stop,  as  with  other  signals;  and  when  ver- 
tical it  indicates  proceed  at  full  speed ;  but 
when  it  is  at  an  angle  of  45",  it  indicates  slop 
at  the  next  signal,  which  makes  it  virtually  a 
combined  home  and  distant  signal.  As  a  home 
signal  it  means  (in  this  last  position)  "proceed,* 
but  as  a  distant  signal  it  means  "stop"  (at  a 
point  farther  on).  On  electric  railroads  the 
rails  of  the  track  are  used  for  the  return  of  the 
ent  used  for  the  propulsion 
n  arrangement  has  been  dc- 
imatic  block  signals  by  the 
.  ;  of  the  rails  of  the  track.  By 
1  polarized  relay  the  difference  in 
potential  between  the  left- hand  rail  and  the 
riglit-liand  is  made  to  control  the  simal  magnet. 
This  arrangement  has  not  yet  (iiXM)  come  into 
general  use.  The  electric-light  signaling  appa- 
ratus used  on  electric  railroads  do  not  come 
within  the  scope  of  this  article,  as  they  lack  im- 
portant features  which  signal  engineers  deem  es- 
senlial  to  correct  signal  practice. 

Permiisive  Block  Signaling,  as  mentioned  in 
connection  with  the  electric  train-staff,  is  prac- 
tised under  all  of  the  different  systems.  With 
the  telegraph  block  system,  stations  are  usually 
a,  3  or  4  miles  apart,  and  when  freight  trains 
are  unusually  numerous,  it  often  becomes  neces- 
sary to  twn  them  nearer  together  than  this,  and  - 
so  a  permissive  signal  is  given.  The  engtnewwit- 
running  under  suoi  a  signal  must  slacken  speed, 
if  necessary,  at  c  '  '   ' 


InUrTocking. —  Fig,  8  shows  two  switches  and 
four  signals.    To  permit  the  passage  of  a  train. 


Gontrolimg  appir^tus 


I   useless,  if  permissiTe 


Fk.  fi.—EltcIro-Pnf 


..1      hf^^..^^  Th.     Jin»-^l 


it  conliollcd  by  electro  magnet  M. 

signals  are  given.  With  automatic  signals  it 
is  necessary  to  allow  all  trains  to  proceed_  per- 
missively  after  having  slopped  at  3  block  signal, 
because  the  signal  may  be  indicating  'slop'  on 
account  of  some  derangement  of  the  apparatus, 


e  Bioek  SiKnal.     The  upper 


ami  beiae  moved  by  rods  within  the  tut 
The  lowir  part  of  the  hat  contains  Ihe  t 
the  motor,  or,  in  the  case  of  a  gas  lienal, 
lain  the  ga>  holdcn.  Of  the  three  g\mt 
•pecucle,  the  two  upper  ones  indicsle  >i 
the  plau  of  ■  lingle  elongated  glau:  thus 


night) 


1   fulijr 


say  train  No.  10,  along  the  main  line  from  a  to  b, 
the  switch  3  in  the  main  line  track  most  be 
"straight" ;  switch  3,  in  the  siding,  must  also 
be  straight,  so  that  any  attempt  to  move  from  c 
to  b  (which  would  foul  the  path  of  train  No. 
10)  will  be  thwarted ;  and  signal  2  must  be  f>ut 
in  the  all-clear  or  'proceed'  position,  giving 
notice    to  the  enginetnan  of  No.    1 *"' 


10  that  the 
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twitch  afiead  of  him  is  in  the  right  position. 
TTi'c  movement  of  the  levers  in  this  sequence 
is  compellid  by  the  interlocking.  Lever  No. 
2  cannot  be  moved  to  clear  the  signal  until  lever 
No.  3  has  been  put  in  the  right  i)osition ;  lev^ 
No.  3,  working  both  switches  siniultaneously, 
cannot  he  moved  until  lever  No.  4,  working  sig- 
nal 4,  is  "home,"  in  which  position  it  must  be 
when  that  .signal  is  in  the  stop  position,  forbid- 
ding a  train  [a  proceed  from  c  eastward.  Near 
each  switch  there  is  a  detector  bar  g,  connected 
with  the  lever  moving  that  switch,  which  pre- 
vents the  signalman  from  carelessly  changing  the 
position  of  the  switch  while  a  car  or  engine 
stands  over  the  detector  bar.  The  bar  lies 
close  to  the  rail,  on  the  outside  thereof,  and  it 
must  be  lifted  whenever  the  switch  lever  is 
moved ;  but  the  presence  of  a  car-wheel  will 
keep  it  from  rising,  and  thus  will  prevent  the 
movement  of  the  switch  lever.  The  signal  at  1, 
with  a  fish-tail  arm,  is  a  distant  signal,  the 
function  of  which  has  been  explained. 

Switches  are  usually  connected  with  the 
cabin  or  tower  by  iron  rods  (gas  pipes)  sup- 
|x>rted  a  few  inches  above  the  ground  at  short 
mtervals  on  rollers ;  sifctals  are  connected  either 
by  rods  or  by  wires.  Bell  cranks  are  introduced 
where  it  is  necessary  to  abruptly  change  the  di- 
rection of  a  rod.  A  long  rod  or  wire  must  be 
provided  with  a  comitEiisator  to  obviate  diffi- 
culty from  expansion  and  contraction  due  to 
changes  in  temperature.    For  the  rod,  a  simple 


and  electric  machines  have  been  devised  to  do 

the  work.  Where  a  manual  machine  requires. 
say,  five  men  to  work  the  levers,  it  is  possible, 
by  the  introduction  of  power  (which  also  saves 
steps  by  concentrating  the  levers  in  a  smaller 
space),  for  one  or  two  men  to  do  the  work.  In 
the  Westinghouse  electro- pneumatic  machine, 
compressed  air,  at  70  pounds  per  square  inch, 
from  a  reservoir  at  the  signal  cabin,  is  conveyed 
in  pipes,  laid  underground,  to  cylinders,  one 
at  each  switch  and  one  at  each  signal,  in  which 
tbe  pressure,  by  means  of  a  piston,  moves  tbe 
switch  or  si^al.  (A  signal  cylinder  is  shown 
in  Fig.  6.)  The  admission  of  air  to  a  cylinder 
is  controlled  by  an  electro -magnet  fixed  at  its 
side,  and  the  circuit  of  this  magnet  is  controlled 
by  a  miniature  lever  (circuit-closer)  in  the  cabin, 
the  wires,  like  the  pipes,  being  run  under- 
ground. These  little  levers  are  suitably  inter- 
locked, the  same  as  the  large  levers  in  a  manual 
machine.  The  movement  of  a  lever  to  work  a 
switch  does  not,  however,  actuate  the  interlock- 
ing which  releases  the  lever  to  be  moved  next; 
for  the  lever  movement  does  not  insure  that  the 
switch  has  actually  been  moved,  it  only  closes 
the  circuit.  The  next  lever  is  held  locked,  until, 
by,  an  electric  current,  the  circuit  of  which  is 
closed  by  the  switch  rails  themselves,  after 
their  movement  is  completed,  the  'indication*  of 
such  completion  is  sent  back  to  the  cabin,  per- 
initting  the  unloddng  of  the  next  lever. 

Following  the   introduction   of  the  clectro- 


Fto.  8.— Interlocked  Switches  uid 


arrangement  of  levers,  called  a  laiy  jack,"  is 
used.  With  a  wire,  the  connection  at  the  cabin 
must  be  readjusted  as  often  as  a  change  in  tem- 
perature occurs.  A  number  of  more  or  less  sat- 
isfactory automatic  devices  are  in  use  for  this 
purpose. 

Where  a  number  of  levers  are  concentrated 
in  a  cabin,  they  are  fixed  on  a  common  horizon- 
tal axis.  One  such  lever  is  shown  in  Fig.  10, 
the  axis  being  at  X.  The  interlocking  is  ef- 
fected, not  t^  the  lever,  but  by  its  latcn  V,  so 
that  the  locking  is  'preliminary."     For  example. 


locks  lever  4  before  switch  i  begins 
Liftinff  latch  V  moves  a  vertical  rod  or  tappet 
N;  this  by  means  of  a  mitered  dog,  moves  a 
horizontal  bar  in  one  of  the  grooves,  G.  a  dis- 
tance of  about  one  inch,  and  thereby  locks  lever 
4.  If  lever  4  were  in  the  wrong  position,  it 
would  obstruct  the  movement  of  tne  horizontal 
twr,  and  thus  warn  the  signalman  that  he  was 
attempting  (o  pull  the  levers  in  the  wrong  order. 
The  horizontal  bars  are  made  of  any  length  nec- 
essary to  reach  the  farthest  lever  in  the  frame, 
perhaps  So  feet,  or  more. 

Pcnver  S-wilch  and  Signal  Apparatus.— Pot 
the  very  numerous  movements  in  a  large  yard, 
hke  a  city  passenger  terminal,  the  working  of 
switches  and  signals  by  manual  power  is  la- 
'lOrious  and  comparsrtively  slow,  and  pneumatic 


...achine,  the  Experiments  of  F,   L 

Dod^on  shoWcd  that  the  electric  current  could 
be_  dispensed  with  by  using  air  impulses  to  con- 
trol the  admission  of  compressed  air  to  the 
working  cylinders.  Air  is  not  so  quick  as  elec- 
tricity, but  it  answers  all  practical  purnoses  at 
moderate  distance!.  In  his  machine,  tne  pres- 
sure in  the  power  pipes  is  controlled  by  a  valve, 
opened  and  closed  by  a  leather  diaphragm,  which 
diaphragm  is  moved  by  air  conv^red  in  a  sn>- 
arate  pipe.  In  this,  the  *all-air"  system,  the 
pressure  in  the  cylinders  is  usually  only  15 
pounds  per -square  inch,  and  in  the  small  pipes 
leading  to  the  diaphragm  valves,  it  is  only  7 
pounds  per  square  inch.  The  signalman's  work 
consists  in  opening  and  closing  valves  by  means 
of  sliding  bars  (called  •levers*)  ;  and  the  inter- 
locking IS  the  same  as  in  other  machines.  - 

The  "a  11 -electric'  switch  and  signal  appa- 
ratus was  developed  by  J.  D.  Taylor.  A  switch 
is  moved  by  a  one-horsepower  electric  motor 
fixed  to  the  sleepers  and  worked  by  an  electric 
current  conveyed  by  wires  from  a  dynamo  or 
Storage  battery  in  the  cabin.  For  a  signal,  a 
motor  of  one  sixth  horsepower  is  fixed  to  the 
signal  post  The  storage  battery  i»  usually 
charged  by  a  generator  run  by  a  gasoline  en- 
gine; and  the  amount  of  electric  powel  used  it 
so  small  that  a  small  engine  need  be  run  but  a 
few  hours  daily. 

The    machine    in    the    cabin    consists    of   g 
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franie  supporting  horizontal  sliding  bars  (called  Electro-pneumatic  block  sisals  are  used  ex- 
•tewrs*),  each  movement  doAig  the  circnit  to  tensively  on  the  Pennsylvania  Railroad;  also  -on 
a  switch  or  a  signal.  The  'levers"  are  infer-  about  30  miles  of  the  Central  of  New  Jersey, 
locked,  as  in  manual  or  pneumatic  machines ;  and,  for  shorter  distances,  on  the  Burlington 
ahd,  as  in  other  power  machines,  the  interlock*  and  other  roads.  Electric  motor  signals  arc  used 
ing  is  controlled  by  an  "indication*  sent  to  the  extensively  on  the  Illinois  Central,  the  Dela- 
machine  from  a  switch  after  the  switch  has  ware,  Lackawanna  &  Western  and  the  Chicago 
ft  Alton,  and  are  being  introduced  on  many 
other  loads.  The-  «lectro-gas  signal  is  in~  use 
on  the  Delaware,  Lackawanna  &  Western,  the 
New  York  Central  and  other  roadj. 

The  manual  interlockine  machines  in  the 
United  States  aggregate  about  45,000  levers. 
The  electro-pneumatic  interlocking  is  in  use  at 
numerous  points  on  the  Pennsylvania  railroad, 
at  the  two  large  terminal  stations  in  Boston  and 
at .  Cbkago,  Saint  Louis  and  other  cities.  The 
'alt-air"  hiterlocking  is  in  use  at  the  Grand 
Central  Station,  New  York,  and  at  large  sta- 
tions in  Chicago  and  other  dties.  The  "all- 
.r  electric"  interlocking  is  in  use  at  large  stations 
in  Chica^  and  at  a  large  number  of  smaller 
places,  this  system  being  peculiarly  adapted  to 
places  remote  from  a  powef  station. 

B,  B.  Adams, 
*The  Railroad  Catette,'  fftw  York. 
!  Railway,  Sinslc  Rafl  Type.     An  impor- 
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floor  of  ahin;   G,   groove   for  interloclrinE  bat;    N. 
uppet;  V,  latcb  rod. 


actually  completed  its  movement.  This  "indica- 
tion* current  ii  gcnaatcd  by  the  momentum  of 
the  switch  motor,  which  K  couveiled  into  a 
generator  for  a  fraction  of  a  second  after  it  has 
completed  its  work  of  moving  the  switch.  The 
movement  of  a  switch  requires  a  current  of  only 
seven  amperes.  Dwarf  signals  are  wprked  by 
solenoids. 

The  railroads  in  the  United  States  in  1904 
aggregated  over  200,000  miles.  Of  these  Tines, 
a  length  of  about  4,400  miles  was  equipped  with 
automatic  block  signals.  Three  fourths  of  this 
mileage  is  double-track  railroad  and  about  300 
miles  is  four-track.  On  about  22,500  miles  of 
the  railroads  in  the  United  States,  trains  run 
under  the  telegraph  block  system.  In  Great 
Britain  and  Ireland,  al!  of  the  railroads  carry- 
ing passengers  are  worked  by  the  telegraph 
block  system.  On  the  continent  of  Europe,  only 
the  more  important  lines  have  the  block  system. 

Automatic  clock-work  signals  are  used  er- 
lensively  in  New  England.     The  enclosed  disk 
signals  are  used  principally  in  New  England  and 
on  the  Lehigh  Valley,  the  Philadelphia  &  Read-    the   smgle,  central  or  monorail   iystem.     The 
ing  and  the  Chicago  &  Northwestern  rsilroads.    first  idea  of  a  single-rail  railway  dates  back  to 
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one  hundred  years  ago,  and  many  sueh  are  now    laid  with  precision  as  to  alignment  and  surface 
being  used  in  various  parts  of  the  world.  and  closely  gauged  to  each  other,  so  as  to  con- 

The  fiist  car  run  on  a  single  rail,  the  inven-  stitute  i)ractically  a  single  support,  while  the 
tion  of  M.  Charles  Lartigue,  has  been  in  practical  vertical  integrity  or  stability  of  the  weight  thus 
operation  for  many  years  in  Djiboniti,  a  French  delivered  to  a  central  point  is  conserved  when 
African  post.  The  car  is  kept  vertical  by  its  necessary  by  upward  forces  acting  through  the 
attachment  to  a  laterally  placed  horse,  which  medium  of  dependent  tension  members,  fitted 
with  frictionless  wheels  bearing  against  inverted 
girders  or  rails;  when  moving  at  speed,  stability 
is  almost  entirely  preserved  naturally  and  auto- 
matically, and  only  slight  strain  is  on  the  de- 
pendent  tension  members.  The  magnitude  of 
the  downward  forces  is  a  matter  simply  of 
weight  of  cars ;  the  upward  forces  are  a  matter 
of  mechanical  moments  or  leverages;  the  up- 
ward forces  may  amount  to  lo  per  cent 
of  the  downward  forces  for  usual  cases. 
The  downward  force  is  delivered  through 
the  medium  of  the  main  central  wheel,  bearing 
on  the  two  central  rails  as  on  a  single  rail. 
Tlie  side  clutch  wheels,  that  bear  against  the  in- 
verted girders  or  rails,  guide,  clutch  and  secure 
the  car  truck  to  its  normal  plane  or  path,  forcing 
the  truck  to  follow  precisely  any  assigned  la- 
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balances  the  car  as  a  hansom  is  balanced  by 
attaching  the  horse  in  front  The  development 
of  this  primitive  idea  attracted  the  genius  of  all 
great  civilited  countries,  and  aided  by  govern- 
ment patronage,  individual  effort  and  fortunes, 
made  great  progress,  but  finally  corporate  wealth 
and  Ajnerican  genius  perfected  on  scientific  lines 
a  system  which  eliminates  the  possibility  of 
derailment,  makes  the  greatest  spe^d  attainable, 
with  comfort,  safety  and  economy. 

Technically  the  system  may  be  described  as 
one  where  all  the  different  resistances  to  a 
swiftly  moving  car  or  train,  except  the  atmo- 
spheric resistance,  are  concentrated  in  the  ver- 
tical plane  of  the  centre  of  gravity  of  the  car 


or  train,  being  partially  concentrated  by  centri- 
fugal force,  and  those  resistances  which  are  not 
concentrated  at  the  centre  are  nearly  compen- 
sated for  by  friction  removing  devices.  When 
the  said  body  is  at  rest,  or  slowly  moving,  the 
unbalanced  forces,  only,  are  mechanically  con- 
centrated with  a  mininram  friction,  and  the  sta- 
bility is  positively  and  absolutely  preserved  with- 
out jarring  movement.  The  downward  vertical 
force  consists  of  the  weight  of  cars,  trucks  and 
load.  This  weight  is  delivered  lo,  and  directly 
sustained  by,  two  centrally  disposed  bearing  rails 


clination;  for  example,  around  curves.  The  cen- 
tral bearing  rails  and  the  inverted  side  clutch 
rails  being  laid  with  precision  as  to  line,  grade 
and  inclination,  the  lateral  and  top-heavy  sway- 
ing and  recurrent  oscillation  now  observable  m 
locomotives  in  motion  can  never  obtain ;  nor  can 
the  truck  derail,  as  it  is  clutched  to  the  track. 

Upon  the  curves,  the  inverted  rails  are 
pitched  (the  one  elevated  and  the  other  de- 
pressed) to  an  amount  co-ordinate  to  the  radius 
of  the  curve  and  speed.  The  lateral  or  tipping 
tendency  of  the  trucks  being  always  controlled, 
the  car  bodies  resting  upon  the  truck-bolster 
will  have  a  base  of  support  free  of  much  pul- 
satory irregularity  of  motion  now  inseparable 
from  moving  cars. 

The  propulsion  of  cars  is  effected  by  electric 
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motors,  two  or  four  motors  to  each  truck,  the 
number  of  motors  b«ing  dependent  upon  the 
starting;  pull,  acceleration  and  speed  required. 

The  cars  are  mounted  on  two  trucks ;  each 
runs  on  two  bearing  wheels,  which  follow  the 
same  central  line ;  this  mechanical  sequence  is 
economical  of  power,  or  draw-bar  pull.     The 


Fig.  5. 


inverted  rails  do  additional  service  as  conductors 
of  electrical  currents  by  which  the  system  is 
operated.  This  inversion  of  the  charged  rails 
avoids  all  the  difficulties  attending  the  operation 
of  a  third  rail  system. 

This  Gystem  solves  the  high  speed  pioblem, 
and  makes  possible  the  elevation  of  passenger, 
mail  and  express  service  from  overcrowded 
Standard  gauge  steam  roads,   converting  non- 


mend,  as  overcoming  many  of  the  deficiencies  ol 
existing  railroads  and  as  marking  a  new  depar- 
ture toward  the  railroads  of  the  future,  with 
accompanying  safety,  comfort  and  economy." 

Wliile  the  monorail  system  is  acknowledged 
to  have  reached  its  highest  development  in  the 
United  States  and  under  the  management  of 
the  American  Elevated  Railroad  Company,  yet 
no  little  credit  is  due  to  European  endeavor  and 
manjf  American  inventors.  Among  the  Ameri- 
can inventors  whose  efforts  have  attracted  public 
attention  should  be  mentioned  Col.  George  S. 
Broot,  of  Washington,  D.  C. ;  E.  Moody  Boyo- 
ton,  of  Massachusetts ;  Lina  Beecher,  of  Batavia, 
N.  Y.;  William  B.  Mack,  of  Boston.  Mass.; 
Howard  Hansel  Tunis,  of  Baltimore,  Md. ;  Dr. 
Adolph  Brodbeck  of  the  University  of  Nash* 
ville,  Tenn. ;  L.  F.  Cook,  and  Dr.  L.  C.  d'Hom- 
ergue,  of  Brooklyn,  N.  Y. 

William  B.  Mack's  design,  shown  here,  ap- 
pears to  have  been  awarded  more  consideration 
among  engineers  than  any  of  the  many  similar 
plans  patented.  As  far  back  as  18^2  a  charter 
was  granted  in  the  State  of  New  York  for  the 
building  of  a  hanging  railroad  which  had  the 
general  mechanical  principles  of  the  hanging 
ra«ds  more  recently  exploited  in  Germaay, 
Fraace,  and  Russia,  but  the  Cook  system,  shown 
here,  appeared  to  be  the  only  serious  effort  made 
to  date  at  hanging  cars  on  the  side  of  the  struc- 
ture in  place  of  underneath. 

£.  Moody  Boy n ton  patented  plans  for  a 
monorailway  which  were  approved  by  such  ex- 
perienced railroad  men  as  Austin  Corbin.  Sev- 
eral short  test  roads  were  built  and  operated. 
The  Tunis  plan  here  illustrated,  is  a  modifica- 
tion of  fioynton's.  As  wilt  be  seen,  the  single 
rail  is  laid  on  the  ground  like  the  rails  of  steam 
roads  and  trolley  lines.  Over  the  single  rail 
at  fixed  intervals  are  trusses,  or  bents,  joined 
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paying  passenger  tralEc  into  the  most  profitable 
depariment  of  railroad  business. 

Concerning  the  monorail  system  of  the 
American  Elevated  Railroad  Company,  described 
above,  Mr,  George  H.  Thomson,  M.  A,  Soc.  C. 
E.,  M.  Inst.  C.  E.,  says :  "After  careful  study, 
guided  by  years  of  experience  in  the  location, 
construction,  operation,  and  maintenance  of  rail- 
roads, I  do  not  hesitate  to  approve  and  recom- 


by  cross  pieces  at  the  top  and  supporting  the 

fuides  which  prevent  the  car  from  toppling  over, 
he  car  itself  also  embodies  some  unique  and 
interesting  features.  It  is  narrower  than  the 
standard  trolley  or  railroad  car  and  rests  on  a 
single  pair  of  wheels,  or,  in  the  full-size  coach, 
on  two  trucks  of  two  wheels  each,  arranged 
tandem,  just  under  the  centre  of  the  floor,  the 
platform  and  superstructure  being  balanced  on 
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Aeni.  The  car  is  balanced  on  the  single  rail,  jj  passengers,  who  will  sit  with  their  backs 
the  wheels  being  of  the  grooved  pattern.  So  to  the  track.  No  stops  will  be  made  betwei^n 
accurately  are  the  weights  adjusted  that  a  slight  Mancliester  and  Liverpool,  and  it  is  expected 
lurch  of  the  body  will  sway  the  car  from  side  to  make  the  trip  of  34  miles  in  20  minutes, 
to  side.  At  first  some  apprehension  was  ex-  which  is  just  one  half  the  best  time  now  made 
pressed  that  in  going  around  curves  tlie  centri-  by  the  steam  road  running  between  these  cities, 
fugal  motion  of  the  car  would  impose  too  great  Two  tracks  will  be  provided,  one  for  use  in 
a  strain  on  the  bents,  but  this  fear  has  proved  each  direction,  and  only  passengers,  mail  and 
wholly  groundless.  By  allowing  for  the  cen-  light  parcels  will  be  carried, 
trifugal  force  by  the  slant  toward  the  inner  side  The  monorail  idea  has  been  exploited  in  Ger-' 

of  the  circle  which  is  accomplished  on  ordinary  many,'  France,  and  Russia  in  its  application  to 
roads  by  raising  the  outer  rail  the  weight  is  hangiag  cars,  but  Germany  alone  has  secured 
thrown  off  the  bents  and  approximately  results.  A  susp>ended  overhead  railway  sjtstem 
equalized.  A  road  of  this  character  is  now  in  of  rapid  transit  is  now  in  operation  betwecB  the 
operation  between  Washington,  D.  C.,  and  Wild-  three  manufacturing  towns  of  Vohwinkel,  Eber- 
wood  Park,  Md,,  a  distance  or  forty  miles.  feld  ahd  Barmen,  near  Cologne,  Germany.    The 

The   English   monorail   known   as   the   Behr     road  is  built  on  a  system  of  latticed  longitudinal 
System,  here  illustrated,  has  been  in  operation     girders,  one  vertical  and  two  horizontal,  assem- 
for  a  number  of  years  at  Ballybunnion,  Ireland,     bled  into  the  form  of  an  I-section.     The  main 
and    was    successfully    tested    by    the    Belgian     girders  form  the  web  of  the  1,  and  the  lateral 
government,   securing  a   speed   of  83   miles  per     girderB,  which  give  the  requisite  lateral  stiffness, 
hour  with  a  car  weighing  70  tons.     In  igoi  and     serve  as   the  top  and  bottom  ttanges  of  the  I. 
i()02  the  English  parliament  granted  Mr.  Behr's     Diagonal  tie-rods  extend  from  the  upper  panel 
company  the  right  to  construct  a  road  between     points  of  the  central  girder  to  a  connection  with 
Manchester  and  Liverpool,  after  the  plans  had    the  chords  of  the  bottom  lateral  girder.    The 
been  examined  and  approved  by  many  eminent    last  mentioned  chords  consist  of  steel  I-beams, 
and  upon  their  upper  flanges  is  laid  the  single 
T-rail,    from   which    the  cars   depend   and   on 
which  they  run.    The  girders,  wMch"vai7  in  span 
from  21  to  33  meters  (68.88  feet  to  loS^ii'feet), 
are  carried  upon  supports  varying  in  structure 
with  the  locality  where  they  are  used.     Where 
the   railway   is   carried    immediately    above   the 
Wupper  River  the  A-frame  style  of  pier  is  used, 
while  in  the  towns  through  which  the  line  passes 
the   tnisses    are   carried    upon    substantial    U- 
frames.    The  A-frame  consists  of  two  rectangu- 
lar latticed  stmts,  which  are  united  at  the  top 
by  a  rectangular  plate  ydie, 
Fio.  7.— Romanoff  Syrtem.  The  supporting  structure  of  the  road,  incjud- 

■  ing  trusses  and  piera,  has  an  average  weight  of 
engineers.  The  plans  as  will  be  seen  by  the  about  a,ooo  pounds  per  yard,  which  is  due 
illustrations,  appear  complicated.  primarily  to  the  great  length  of  the  girders  and 

The  road  is  now  being  built,  and  will  soon 
be  in  operation.  It  will  extend  from  Manchester 
to  Liverpool,  and  is  patterned  after  the  road 
which  was  operated  at  the  Brussels  exhibition 
in  1897,  which  was  three  miles  long,  .and  on 
which  a  speed  of  81  miles  an  hour  was  fre- 
quently made.  As  this  line  was  very  crooked, 
it  was  not  adapted  to  as  high  speed  as  the 
Manchester -Liverpool     road,    which    has    few 

Tlie  track  is  a  single  rail  of  the  same  ahape 

ano'  weight  as   generally  used   on  steam  roads. 
This  rail  is  fastened  at  the  top  of  an  A-shaped 

structure  made  of  steel.     The  structure  is  riveted  Pic.  g.-~Suspcn>ion  Railway,  Barmen,  Germany. 

to  steel  ties  firmly  imbedded  in  cement  and  rock 
ballast    The  triangular  supports  joe  the  rail  are 

only   4   feet   high,   and    one   is   placed   every   ^  _.  _    

feet  3  inches.     .\t  each  side  and  18  inches  from  '  could  be  reduced. 
the  ground  is  placed  a  light  guide  rail  to  keep         The  cars  are  37,7  feet  long,  8.5  high  and  6.8R 

the  moving  car  in  position.     The  entire  weight  feet  wide:  are  ther.-fore  fairly  long  and  narrow, 

of    the    ear    rests    upon    large    grooved    wheels  and  are  slightly  tapered  at  the  ends, 
which  travel   upon  the  large   rail  at  the  top  of  They  have   a   seating  capacity   of  fifty,   and 

the  framework.     As  electric  motors  will  be  used  are  built  with  two  side  doors  opening  inwardly, 

to  propel   the   train,  each   of  these  wheels   will  and  two  auxiliary  doors  at  the  ends.     The  total 

be  made  a   'driver.*     Current  is  conducted  on  weight  of  each  car  is  twelve  tons.    The  cars  are 

rails  placed  upon  the  ties,  but  insulated  from  freely  suspended  from  two  trucks  spaced  eight 

them.  meters    apart    and    having    a    diameter    of  0.9 

The  car  consists  of  two  compartments,  one  meters.     The  wheels  are  mounted  in  tandem  to 

r-n   each   side  of  the  structure,  and   are  60  feet  run   on   a   single   rail,   and   are  driven   by   two 

I'.ng,  weighing  four  tons  each.    They  will  seat  electric  motors  of  36  horse  power  each,  through 
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the  medium  of  transmission  gearing.  The  motor 
triicks  receive  current  by  means  of  a  sljpshoe 
and  a  contact  rail,  which  is  carried  on  the  bottom 
of  the  lateral  girder,  somewhat  to  the  inside  of 
the  main  supporting  beam. 

The  truck-frames  embrace  the  rail-girders 
and  the  rails  so  closely  that  a  play  of  seven 
millimetres  is  allowed  and  that  derailment  is  im- 
possible. If  a  wheel  or  axle  shonld  break  the 
cars  would  be  held  up  by  the  frames. 

Oscillation  of  the  car  is  limited  by  two  pro- 
jecttona  on  the  lower  part  of  the  hook-shaped 
frame.  The  cars  swing  around  the  curve  in  a 
slightly  inclined  position  and  spontaneously  re- 
assiime  their  normal  vertical  position  when  a 
straight  part  of  the  rail  is  reached.  To  the 
passengers  the  change  in  equilibrium  is  imper- 
ceptible. Since  a  sudden  change  in  equilibrium 
causes  an  oscillation  proportionate  to  the  velocity 
and  the  angle  delermired  by  the  radius  of  the 
curve,  which  oscillation  lies  within  twice  the 
value  o£  this  angle,  comparatively  king  tran- 
sitional bends  have  been  provided  by  reason  of 
which  the  equilibrium  is  gradually  changed,  with 
the  result  that  almost  inappreciable  oscillations 
are  produced. 

There  are  eighteen  elevated  stations  on  the 
line.  This  elevation  was  necessary  in  order  not 
to  interfere  with  street  traffic  in  the  towns. 
;he  rails  run  straight  through  the  stations. 

A  Russian  electric  engineer  named  Hippolyte 
r.omanoff  has  invented  a  monorailway  of  some 
r.ierit.  The  invention  consists  of  a  monorail 
hanging  car  as  shown  here.  The  rails  are  sup- 
ported by  T-shaped  columns,  the  carriages  being 
suspended  in  the  air  and  propelled  by  wheels 
running  along  the  rails.  These  wheels  are  with- 
out flanges,  which  Rom^off  35Bei;te  retard 
speed  by  clinging  to  the  rails  while  rounding 
curves,  but  are  preveffted  from  leaving  the  rails 
by  means  of  smaller  wheels  which  grig  the  rails 
horizontally. 

An  electric  feed-wire  runs  parallel  with  the 
rail.  The  cars  have  three  supports  each.  If  the 
first  IS  broken  the  second  comes  into  play  auto- 
matically, and  then  the  third.  Should  any  one 
ol  the  cars  be  stopped  by  an  accident  or  for  any 
reason  other  than  the  natural  one  of  pausing  at 
a  station,  all  the  cars  behind  would  stc^  also, 
thus  preventing  any  rear-end  collisions. 

In  all  the  various  applications  of  the  mono* 
rail  it  has  been  fully  demonstrated  to  the  satis- 
faction of  many  of  the  world's  most  eminent 
engineers,  that  for  speed,  comfort,  safety,  and 
economy  it  excels  any  other  form  of  railway 
yet  devised. 

Raflwa;  Si»ne.    See  Neurasthenia,  Thau- 

Railwii7  Snrveymg.    See  Sukteyinc. 

Railway  System!  in  tb«  United  States. 
History.— Fiom  the  time  of  Hero,  2100  years 
a|;o,  locomotion  by  steam  has  been  the  subject 

much    thought   and    experiment,    but    until 


plishment.  In  1769  the  iirst  self-propelled  car- 
riage was  built  by  Nicholas  Joseph  Cagnol,  a 
French  army  officer.  This  had  two  vertical 
single-action  cylinders,  and  was  the  first  known 
application  of  a  high-pressure  engine.  From 
this  time  on  there  was  continuous  progress  in 


mechanical  traction,  and  although  the  first  loco- 
motives were  small  and  crude,  their  employment 
as  an  agent  of  transportation  marks  one  of  the 
Worlds  greatest  advances.  The  railw3]|s  at 
the  beginning;  were  simple  tramways  equimwd 
with  tracks  composed  of  wooden  rails.  Prior 
to  1809,  Oliver  Evans,  of  Philadelphia,  urged 
repeatedly  in  public  addresses  the  construction 
'of  a  passenger  railroad  from  Philadelphia  to 
New  York,  and  in  that  year  attempted  to  form 
a  comi«ny  for  this  purpose.  The  State  of  New 
York,  in  April  1823,  chartered  the  Delaware  & 
Hudson  Canal  Company  to  construct  a  canal 
and  railroad  from  the  coal  fields  in  Pennsyl- 
'vania  to  the  Hudson  river  at  Rondout;  the 
railroad,  16  miles  long,  from  Honesdale  to  Cai^ 
bondale,  to  carry  coal,  was  completed  in  iSag. 
In  T826,  the  Quincy  railroad  in  Massachusetts, 
four  miles  long,  was  built  to  haul  granite  to 
the  port  of  Neponset;  the  rails  were  of  wood, 
strapped  with  iron.  In  1627,  the  Mauch  Chunk 
railroad,  nine  miles  long,  was  built  in  Pennsyl- 
Tania  to  connect  coal  mines  with  the  Lehigh 
river ;  the  gauge  was  three  feet  seven  inches, 
and  the  wooden  rails  were  faced  with  iron.  In 
iaz6,  the  State  of  New  York  chartered  the 
Mohawk  &  Hudson  railroad,  for  freight  and 
passengers,  from  Albany  to  Schenectady,  17 
miles;  work  was  began  in  1830,  and  tlie  road 
was  opened  for  travel  in  1831.  In  iSe7,  the 
State  of  Maryland  chartered  the  Baltimore  & 
Ohio  railroad.  Woric  was  be^run  in  1828,  and 
in  iSsg  the  track  was  fmished  six  miles,  and 
■cars  were  put  upon  it  for  the  accommodation 
of  the  officers,  and  to  gratify  riic  curious  by  a 
ride.''  This  was  the  first  road  in  the  United 
States  that  was  opened  for  the  conveyance  of 
liaasengers ;  it  was  finished  to  EUicolt's'  Mill^ 
13.  Eiilea,  in  1830.  The  Washington  brand) 
was  cfiened  to  Bladensburg  in  July,  and  to  Wash- 
ington in  August,  1834.  The  Charleston  & 
Hamburg  railroad,  in  South  Carolina,  was 
chartered  in  iSa?.  A  locomotive  was  placed  on 
it  in  1830.  The  road  was  completed  in  Septem- 
ber rp33,  a  distance  of  135  miles.  At  that  time 
it  was  the  longest  continuous  line  of  railroad 
in  the  werld.  The  track  of  the  Baltimore  ft 
Ohio  consisted  of  cedar  cross-pieces  and  string- 
pieces  of  yellow  pine  la  to  34  feet  long  and 
six  inches  square,  with  iron  bars  on  them.  The 
flanges  of  the  wheels  were  on  the  outride. 
After  some  tuiles  of  this  kind  of  road  had 
been  made,  long  granite  slabs  were  substituted 
for  the  cedar  cross-pieces  and  pine  stringers. 
"Iron  strips  were  laid  for  miles  and  miles  on 
stone  curbs.*  Before  the  road  had  been  linished 
to  Point  of  Rocks  in  1832,  'wrought-iron  rails 
of  the  English  mode"  had  been  laid  on  part  of 
the  line.  Many  years  passed  before  any  other 
than  flat  rails  were  made  in  America.  All  the 
heavy  rails  were  imported  from  England.  Up 
to  1843  there  were  no  facilities  for  the  manu- 
facture of  heav;^  iron  rails  to  supply  the  wants 
of  the  4,185  miles  of  American  railroad  then 
existing,  and  of  a  few  hundred  additional  miles 
then  projected  The  first  heavy  rails  were 
rolled  in  1844,  of  the  U  pattern,  at  the  Mount 
Savage  Iron  Works  in  Maryland.  The  first 
T-rails  made  in  America  were  rolled  at  the 
Montour  Mill,  at  Danville,  Pa.,  in  18,^':.  The 
T-rail,  now  universally  used  on  American  rail- 
roads, is  generally  supposed  to  be  of  English 
origin,  but  it  was  invented  by  Robert  L.  Ste- 
vens, of  Hoboken,  N.  J.,  in  1830,  and  was  first 
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laid  on  the  Camden  &  Amboy  railroad.  It  did 
not  come  into  general  use  until  after  1845.  The 
first  made  of  these  rails  were  only  16  feet  in 
length.  The  first  rails,  30  feet  in  length,  were 
made  at  the  Cambria  Iron  Works,  at  Johns- 
town, Pa.,  in  1856.  The  first  60-foot  or  double- 
length  rails  were  rolled  at  the  Edgar  Thomson 
Steel  Works,  Pennsylvania,  in  1875,  and  that 
company,  in  1876,  exhibited  a  steel  rail  at  the 
Centennial  Exhibition,  120  feet  in  length,  weigh- 
ing 62  pounds  to  the  yard.  See  Rail  Sections; 
Rails  and  Structural  Shapes;  Alumiko- 
Thermics. 

The  construction  and  development  of  the 
locomotive  has  kept  pace  with  railway  btiilding 
in  America.  The  English  locomotives  were  ex- 
pensive, could  not  be  secured  prorofitly,  and 
were  not  well  adapted  to  the  light  rails,  steep 
grades,  and  shari)  curves  of  the  .A-merlcan 
tracks.  Traffic  conditions  necessitated  construc- 
tion according  to  designs  entirely  different  from 
those  followed  in  Great  Britain,  Starting  with 
Peter  Cooper's  one-ton  locomotive,  the  Tom 
Thumb,  which  made  its  first  run  in  August, 
1830,  between  Baltimore  and  Ellicolt's  Mills, 
the  locomotive  has  passed  through  every  stage 
of  development  and  enlargement,  until  now  the 
designer  stands  between  two  fires.  On  the  one 
hand  is  the  motive  power  department  calling 
for  locomotives  of  ever- in  creasing  tractive 
power;  on  the  other  hand,  is  the  maintenan<^ 
of  way  department  setting  a  limit  as  to  the 
weight  of  engine  allowable.  The  two  demands 
are  largely  contradictory,  but  the  balanced  com- 
pound locomotive  f^ves  relief  in  both  directions. 
The  economy  gamed  by  compounding:  give* 
greater  power  per  unit  of  weight  of  engine,  and 
the  perfect  balancing  of  the  moving  parts  gives 
an  engine  which,  compared  weight  for  -weight 
with  a  single  expansion,  is  very  much  easier  on 
the  track.  Traffic  requirements  are  still  calling 
for  rolling  stock  of  greater  capacity  and  the 
monster  4iM,ooo-pound  locomotive  must  con- 
tinue to  grow  until  the  highest  factor  of  effi- 
ciency and  lowest  possible  ton-mile  cost  of 
haulage  is  reached.  See  LocouonvB,  Tbb; 
Locomotive  Engine;  Locouotivz  and  Engine 
Industry  ;  Locomotives,  Compound. 

The  gold  of  California  gave  great  impetus  to 
railroad  projects  until  the  commercial  crisis  of 
1857  and  the  Civil  War  seriously  interfered. 
With  the  return  of  peace,  however,  there  was  a 
marked  revival.  The  transcontinental  route 
over  the  Union  Pacific  and  the  Central  Pacific 
roads  was  opened  in  1869,  and  construction  then 
became  most  active  in  the  Northwestern  States. 
A  similar  revival  followed  the  crisis  of  1873. 
By  1880  the  principal  field  of  activity  was  in  the 
Southwestern  and  Rocky  Mountain  regions  and 
in  10  years,  to  1890,  the  railroad  mileage  of  the 
totmtry  had  increased  from  93,000  to  164,000 
miles.  Each  section  of  the  country,  as  it  filied 
up  with  competing  roads,  witnessed  a  period  of 
secret  rebates  and  receiverships  and  the  gradual 
consolidatioti  of  intermediate  links  into  long 
lines  occupying  Ihe  principal  thoroughfares  and 
controlling  their  own  feeders.  The  consequent 
stifling  of  competition  early  led  to  the  establish- 
ment of  State  commissions  and  the  Interstate 
Commerce  Commission.  (See  Commerce,  In- 
terstate.) The  vigorous  campaign  against  the 
Commission  lias  been  carried  into  the  Supreme 


Court  with  indecisive  results  — and  the  war  i> 

still  on. 

Railway  Groups. —  The  railway  system  of  tiie 
United  States,  as  a  whole,  tnay  be  divided  into 
groups,  each  group  occupying  a  distinct  sec- 
tion of  the  country.  (See  Auhucan  Rau.- 
KOADS.)  This  classification  gives  little  informa- 
tion regarding  ownership  and  management  The 
following  tabulation,  influenced  by  community 
of  interest  or  harmony  of  action,  shows  the 
present  progress  of  groupings  of  systems.  These 
groups  are  not  antagonistic,  but  are  rather  inter- 
twining circles  of  influence  and  control,  all  being 
irresistibly  dra-.vn  toward  a  common  centre : 

UlLO. 

UorMD aS.jBj 

V»na«hilt M.itu 

Vmndcrbil^Uo^KUl 7X77 

Peniuylvuia 1 6,671 

PeniuyIvanM.V«nderbil»-Morg«i 4,746 

Harrimui-Hill-Morgaii 10,187 

H.rrini«n 2j,os. 

Seaboard  Air  Line j.Sjs 

Rock  Idand w.gtii 

Atchinaon B^Bii 

St.  Paul «'6Si 

Minaeap<ili>.St.  Louii 3,118 

Miuouri,  Kiiuu  ft  Teiu i,oo< 

Ptre  Harquetti. j,.<i 

Chkago  Greal  WcatnD 1,464 

WUconain  Cenml .IS) 

Aggregate ir9.>41 

The    lines    in    the    Morgan   group    are   the 

Southern  (including  the  Mobile  &  Ohio,  874 
miles),  9,302  miles;  the  Atlantic  Coast  line  (in- 
cluding the  Louisville  &  Nashville,  6,133 
miles),  10,703  miles;  Central  of  Georgia.  1,877 
miles ;  Chicago,  Indianapolis  &  Louisville,  Ss6 
miles;  the  Lehigh  Valley,  1,399,  and  the  Erie, 
2,556  miles. 

The  Vanderbiit  group  includes  the  New 
York  Central  (with  the  Lake  Shore,  1,411; 
Michigan  Central,  1.653;  'B'K  Four,"  2,235; 
•Nickel  Plate,"  523,  and  the  Lake  Erie  &  West- 
ern, 725  miles),  total,  11.079  miles;  also  Chicago 
&  Northwestern,  8,971  miles. 

The  Vanderbiit- Morgan  lines  are  the  Dela- 
ware, Lackawanna  &  Western,  824  miles;  Dela- 
ware &  Hudson,  966;  New  York,  New  Haven 
&  Hartford,  2,037 ;  New  York.  Ontario  &  West- 
ern, 549;  Boston  &  Maine,  3,298,  and  the  Pitts- 
burg, Bessemer  &  Lake  Erie,  203  miles. 

The  Pennsylvania  group  includes  the  Penn- 
sylvania system,  10,566  miles;  the  Baltimore  & 
Ohio,  4,397,  and  the  Norfolk  &  Western,  1,72a 
miles. 

The  Pennsylvania -Vanderbiit- Morgan  lines 
are  the  Chesapeake  &  Ohio,  1,641  miles;  the 
Reading,  2,145,  and  Hocking  Valley,  960 
miles. 

The  Harriman-Hill' Morgan  roads  are  the 
Great  Northern.  5,888  miles;  Northern  Pacific, 
5,976,  and  the  Burlington,  8,323  miles. 

The  Ha  r  rim  an  group  are  the  Illinois  Central, 
S.463  miles ;  Chicago  &  Alton,  915 ;  Chicago  Ter- 
minal Transfer,  108 ;  Kansas  City  Southern, 
839;  Union  Pacific,  6.105;  Southern  Pacific, 
9,&i  miles. 

The  Rock  Island  group  includes  the  Rock 
Island,  7,298  miles;  St.  Louis  &  San  Francisco, 
5,663;  Chicago  &  Eastern  Illinois,  752;  Evans- 
ville  &  Terre  Haute,  331,  and  lines  in  Texas, 
922. 
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The  Gould  group  includes  the  Missouri 
Pacific,  6,006;  Texas  &  Pacific,  1.973;  Denver 
ft  Kto  Grande,  2,460;  Saint  Louis  Southwestern, 
1,511;   International   &   Great   Northern,    1,130; 


Western  Maryland,  258  miles. 

These  groups  are  growing  lesser  and  lesser 
while  the  consolidation  process  is  going  rapidly 
on.  Should  all  the  interests  come  together,  the 
gigantic  combine  will  crumble  of  its  own  weight, 
as  did  many  of  the  railroad  systems  so  elabo- 
rately built  up  20  years  ago.  The  wisdom  of 
the  present  may  not  see  the  remedy,  but  earnest 
thinkers  look  upon  government  control  or  regu- 
lation of  i-ailways  as  the  only  way  to  establish 
1   equitable    rel;  "         ' 


ailway  securities  is  vested  in  about  350,000 

people,  these  holdings  ranging  from  a  few  shares 
to  more  than  40,000.  The  control  of  the  roads, 
notwithstanding  the  ownership  through  stock- 
holdings distributed  among  such  a  large  number 
of  individuals,  rests  with  fewer  than  a  score  of 

Konle  representing  four  or  five  of  the  great 
smess  houses  on  Wall  street.  The  following 
table  shows  the  number  of  stockholders  of  rec- 
ord of  30  important  railways  of  the  country: 

NuuaB 
Nam  or  CoHPAKv.  or  Stcwk- 


Pennsylvini* 44.17S 

Atcbhuon,  Topelu  ft  Santa  Fe 17.B13 

Union  Patiiie ; U,iS6 

New  York  Centril  &  Hudjon  River 11 ,871 

New  York,  New  Haven  8l  Hartford 10,84) 

Santhern 9,57" 

lUinou  Central 9.i>3 

BoMon&Atbanr B,4i7 

Boston  &  Maine 7-4oi 

Baltimore  A  Ohio 7,t}i 

Fitchbarg i £.099 

CAieago   Great  Weitern 5,0.) 

Chkaao.  Milwaukee  &  5l.  Paul S.Bjj 

LehiS  Valley S.77! 

Old  Cokmy S.j-i 

Erie 4.309 

Cb'tctgo  &  Nortliweiiero 4.iog 

Delaware  &  Hudson 3,819 

United  Ne*  J«k/ j,58j 

NarfdLk  &  Weilern lAi  i 

Denver  k  Rio  Grande a.910 

PitKborf  h,  Fori  Wayne  &  Chicago a.643 

Horrii  i  Easex 3.450 

New  York,  Ontario  &  Weatem x,4i7 

Southern    Pacific a>4*4 

ConEDtd  &  Montreal a,3S6 

Boston  &  Lowell i,i6S 

Northern j,o6S 

Cleveland  &  Piutiurih a,04i 

Chkato  k  Alton 3,03^ 

The  following  37  conipanies  each,  have  stock- 
holders nu^ng  between  i/>x>  and  2,000,  at 
follows : 

NUDIU 

Naks  or  CoHrAHV.                      Or  Sroor- 

Prae  Marqnette t 1.984 

Mine  Rill  &  Schuylkill  Haven 1.974 

Wabaih 1,974 

Cleveland, Cincinnati,  ChicB«D  k  St  Jjtaa-...  i.ftj 

MlaKiBii  Paeifie 1.S61 

Louiaville  &  Nashville 1,672 

Atlanlk;  ft  St.  Lawrence i.«i 

Boston  8:  Providence 1.614 

Delaware,  Lad.swsntl.  ft  Weltetn i.jj, 

ClBcicnati,  Hamilton  ft  Dartoo i.jcS 

St.  Louis  ft  San  FranciKg i.jii 

Misuari,  Kansas  ft  Teias 1,509 

Hocking  Valley 1.S03 


Hull  or  CourAHv.  ,or  Si90s> 

Chesapeake  &  Ohio ^""1^8 

Vcimoot  ft  UaaMCbuaetta.'. I'lii 

Notlhern  CenLial t  ioi 

North  Pennsylvania ,  Z™ 

Rome,  Waltrtown  ft  Ogdeiuburg. I'oL 

Huniington  8  Brflad  Top ,'07' 

New  York,  Lafkuwrna  ft  Wesiern 1,070 

Chicago^  St.  Paul',  MinneaWti  ft'Omihi! !! !!  'I'll. 

Utica,  Chenango  ft  Siuqnehanna  Valley i  oli 

Georgia  Railroad, .(,5 

Philadclpbii,  Ceimamown  ft  Morriltown  i  o?. 

Whe=li„^  ft'Lake  Erie  -      .  .* .".°'.™'°.':" !  I : ! !  I'^l 

The  value  of  railroad  securities  held  by  in- 
surance companies,  saving  institutions,  and  ed- 
ucational institutions,  exceeds  $1,500,000,000, 
and  inasmuch  as  these  fiduciary  holders  repre- 
sent large  bodies  of  individaals  and  some  hold- 
ing companies-  whose  own  shares  are  widelv 
distributed,  it  is  readily  seen  how  materially 
the  busmess  life  of  the  nation  is  based  upon 
railroad  values  and  how  widely  diffused  is  the 
railroad  ownership.  S«e  Railway  Rbceivbk- 
3HIFS  AMB  Re(»sanization9  ;  Railway  Secu- 
rities. 

Mrrgwj.— The  permanent  control  of  a  rail- 
road corporation  may  be  accomplished  hy  de- 
positing a  majority  of  its  stock  with  a  holding 
company.  This  plan  is  utiliwd  as  an  indirect 
means  for  the  consolidation  of  several  com- 
panies, by  the  ostensible  sale  of  sufficient  shares 
of  each  company  to  a  corporation  formed  tor 
that  specific  purpose.  This  device  has  been  ex- 
panded, in  the  notable  instance  of  the  Northern 
Securities  Company,  to  controlling  the  opera- 
tion of  rival  lines  extending  from  Chicago  to 
the  Paeifie  ocean.  In  the  spring  of  Jpoi,  the 
Northern  Pacific  Bail  way  Ccmipany  and  the 
Great  Northern  Railway  Company,  two  roads 
which  were  regarded  .**,  parallel  and  competing 
lines,  united  in  purchasing  nearly  the  entire  cap- 
lUl  stock  of  the  Chicago,  Burlington  &  Quincy 
Railway  Company,  becoming  joint  sureties  for 
the  payment  of  the  bonds  of  the  Chicago,  Bur- 
lington &  Quincy  Railway  Company,  wnercby 
the.  purchase  was  accomplished.  In  November, 
1901,  the  Northern  Securities  Company  was  or- 
ganized under  the  laws  of  the  Slate  of  New 
Jersey,  with  .  a  capital  stock  of  $400,000,000. 
Shortly  after  its  or^nijation  that  company  ac- 
quired a  large  majority  of  the  stock  of  the 
Northern  Pacific  Railway  Company,  and  also 
a  majority  of  the  stock  of  the  Great  Northern 
Railway  Company,  paying  for  these  stocks  with 
its  own  stock.  A  suit  was  brought  by  the 
United  States  against  the  Northern  Securities 
Company  in  the  Circuit  Court  of  the  United 
States  for  the  circuit  of  Minnesota.  On  9  April 
1903,  that  court  held  that  all  the  stock  of  the 
Northern  Pacific  Railway  and  Great  Northern 
Railway  Companies  held  and  owned  by  the 
Northern  Securities  C<Mnpany  was  acquired  in 
virtue  of  a  combination  or  conspiracy  in  re- 
straint of  trade  prohibited  by  the  Sherman  Anti- 
trust Act.  Its  officers,  agents,  etc.,  were  en- 
joined from  voting  the  aforesaid  stock,  or  from 
attempting  to  vote  it  at  any  meeting  of  the 
stockholders  of  either  of  the  railway  companies, 
etc  The  decree,  however,  allowed  the  Northern 
Securities  Company  to  return  and  transfer  to 
the  stockholders  of  the  Northern  Pacific  Rail- 
way and  Great  Northern  Railway  Companies, 
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respectively,  all  the  shares  of  stock  in  either, 
which  the  Northern  Securities  Company  had 
received  in  exchange  for  its  own  stock.  An 
appeal  having  been  taken  from  this  decision  to 
the  Supreme  Court  of  the  United  States,  that 
court  on  14  March  igcu,  affirmed  the  decision 
of  the  lower  court      See  Railway  Consou* 

yatvation  of  Railways.—- The  aggregate  rail' 
way  capital  in  the  United  States  on  30  June 
190Q,  as  measured  by  the  par  value  of  outstand< 
ing  securities  was  ¥17,487,868,035,  which  shows 
a  capital  of  $73,iai  per  mile  of  line,  including 
liabilities.  In  arriving  at  the  actual  valuation 
of  railways,  well-defined  rules  are  followed: 
(l)  Inventory  valuation  applies  only  to  a  lim- 
ited degree.  (3)  Income  valuation  is  the  only 
true  basis  of  caiculatinfc  a  railroad  value.  Every 
item  of  assets,  except  those  of  a  distinctly  de- 
tachable character,  is  contributory  to  the  general 
income  account  and  gets  its  value  there. 
(3)  Cost  of  duplication  is  only  discussed  where 
the  line  is  obviously  obsolete  in  standards  of 
grade  and  curvature  and  where  the  menace  of 
competition  at  .leas  cost  by  a  better-equipped 
rival  is  real.  (4)  The  property  accounts  of 
road  and  franchises  are  only  indirectly  consid~ 
ered  on  the  basis  of  net  slock  and  debt  capital 
per  mile  of  line  set  af^inst  like  figures  of  com- 
petitors in  the  same  territory.  Questions  of 
actual  investment  and  past  costs  are  practically 
ignored.  The  whole  consideration  is  limited 
to  present  and  future  earning  power  under 
present  and  future  competitive  conditions.  Com- 
petitive pressure  is  not  supposed  to  be  applied 
at  the  maximum  at  every  point ;  that  is,  every 
mite  of  road  is  not  revalued  at  an  estimated  cost 
of  present  duplication  by  a  parallel  construc- 
tion under  most  modem  and  most  favorable 
conditions.  As  a  practical  proposition  such 
duplication  is  recognized  as  financially  impossi- 
ble. It  could  only  occur  at  certain  places.  Be- 
cause it  may  be  good  enterprise  and  socially 
economical  to  parallel  500  miles  of  line  at 
present  cost  of  duplication,  it  does  not  follow 
that  it  is  good  enterprise  and  socially  economical 
to  do  the  same  for  15,000  miles.  The  possibility 
of  actual  competition  for  the  500  miles  cannot 
apply  with  equal  force  as  potential  competition 
to   reduce  the  value  of  the   remaining   14,500 

Gross  Income  and  Its  Amplication. —  The 
total  railway  capital  of  the  United  States  in 
Tanuary,  1909,  was  $17^4871868,035.  The  gross 
mcome  of  $1,900,846,907,  for  the  year  1905,  wu 
applied  as  follows : 

Pbt  of  emplgyftl f773.S>i.4IS 

Fuel  for  locoBolivea ue.soj.oji 

Oil,  etc..  fot  locemotivH 7,nB,iti 

Tm« IJ  .849.144 

Prrmanent  iraprovementi 41.948,18] 

Dtductiotu  and  4eficiti  in  wuk  linei 44.681,141 

LocoimliTc*,  r«n«walt  uid  repurt so.ooo.wH 

Freight  car  lenewal*  aiKi  repairi $0,000,001 

pBucnger  cir  renewals  and  repalii i5,ouo.'»a 

Tie* 10,000.000 

Ballast 1 0,000,000 

Buildings ij.ooo.ooo 

Low  and  dama^a l],7i6,saS 

Hire  of  equipoienl.  car  aervice,  etc 30.1j3.94j 

Renu  for  tracks,  yards  and  terminals...  i9.3?l.«9& 

Kent*  for  buildings  and  other  [iii<q>erty..  !-<it,Bo) 

TrMD  and  station  supplies i7.S;6,66e 


Sbop  tools  and  repairs |8.7SSiiS7 

Legal  expense* 6.7Sj.6))i 

Stationery  and  printing ii,i}a.46c 

Advertising  _ ..-.......,..,,  5.376.JH 

Miscellaneous  expeosei a.79 11765 

Intereti  on  bonds 177,891.109 

Dividends t$<,ij«.(U 

Surplus  income 49,Ui>>74» 

Total ti,9ao,S4S,9o/ 

Equipage  and  Employees. —  Enormous  quai>> 
titles  of  rolling  stock  are  required  to  equip  the 
244,084  miles  of  railway  in  the  United  States. 
Locomotives  number  41,000,  of  which  lo^opo  are 
in  passenger  service,  24,000  haul  freight,  and 
7,000  are  required  for  special  service.  There 
are  37,000  cars  needed  to  move  passengers,  and 
r,6oo,ooo  ears  to  carry  freight.  {See  Cab  Build- 
ing Industry;  Steel  Car  Industsy.)  Were  all 
these  engines  and  cars  in  use  at  the  same  rime 
there  would  be  a  passenger  train  for  every  21 
miles  of  road  in  the  United  States,  and  a  freight 
train  for  every  nine  miles.  End  to  end  the  passen- 
ger equipment  woijld  make  a  solid  train  500  miles 
long.  The  freight  cars  and  engines  would  make- 
another  train  about  g.ooo  miles  long,  or  nearly 
three  times  the  entire  distance  from  the  Atlanfic 
to  the  Pacific.  A  thousand  million  miles  is 
covered  by  the  various  trains  during  the  year  — 
450,000,000  by  passenger  trains  and  550,000^)00 
by  freights.  The  mileage  of  the  individiul 
freight  cars  makes  a  distance  inconceivably 
great.  They  run  far  enough  to  girdle  the 
earth  at  the  equator  each  minute,  day  and  night, 
every  day  in  the  year,  or  an  aggregate  of 
40,000,000  miles  a  day  and  over  14,000,000,000 
miles  a  year. 

The  freight  trains  of  the  nation  carry  1,250,- 
000,000  tons  of  goods  during  the  year  in  an 
average  haul  of  135  miles  per  ton.  This  means 
that  they  transport  a  total  of  about  I7o,coo,000,- 
000  ton  miles.  With  every  second  of  time  the 
railroads  do  enmigh  work  to  transport  a  ton  of 
goods  540  miles,  or  half  the  distance  from  New 
York  to  Chicago.  It  would  take  35,000,000 
teams  and  their  drivers  to  do  as  much.  The 
work  performed  by  the  railroads,  if  done  in  the 
old  way,  would  require  two  and  a  half  times  as 
many  horses  and  mules  as  there  are  at  present 
in  the  entire  nation,  and  practically  the  entire 
male  population  over  15  years  old.  On  the 
whole,  so  enormous  are  the  demands  of  our 
modem  civilization,  that  to  feed,  clothe,  shelter, 
and  provide  the  various  needs  and  luxuries  of 
the  people  requires  the  transporting  of  a  too 
of  goods  z8o  miles  every  week  in  the  year  for 
each  family  of  the  nation.  The  railroads 
charge  the  enormous  sum  of  $1,250,000/100  a 
year  for  doing  this  work.  Vet  this  is  only  three- 
fourths  of  a  cent  for  carrying  a  ton  of  goods 
a  mile.  This  estitnate  does  not  take  account  of 
the  passenger  service.  The  railroads  take  toll 
amounting  to  $400,000,000  a  year  for  carrying 
passengers.  But  to  earn  this  money  they  trans- 
port 700,000,000  passengers  an  average  of  30 
miles  each.  This  ia  an  aggregate  oi  2i,ooo,- 
000,000  passenger  miles  a  year,  or  700  miles  with 
every  stroke  of  the  cloct  The  railroads  thus 
average  about  two  cents  a  mile  for  each  pas- 
senger carried.  See  Railway  TAniFTS;  Rau.- 
wav  (Electric)  Ecotnmics;  Railway  Intu- 
CHANCE  Car  Service. 

To  car  17  on  this  enormous  traffic  require* 
an  army  of  i,25o/)oo  men,  and  their  yearly  pay 

Google 


RAILWAY  SYSTBUS 


•SKi'egates  $750,000,000.  Among  these  workers 
are  lo/no  presidents,  vice-presidents,  general 
managers,  a.nd  other  general  officers,  and  40,000 
general  office  clerks.  There  are  35,000  station 
agents  and  tio/xxi  other  station  men.,  There 
are  30,000  telegraph  operators.  The  care  of 
tracks  requires  35,000  section  foremen  and 
nearly  300,000  track  walkers.  Watchmen,  flag- 
men, and  the  like,  number  50/xx).  To  keep  the 
trains  and  buildings  in  order  requires  40,000 
machinists,  50,000  carpenters,  and  idO,ooo  other 
shop  men.  The  actual  running  01  the  trains 
requires  325/no  men,  or  about  one  in  every  five 
of  the  total  number  of  railroad  employees.  Of 
the  men  50,000  are  engine  men  and  as  many 
more  are  firemen.  There  are  35,000  conductors 
and  some  90,000  other  trainmen. 

Safety  Devices. —  In  the  last  few  years  the 
^enomenai  increase  in  tonnage  hauled  on  Amer- 
lean  railways  has  necessitated  the  purchase  of 
more  and  belter  engines  and  cars  of  larger 
capacity,  equipped  with  the  best  safety  devices. 
Enormous  sums  have  been  expended  in  taking 
out  curves,  cutting  down  grades,  la}Hng  addi- 
'  tional  main  (racka,  putting  in  new  sidings  and 
OTOviding  improved  terminal  facilities.  (See 
Railway  Encineehinc;  Street  Railway  Con- 
steuction;  R.mlway  Passenger  Stations.)  But, 
notwithstanding  all  these  improvements,  many 
lines  tind  it  impossible  to  handle  their  business 
with  sufficient  dispatch  to  avoid  congestion. 
This  fact  has  led  many  progressive  American 
railway  managers  to  realize  that  if  they  are  to 
secure  the  best  and  most  economical  returns 
from  the  great  expenditures  made  for  motive 
power,  car  equipment  and  tracks,  suitable  means 
must  be  provided  to  enable  their  trains  to  move 
with  a  minimum  of  delays  and  a  maximum  of 
safety;  and  this  can  only  be  realized  when 
train  orders  are  supplanted  by  an  up-to-date 
block  system  and  hand-operated  switches  by  a 
modem  system  of  interlocking. 

The  very  highest  develc^wnent  of  the  art  of 
signaling  has  been  reached  in  this  country,  but 
no  American  railway  line  is  nearly  so  thorouj^hly 
equipped  with  signaling  as  is  the  average  Eng- 
lish line.  (See  Railway  Signals.)  The  first 
interlodiing  plant  installed  on  the  London  and 
Northwestern  railway  was  put  in  service  in 
1859;  14  yews  later,  in  i873>  there  were  in  use 
on  that  line  alone  13^00  levers.  At  the  same 
date  there  was  not  a  single  interlocking  plant 
in  use  in  the  United  States,  the  first  plant  in 
this  conntry  having  been  installed  in  the  year 
1874,  at  Spuyten  Duyvil  Junction,  in  New  Yorlt 
ci^.  At  the  present  time  there  are  in  use 
on  the  1,800  miles  of  line  of  the  London  and 
Northwestern  railway  approximately  3^000  in- 
terlocked levers,  or  an  average  of  about  ao 
levers  per  mile  of  line,  whereas  there  are  only 
about  40,000  in  use  on  all  lines  of  the  United 
States,  or,  approximately,  one  lever  to  five  miles 
of  line. 

The  tests  recently  made  at  West  Seneca, 
N.  Y.,  have  served  to  demonstrate  the  net  re- 
sults attained  in  providing  brakes  and  draft 
gear  fully  adequate  for  service  under  modem 
conditions,  and  to  perfect  other  new  devices  no 
less  important  from  an  economical  and  operating 
standpoint.  During  the  15  years  that  have 
elapsed  since  the  quick-action  automatic  brake 
came  into  general  use  on  freight  trains,  the. 
average  weight  of  locomdtives  on  drivers  has 


increased  from  100,000  to  200,000  pounds,  and 
their  draw-bar  poll  from  25/xio  to  50^000  pounds. 
Within  the  same  period  the  average  freight  car 
capacity  has  increased  from  40^00  pounds  to 
100,000  pounds;  and  while  in  188S  50  cars  in  a 
train  was  considered  a  maximum,  now  80  is 
common  and  100  by  no  means  rare.  Reference 
to  these  figures  is  scarcely  needed  to  emphasiie 
the  statement  that  brake  apparatus  which  met 
all  requirements  15  or  X>  years  ago  is  now 
satisfactory  only  in  inverse  proportion  to  the 
increased  demand  made  upon  it.  So  far  as 
draft  gear  is  concerned  the  propositiwi  is  self- 
evident. 

Fori  DifferenliaU.—  The  Atlantic  seaports  of 
New  York,  viz. :  Philadelphia,  Baltimore,  New- 
port News,  Norfolk,  Wilmington,  Charleston, 
Savannah,  Brunswick,  Jacksonville,  Pensacola, 
Mobile.  New  Orleans,  and  Galveston  are  all 
competitive  with  New  York  and  Boston  for  im- 
port trade.  The  soutiiem  ports  named  contend 
that,  owing  to  various  advantages  enjoyed  hy 
.N*w  York,  their  business  is  dependent  upon 
llieir  ability  to  secure  slightly  lower  inland  rates 
than  those  to  New  York.  This  has  long  been 
admitted  in  practice  by  the  railways,  and  differ- 
ences have  beeft  made  in  their  favor.  Those 
who  sup|>ort  the  effort  to  secure  a  new  law  do 
so  because  they  believe  it  would  result  in  the 
prompt  abolition  of  these  differentials  and  so 
enable  Boston  and  New  York  to  secure  a  much 
greater  share  if  not  in  fact  to  monopolize  the 
export  trade  of  the  country.  The  principle  of 
a  fixed  difference  being  now  called  into  ques- 
tion after  26  years  of  more  or  less  irregular 
use  speaks  volumes  for  the  vitality  of  the  ar- 
rangement 

Private  Car  Lines. —  In  reference  to  the 
agreements  between  railroad  companies  and  the 
owners  of  private  cars,  it  may  be  accepted  as 
true  that  such  agreements  are  in  the  main 
equitable,  and  favorable  to  the  public  ao  far  as 
the  peculiar  circumstances  of  the  case  permit 
The  contentions  which  the  private  car  lines  are 
now  making  may  have  some  justification.  Per- 
haps being  (Hily  indirectly  engaged  In  interstate 
commerce  they  may  not  be  subject  to  the  law 
as  it  stands.  That  is  a  question  for  judicial 
determination.  But  there  can  be  no  reasonable 
doubt  that  it  is  within  the  power  of  Congress 
to  say  that  these  private  car  lines  shall  be  re- 
garded as  engaged  in  interstate  commerce  and 
thus  subjected  to  the  statutes  regulating  such 
commerce.  It  cannot  be  admitted  that  private 
companies  may  be  organized  to  carry  on  a  regu- 
lar system  of  transportation  between  the  States, 
establishing  what  rates  they  please  for  the 
service  and  practising  discriminations  contrary 
to  law,  without  being  subject  to  any  restraints 
or  control  or  regulation.  To  concede  that  would 
be  to  give  warrant  for  monopoly  with  the  priv- 
ilege of  unrestricted  abuses.  The  private  car 
lines  are  unquestionably  engaged  in  interstate 
commerce.  The  cars  of  these  lines  transport 
products  between  the  States  and  the  fact  that 
they  are  leased  to  the  railroads  does  not  affect 
the  character  of  their  service. 

Government  Control—  Government  control 
and  operation  are  legally  justiliahle,  if  at  all, 
under  the  commerce  clause  of  the  Constitution. 
But  under  judibial  interpretation  the  power  con- 
ferred by  that  clause  is  already  so  swollen  as  to 
dwarf  almost  every  other  national  power.    Its 
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prevent 

.    .       State  as 

against  another  and  to  make  all  the  States  but 
one  country  in  their  cominerdal  relations  with 
foreign  nations.  On  this  comparatively  sli^t 
foundation  has  been  built  an  edifice  at  sight  of 
which,  could  it  have  been  brought  within  their 
vision,  the  framera  of  the  Constitution  would 
have  stood  aghast  and  which  would  have 
doomed  the  Constitution  to  inevitable  defeat 
Under  the  present  construction  of  the  power, 
liberties  and  rights  of  contract  once  deemed  in- 
violate are  subordinated  to  its  exercise  and  are 
not  even  protected  by  the  constitutional  amend- 
ments adopted  for  that  express  purpose.  If 
ss  might  lawfully  do  it,  it  certainly  would 
;  for  that  body  to  pause  before  making 
the  experiment  of  endowing  a  commission  with 
a  jurisdiction  which  might  well  make  it  more 
powerful  than  the  government  itself.  That  the 
tendency  in  that  direction  would  be  strong  ad- 
mits of  no  question.  To  have  even  a  semblance 
of  competency  the  commission  must  have  a 
reasonably  permanent  tenure  of  office.  Its  an- 
Ihority  would  grow  with  every  year  of  its  life, 
and  before  any  ionjj  time  would  make  its  mem- 
bers the  most  important  body  of  men  in  the 
country.  No  industry  could  afford  not  to  be 
in  touch  with  such  commission,  and  every  cor- 
poration, association,  firm,  or  individual  engaged 
in  important  commercial  or  manufacturing  en- 
terprise would  be  compelled  to  cater  to  it.  In 
alliance  with  more  or  less  of  the  great  indus- 
tries, it  would  be  in  a  position  to  influence 
political  conditions  and  to  make  itself  strongly 
felt  in  the  choice  of  Presidents  and  Congresses 
and  Judges.    See  Railway  Economics. 

The  new  construction  projects  now  being 
launched  borrow  a  peculiar,  though  it  may 
prove  an  ephemeral,  interest  from  the  coinci- 
dence that  now  tbe  academic  controrersy  which 
has  raged  for  two  decades  over  government  reg- 
ulation of  railroad  freight  rates  has  suddenly 
transformed  itself  into  an  acutely  real  legisla- 
tive issue.  The  spectacle  of  railroad  presidents 
dividing  their  busy  hours  between  signing  orders 
for  the  construction  of  main  lines  and  dictating 
apprehensive  protests  against  destruction  by  con- 
fiscation would  be  amirsing  if  the  subject  were 
a  less  important  one.  Apparently  the  possibility 
of  plenary  rate-making  power  in  the  hands  of 
a  Federal  tribunal  gives  none  of  them  a  trem- 
bling heart.  The  country  wants  rate  regulation, 
but  still  more  does  it  wart  new  railroads,  effi- 
cient railroads,  and  prosperous  railroads.  See 
AiitEiucAK  Street  RAawAVS;  Traction,  Elec- 
tric; Railways,  Euvatcd;  Railways,  HinM 
Speed;  Sijbways,  Etc. 

Edward  S.  Farbow. 
ConsuUing  Railroad  Engineer. 


Railway  Tariffa.  The  low  cost  ot  railway 
service  as  compared  with  other  forma  of  land 
transportation  constitutes  the  principal  element 
in  its  superiority,  and  consequently  the  efficiency 
of  this  means  of  moving  persons  and  property 
may  be  most  sifflply  and  fully  expressed  in  terms 
of  railway  tariff.  The  amount  of  the  charge 
for  any  particular  service  is  the  product  of  a 
definite  rate  applicable  between  tne  points  of 
origin  and  destination,  or  for  the  distance  trav- 
ersed, and  to  the  commodity  or  class  of  pas- 
sengers carried  multiplied  by  the  number  of  per- 
sons or  the  weigh*  of  the  freight.  Passenger 
and  freight  schedules  showing  the  rales  chained 
between  all  points  reached  and  on  all  classes  of 
traffic  are  published  by  every  railway  and  large 
numbers  of  •joint"  schedules  are  also  necessary 
to  inform  the  public  as  to  the  rates  available 
over  routes  formed  by  two  or  more  connecting 
railways.  Rate  schedules  have  been  quite  aptly 
defined  as  a  device  for  getting  back  the  very 
large  aggregate  expenditure  necessary  for  pro- 
ducing this  form  of  transportation  in  an  enor- 
mous multitude  of  small  and  separate  payments. 
Some  appreciation  of  the  truth  of  this  can  be 
obtained  from  railway  statistics.  The  number 
of  passengers  carried  by  the  steam  railways  of 
the  United  States  during  the  12  months  which 
ended  with  30  June  1909  was  801,472425  and 
the  number  of  tons  of  freight  i,5S6.SS9.?4i-  The 
total  service  in  carrying  passengers  was  equiv- 
alent to  moving  29,109.^3,589  passengers  one 
mile  and  the  freight  service  to  moving  218,802,- 
986,929  tons  of  freight  the  same  distance.  The 
average  charge  exacted  per  passenger  was  60 
cents,  or  at  an  average  rate  of  12.49  mills  per 
mile  traversed  while  the  average  charge  per  ton 
of  freight  carried  was  $1.04  or  at  an  average 
rate  of  7.66  mills  per  mile.  The  delicacy  of  ad- 
jusiment  attained  is  apparent  when  it  is  real- 
ized that  a  difference  of  one  mill  per  passenger 
and  per-  ton  of  freight  per  mile  would  have 
amounted  to  $247,912,300  or  a  little  more  than 
the  amoimt  of  all  railway  dividends  paid  dur- 
ing the  year. 

Passengers  are  classified  for  rate-making  pur- 
poses according  to  the  quantity  of  transporta- 
tion which  they  purchase  and  the  relation  which 
their  travel  bears  to  the  development  of  the  ter- 
ritory and  traffic  tributary  to  the  carrying  line. 
Thus  suburban  passenger  traffic  is  treated  with 
especial  liberality  and  accorded  very  low  rates 
because  populous  and  prosperotis  luburbs  con- 
tribute profitably  to  both  the  passenger  and  tbe 
freight  traffic  of  the  lines  along  which  they  ex- 
ist Suburban  pasengets  are  also  to  be  re- 
garded as  wholesale  and  permanent  purchasers 
of  transportatioo  and  are  entitled  to  special 
coniideration  on  that  account.  Similar  reasons 
justify  lower  rates  for  commercial  travelers  and 
'-  persons  seeking  homes  in  newly  opened  ttcri- 
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tory.     The  wholesale   principle  alone  accounts         The  average  in  the  foregoins  for  the  United 

for  lower  charges   for  parties  of  two  or  more,  States  in  1872  represents  44.16  per  cent  oi  the 

ntam  trip  tickets,  and  for  especially  long  dis-  mileage  then  existing  in  this  country,  that  for 

tances.     It  is   also  desirable  to   recognize  the  1877  reiwesents  66.7?  per  cent,  that  for   1883, 

degree  of  elasticity,  as  to  the  volome  of  traffic  75^  per  cent,  and  that  for  1887,  75.35  per  cent 

supplied,  of  different  groups  of  actual  or  poten-  For   later  years    substantially  all   the    railway 

tial  patrons.    Those  who  would  not  travel  at  all  mileage  of  the  country  is  represented.     If  the 

at  tne  ordinary  rates  may  be  induced  to  travel  omitted  mileage  could  be  included  for  the  earlier 

in  large  numbers  to  conventions,  etc.,  if  quite  years,  it  would  undoubtedly  raise  the  averages 

low  rates  are  made  available  for  those  purposes,  materially. 

Railways  can  often  make  these  rates  with  profit  Freight  is  also  classified  for  rate-making  pur- 
to  themselves  and  to  their  regular  patrons  pro-  ^^  although  the  commodities  which  move  in 
Tidod  .they  can  do,  so  without  unduly  interfer-  the  greatest  volume  like  grain,  coal,  ore,  cotton, 
mg  with  their  ordinary  revMue.  It  is  becaiwe  lumber,  etc.,  are  usually  excluded  from  the 
the  ticket-broker  or  'stalpe^  interferes  wiA  the  classifications  applicable  in  the  regions  in  which 
effort  to  keep  the  different  classes  of  travel  they  move  most  freely  and  given  'special  corn- 
separate,  for  rate-making  punxises,  that  his  ex-  ^odity"  rates.  Owing  to  the  stress  of  competi- 
•""."^r"''-"  j"''*^  °*""  "'il^*^-*?  «on  partly  that  amon|  lines  of  railway  con. 
S.^^T.;io^.r^"?he^"'^S  a^^S  f^tiSortf  "niLh*  °;rt^r^%^  me 
commissi^L  fraudulenUy  tran^  ^^^-^X^J^^UTe^'se^raTed'^^^^^^^ 

3"wrgt%*^^ercl.Tser*tm^biTrf  n^'  r^^/^-^'^^^.  -'■  r  ""rnS"^ 

which' are  entitled   to  lower  rates;  a  practice  J?  different  produemg  regions  whose  products 

whose  possibility  obviously  tends  to  restrict  the  l^t^?'"""  .V™^h  L.  .^^''T?  "'^1^ 

number^  low  Vates  offered  to  the  public.  ^^"^^\  """  ""  i"«h  less  tlkely  than  passen- 

traversed  a 
adjustment    This 

^t  systenis  trave^sbg  regions  widely  vary-  °'^.ii^%«':^*  'I^^'LaZ^ZT  T'^^Tl.^ 
ing  In  respect  to  density  of  population  and  othJr  which  special  commodity  rates  are  commonly 
triffic  conditions,  and  there  is  a  natural  tend-  ^^^'^LJ'"'!.^"^^ u^''^^,^l*'J'°V''ll^T 
ency  toward  lowering  the  average  per  mile  as  f?"^.  ''*™,  9=^'°  well-established  rules  of  fate- 
ttie  distance  increases.  Excursion  rates,  commu-  rt-atung  which  have  governed  nearly  all  charges 
tation.  and  other  special  tickets  are  usually,  but  Z^hm  the  regions  o  which  they  are  appl.ttl. 
not  always,  sold  at  rates  based  in  some  way  upon  T^^^s  substantially  all  throu^  traffic  in  the  r^ 
the  single  one-way  fares.  It  is  corimoVly  PO"*  no"h  of  the  Ohio  and  Potomac  rivers  and 
known  that  there  has  been  a  veiy  notable  and  ?ast  of  the  Mississippi  River,  if  it  crosses,  go- 
substantially  continuous  decline  in  American  '"?.  "ther  to  the  eastward  or  to  the  westward, 
railway  freight  rates  but  the  general  belief  is  a  '"]«  beginning  at  Toronto  and  drawn  south - 
that  there  has  been  no  siimiar  movement  in  yard  through  Buffalo,  Erie,  Pittsbuw,  Wheel- 
passenger  rates.  As  a  matter  of  fact  the  quality  '"«  ^"^,  Parkershurg  to  Huntmgton,  W.  Va.,  is 
of  passenger  service  is  now  much  higher  than  charged  for  at  rates  denved  from  the  contem- 
it  was  30  years  ago  and  little  if  any  real  com-  poraneous  rates  on  similar  traffic  shipped  _  be- 
parison  is  practicable  among  rates  applying  be-  Jween  New  York  and  Chicago  This  is  atlMned 
tween  the  same  points  during  different  decades.  ^  """nK  certain  arbitrary  differentials  which 
It  is  worth  noting  that  while  passenger  charges  ai'e  to  be  added  to  or  subtracted  from  the  rates 
have  either  declined  or  remained  stationary  the  to  or  from  New  York  if  the  busmesa  is  des- 
cost  of  nearly  every  other  incident  of  travel  has  tined  to  or  comes  from  other  important  cities 
advanced.  Thus  the  rate  for  a  single  trip  be-  east  of  the  Alleghany  Mountains,  by  groupmg 
tween  Boston  and  New  York  is  the  same  now  the  smaller  towns  and  cities  in  this  region  with 
as  during  the  year  in  which  the  Astor  House,  the  larger  ones  at  the  same  rates  and  by  as- 
then  the  finest  hotel  in  America,  was  opened,  signing  certain  percentages  of  the  Chicago-New 
but  the  standard  rate  per  diem  for  room  and  York  rates  to  all  stations  west  of  the  Al!e- 
meals  at  the  Astor  House  was  only  $2.50  or  pre-  ghanics.  Thus  if  the  rate  on  grain  from  Chi- 
ciseiy  the  figure  which  la  now  the  minimnm  cago  to  New  York  is  20  cents  per  100  pounds, 
price  of  a  room  alone  at  the  first-class  hotels  the  rate  to  Philadelphia  will  be  two  cents 
of  New  York.  Yet  no  one  will  deny  that  the  lower  or  18  cents  and  that  to  Baltimore  i? 
difference  in  comfort  between  the  hotel  of  1848  cents.  The  same  differentials  would  be  used 
and  that  of  1904  is  far  less  than  that  which  Sep-  no  matter  how  high  or  low  the  grain  rate  to 
arates  the  passenger  journey  of  the  earlier  from  New  York  might  go.  It  it  should  be  25  cents 
that  of  the  later  year.  In  848  a  trip  from  New  the  Philadelphia  rate  would  be  23  and  the 
York  to  Philadelphia  took  five  hours  and  cost  Baltimore  rate  22;  if  15,  Philadelphia  would  have 
$4.00;  it  is  now  made  in  two  hours  and  costs  a  rate  of  13  cents  and  Baltimore  one  of  12 
$2.50.  The  rale  from  Philadelphia  to  Baiti-  cents.  If  a  shipment  originates  at  Indianapolis 
more  has  decreased  from  $3.00  to  $2,80  in  the  and  is  destined  to  New  York  the  rate  charged 
same  period  and  the  time  from  six  hours  to  two.  is  93  per  cent  of  the  rate  which  would  have  been 
The  table  on  the  preceding  page  shows  the  aver-  applied  had  it  originated  at  Chicago.  On  a  ship- 
age  receipts  in  cents  and  decimals  of  a  cent  per  ment  from  Cincinnati  to  New  York  87  per  cent 
passenger  mile  during  the  different  years  indi-  of  the  Chicago-New  York  rate  is  charged,  on 
cated  for  the  United  States  and  for  several  im-  one  from  Oeveland,  71  per  cent,  on  one  from 
portant  railways,  those  for  the  years  during  Detroit  78  per  cent,  on  one  from  Peoria  Tie 
which  gold  was  at  a  premium  having  been  re-  per  cent,  and  on  one  from  East  Saint  Louis  116 
dnced  to  their  equivalents  in  gold.  per  cent.  Every  railway  station  in  ttm  tetti- 
Vot.  I- 
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tory  has  asngned  to  it  a.  particular  percenta^. 
When  business  originating  at  a  percentage  point 
is  destined  to  some  other  city,  east  of  the  western 
trunk  line  termini,  than  New  York,  the  custom- 
ary differential  is  applied  to  the  proper  percent- 
age of  the  Chicago  to  New  York  rate.  Nearly 
all  rates  on  traffic  to  or  from  points  west  of  the 
Mississippi  River  are  made  by  adding  to  the 
rates  to  a  point  on  the  east  bank  of  the  river 
the  percentage  rales  from  thence  to  destination. 
Sometimes,  however,  the  combinations  are  based 
upon   Chicago  or  some   other   percentage   point 


not 


1  Ihc  r 


In  the  territory  east  of  the  Mississippi  River 
and  south  of  the  Ohio  and  Potomac  Rivers  rates 
are  generally  made  upon  the  "basing  point"  sys- 
tem. According  to  this  system  certain  prom- 
inent cities,  Atlanta,  Augusta,  Montgomery, 
Birmingham,  Macon,  and  others  are  selected  and 
given  relatively  low  through  rates.  The  car- 
tiers  contend  that  these  selections  are  not  arbi- 
trarily made,  but  that  they  are  based  upon  the 
competition  of  rival  transportation  routes,  and 
commercial  conditions  of  controlling  force.  In 
making  rates  from  or  to  points  not  designated 
as  basing  points  the  local  rates  from  a  basing 
point  to  the  destination  of  the  traffic  are  com- 
bined with  those  to  the  basing  point.  It  is  the 
practice  invariably  to  allow  the  lowest  possible 
combination  on  any  basing  point  even  though 
the  traffic  may  not  pass  through  that  point.  As 
an  example  of  this  method  of  rate-makbg  the 
rates  to  Montgomery  and  Calhoun,  Ala.,  may 
be  cited.  The  rate  from  New  York  to  Mont- 
gomery on  articles  classified  as  first-class  in  the 
Southern  classification  of  freight  is  $1.14  per 
100  pounds,  Montgomery  being  a  basing  point 
The  first-class  rate  from  Montgomery  to  Cal- 
houn is  26  cents  per  lOO.  weight  and  the  rate 
from  New  York  to  Calhoun  is  the  sum  of  these 
rates  or  $1.40.  The  same  system  is  commonly 
applied  even  though  the  destination  is  nearer 
the  point  of  origin  than  the  basing  point  but 
along  a  few  lines  the  practice  has  been  aban- 
doned and  the  rates  to  the  basing  points  made 
the  maximum  while  in  others  the  amounts  added 
are  arbitraries  somewhat  lower  than  the  full 
local  rates. 

The  classification  of  freigiit  constitutes  an 
important  feature  of  rate-making.  Three  great 
classifications  are  in  use  throughout  the  country, 
white  a  few  roads  still  maintain  their  own  local 
classifieations  and  a  few  state  railway  commis- 
sions impose  their  own  ideas  of  classification 
upon  the  railway  traffic  over  which  they  have 
jurisdiction.  The  Official  Classification  is  ap- 
plied to  nearly  all  traffic,  except  that  accorded 
special  commodity  rates,  in  the  region  generally 
described  as  east  of  Lake  Michigan,  Chicago, 
snd  the  Mississippi  River  and  north  of  the  Ohio 
and  Potomac  rivers.  The  excepted  traffic  is 
that  wholly  within  the  State  of  Illinois  where 
there  is  a  classification  promulgated  and  en- 
forced b^  the  State  Railroad  and  Warehouse 
Commission  and  between  certain  points  served 
by  the  Boston  and  Maine  Railway.  It  is  also 
applied  to  the  local  traffic  of  the  Chesapeake  and 
Ohio  and  the  Norfolk  and  Western  railways 
and  to  certain  of  the  through  business  ex- 
changed by  these  companies  with  their  northern 
connections.  The  Southern  Classification  at>- 
plies  generally  in  the  territory  south  of  the  Ohio 
and  Potomac  rivers  and  east  of  the  Mississippi 


River,  but  many  of  the  railways  in  this  region 
have  their  own  classifications  for  local  businCM 
and  the  States  of  North  Carolina,  Florida,  and 
Georgia  have  imposed  classifications  made  by 
legislative  authority  upon  the  local  business 
within  their  several  boundaries.  The  Western 
Classification  applies  west  of  Lake  Michigan, 
Chicago,  and  the  Mississippi  River  and  to  all 
classified  traffic  to  and  from  the  Pacific  Ccast 
There  is,  however,  a  state  commissioners'  classi- 
fication in  Iowa  and  most  of  the  traffic  ex- 
changed with  the  Pacific  Coast  is  moved  on 
special  commodity  rates.  Each  of  these  classifi- 
cations has  resulted  from  the  consolidation  of  a 


of  which  formerly  added  gread; 
to  the  complexitj;  of  the  railway  rate  situation 
in  their  respective  territories.  Further  con- 
solidation has  been  advocated  and  to  the  super- 
ficial view  seems  in  the  direction  of  simplicity, 
but  those  fairly  cognizant  of  the  diversity  of 
the  commercial  and  traffic  conditions  respectively 
governing  in  the  three  great  divisions  of  the 
country  covered  by  the  separate  classifications 
now  in  use  are  inclined  to  doubt  the  wisdom  of 
attempting  unduly  to  hasten  the  natural  trend 
toward  uniformi^.  The  Official  Classification 
has  nominally  six,  but  actually  eight  classes,  the 
Southern  has  15  and  the  Western  la  Each 
of  these  classifications  provides  different  ratings 
for  many  of  the  commodities  which  it  includes, 
according  to  whether  thev  are  shipped  in  car 
load  quantities  or  in  smaller  volume  and  in  all 
of  them  the  same  articles  are  often  accorded 
different  treatment  when  diflferently  packed  or 
otherwise  prepared  for  shipment  The  follow- 
ing table  presents  interesiing  data  concerning 
these  classifications. 
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Discriminations  in  favor  of  shipments  in  car 
load  quantities  are  eminently  just  and  proper  as 
such  shipments  are  much  more  economically 
handled  than  those  in  less  than  carload  quan- 
tities and  their  increase  means  the  more  effective 
utilization  of  the  transportation  facilities  which 
are  available.  That  there  is  a  tendency  toward 
increasing  the  number  of  these  discriminations 
may  be  seen  from  the  following  statement  which 
show  the  number  of  items  in  each  ctassificati»«i 
and  the  numbers  with  regard  to  which  such 
differences  were  made,   for  the  years   1887  and 

It  should  be  understood  that  the  increase  in 
the  number  of  items  classified  does  not  so  much 
indicate  an  increasing  complexity  and  diverslfi- 
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cation  of  freight  traffic,  although  it  represents 
some  growth  in  that  direction,  as  it  does  a  more 
complete  recognition  of  the  importance  to  the 
earners,  and  through  them  to  the  oublic,  of 
securing  those  forma  of  preparation  for  shipment 
which  are  most  convenient  in  handling.  Proper 
preparation  is  encouraged  b;  discriminatioDs  fai 
the  classification  which  accord  more  favorable 
ratings  to  the  same  articles  when  they  are  packed 
in  the  most  convenient  form  than  when  less 
desirably  prepared. 
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Freight  rates  in  the  United  States  have 
•bown  a  decided  and  continuous  downward 
tendency  and  even  during  the  recent  years  of 
high  prices  and  corresponding  decline  in  the 
vuue  of  the  medium  in  which  charges  are  paid 
there  has  been  but  h'ttte  interruption  of  this 
tendency.  The  most  important  of  all  changes 
are  those  affecting  the  rates  between  New  York 
and  Chicago  because  of  their  use  as  the  basis 
of  other  rates,  which  has  been  explained,  and 
their  relation  to  the  export  trade  of  the  country. 
The  following  statement  chows  comparisons  be- 
tween the  average  rates,  in  cents  per  loO 
pounds,  collected  on  shipments  of  the  articles 
named  from  Chicago  to  New  Y01I1  in  1867  and 


Rates  eastward,  from  Chicago  to  New  York 
are  of  similar  significance  and  importance,  but 
while  the  greater  portion  of  westward  traffic 
is  classified  the  larger  part  in  bulk  and  value  of 
that  moving  eastward  is  carried  at  special  com- 
modity rates.  The  statement  above  shows  some 
of  the  more  important,  the  rates  being  in  cents 
per  100  pounds  and  applicable  to  carload  ship- 

A  more  complete  presentation  of  the  history 
of  railway  rates  than  is  practicable  here  would 
show  reductions  in  the  case  of  nearly  every 
locality  and  article  of  traffic.  In  the  absence  of 
such  a  presentation  the  nearest  possible  approxi- 
mation to  an  accurate  measure  of  the  down- 
ward tendency  is  to  be  attained  through  com- 
parisons of  the  average  receipts  per  ton  per  mile. 
Such  comparisons,  the  averages  being  expressed 
in  cents  and  decimals  of  a  cent,  appear  in  the 
statement  below. 

The  averages  for  the  United  States  in  the 
foregoing  represent  48.27  per  cent  of  the  rail- 
way mileage  of  the  country  for  1872;  60.10  per 
for  1877 ;  75,41  per  cent  for  i882_;  75.73  per 


cent  for  1887  and  substantially  the  e' 
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years  could  b«  made  to  represent  all  the  mile- 
age o£  those  years,  they  would  be  higher. 
H.  T.  Newcomb, 
Author  of  'Railway  Economic^.' 

Railwiy  Traffic.  The  amount  of  traffic 
that  can  be  handled  over  a  railroad  has  been 
greatly  increased  by  the  use  of  the  telegraph 
and  telephone  for  dispatching  trains,  by  the 
adoption  of  electric  and  other  highly  improved 
signals,  and  by  the  possibility  of  running  both 
passenger  and  freight  trains  at  higher  speeds  as 
the  result  of  having  more  powerful  locamotives 
and  power-brakes  operated  from  the  engines. 
The  vast  improvements  in  travel  and  tiafRc  have 
resulted  quite  as  much  from  the  proECressive 
adoption  of  the  vehicle  to  the  service  to  be  per- 
formed, as  from  betterments  in  the  road-bed  and 
locomotive. 

No  matter  what  the  resources  of  a  country 
may  be,  the  transportation  problem  is  always 
vital,  because  without  proper  transportation 
facilities  markets  cannot  be  made  or  maintained. 
The  buyer  is  always  anxious  for  the  early  re- 
ceipts of  his  freights,  and  countries  prosper  in 
proportion  to  the  time  saved  on  freights  trans- 
ported, because  time  saved  means  a  reduction 
in  expense  in  the  interest  account  The  rail- 
road must  accept  lading  when  accompanied  by 
proper  billing  instructions,  and  by  law  is  obli- 
gated to  transport  it  in  a  reasonable  manner, 
giving  reasonable  service  between  initial  point 
and  final  destination,  said  service  to  be  in  accord 
with  the  contract,  it  being  additionally  recog- 
nized that  every  allowance  made  in  the  freight 
rate  is  an  allowance  made  in  the  obligation  of 
the  railroad  for  service,  and  that  reasonable 
service  cannot  be  rated  the  same  on  commodity 
freights  as  it  is  on  freights  of  the  higher  classes. 
The  entire  organization  of  a  railroad  is  to  the 
end  of  the  movement  of  the  individual  car,  and 
every  expense  is  in  relation  to  the  earning 
capacity  of  the  car. 

Sources  of  Revenue. —  Steam  railroads  derive 
their  principal  source  of  revenue  from  haulintf 
freight.  In  1905  the  receipts  ol  the  Pennsyf- 
vama  Railroad  Company  from  freight  traffic 
were  $100,093,828,  while  the  receipts  from  pas- 
senger traffic  were  but  $27,392,393-  This  result 
was  accomplished  although  the  gross  receipts  for 
hauling  the  average  freight  train  for  a  mile  were 
$2,996  at  a  cost  of  $2.11,  making  the  net  profit 
about  88  cents.  In  view  of  the  tendency  now  to 
electrify  railroads  in  order  that  the  passenger 
traffic  may  be  handled  with  greater  speed,  with 
more  frequent  service  of  cars  and  possibly  with 
more  safety,  and  the  tendency  also  in  some 
States  to  cause  a  reduction  in  passenger  fares, 
it  becomes  a  question  whether  in  a  few  years 
the  passenger  business  will  not  be  entirely  sepa- 
rated from  that  of  carrying  freight,  at  least  so 
far  as  it  may  be  divorced  without  endangering 
charter  rights. 

Cars. —  The  use  of  private  cars  at  the  present 
time  may  be  divided  into  two  general  classes, 
those  in  which  the  property  of  the  owner  of  the 
cars  is  transported,  and  those  in  case  of  which 
one  owner  is  not  interested  in  the  contents  of 
the  car.  In  the  first  case  the  shipper  owns  the 
car,  and  the  car  is  ordinarily  only  used  for  the 
carriage  of  the  property  of  the  owner.  In  the 
second  class  the  cars  are  usually  owned  by  some 


private  car  company,  which  constmcts  or  pur- 
chases the  car,  keeps  it  in  repair,  and  leases  it 
to  the  railroad  company.  The  use  of  the  private 
car  ori^nated  in  the  necessity  for  special  equip- 
ment to  serve  a  particular  purpose.  Live  stock, 
for  example,  is  transported  over  long  distances. 
In  the  course  of  such  transportation  the  animal 
shrinks  in  weight  and  deteriorates  in  selling 
quality,  besides  suffering  from  want  of  water, 
and  from  crowding  and  trampling.  Hence,  the 
dictates  of  both  interest  and  humanity  require 
that  the  animal  should  be  transported  as  com- 
fortably as  possible.  And  this  has  lead  to  many 
attempts  to  devise  a  car  in  which  stock  could 
he  fed,  watered,  and  carried  without  injury. 
When  the  inventor  of  such  a  car  has  in  the  past 
approached  the  railroad  manager  with  his  in- 
vention, he  has  generally  been  informed  that  the 
railroad  had  no  money  with  which  to  experi- 
ment, but  that  if  this  car  when  constructed  and 
ready  for  use  would  fulfill  his  representations 
the  railroad  would  be  glad  to  hire  it  for  a  fair 
rental.  This  has  brought  about  the  organization 
of  a  number  of  companies  for  the  construction 
and  operation  of  stock  cars.  The  same  thing 
has  been  true  of  the  refrigerator  car.  When  the 
necessity  for  such  a  car  first  became  evident, 
various  designs  were  brought  forward.  Here 
again  railroad  managers  were  reluctant  to  in- 
vest their  money  in  what  was  largely  in  the 
nature  of  an  experiment  The  result  was  that 
these  cars  came  to  be  constructed  by  private 
companies,  which  leased  the  cars  to  the  railroads 
in  the  same  manner  that  the  stock  cars  were  pro- 
vided. 

Prior  to  the  advent  of  the  steel  car,  Ihc 
greatest  maximum  capacity  of  a  car  occupying 
30  feet  of  track  was  60,000  pouod«,  and  the 
weight  of  this  car  was  approximately  40JKU 
pounds,  so  the  percentage  of  live  load  to  dead 
weight  was  as  lyi  to  i,  or  of  the  total  weight 
of  a  train  60  per  cent,  was  paying  load  and  40 
per  cent,  dead  weight.  With  the  steel  car  :t  is 
possible  to  load  loa/xa  pounds,  or  So  tons,  on  a 
car  weighing  j8,ooo  pounds,  or  ig  tons,  which 
increases  the  proportion  of  paying  load  to  dead 
weight  lo  aj^  to  I,  or  to  approxifiutelj  75  por 
cent,  of  tobd  weight.  Nor  is  the  inereaso  in 
percentage  of  weight  per  car  the  only  benefit 
derived  from  the  increased  capacity.  The  Si> 
ton  car  occupies  no  more  space  upon  the  track 
than  the  30-ton  car,  so  the  actual  capacity  of 
sidings  and  track  room  is  almost  double. 
Naturally,  an  increase  in  wei^t  of  rails  and  in- 
crease in  hauling  capacity  of  locomotives  fol- 
lows the  increased  tonnage  capacity  of  the  cars. 
The  train  load  is  increased  not  only  by  increas- 
ing the  capacity  of  the  cars,  but  by  diminishing 
the  number  of  empty  cars  hauled  and  by  en- 
deavoring to  load  all  cars  to  their  full  capacity. 

The  large  capacity  car,  both  coal  and  box, 
reduce  the  cost  of  operation  if  properly  handled, 
but  so  long  as  light,  bulky  commodities  are 
shipped,  just  so  long  will  there  be  a  difference  in 
drswbar-pull  on  light  and  heavy  cars  to  contend 
with  even  when  all  cars  are  of  uniform  large 
capacity,  and  the  method  of  basing  on  average 
performance  will  be  as  far  as  ever  from  secur- 
ing the  proper  results,  and  so  long  as  trains  will 
be  made  up  with  light  loads  at  the  head  end, 
and  heavy  loads  at  the  rear,  no  average  plan 
can  make  provision  for  drawhar-pidl  in  such 
cases,  and  no  proper  adjustment  can  be  mads 
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unless  this  factor  is  taken  into  consideration. 
The  matter  of  adjusting  the  drawbar-pull  of 
cjtch  gross  of  car  at  each  individual  location  in 
3_  train  is  made  feasible  and  practicable  by  the 
aid  of  a  mechanical  device,  hence  it  is  not  a 
theory  but  a  condition  that  must  be  met,  and 
one  that  the  mechanical  and  operating  depart- 
ments must  join  hands  in  overcoming. 

At  the  present  time  there  is  a  noticeable 
tendency  toward  uniformity  in  couplers  and  un- 
coupling attachments  and  an  increase  in  their 
stTength.  The  different  makes  of  couplers  used 
are  steadily  decreasing  in  number,  the  new  cars 
turned  out  being  equipped  with  one  or  another 
of  four  or  five  standard  makes.  These  new 
couplers  are  generally  stronger  than  the  old 
ones,  and  this  improvement  in  the  strength  of 
couplers  has  reduced  the  number  of  defects. 
Grab  irons  are  receiving  much  better  attention 
than  formerlv  and  ii  is  now  the  exception  to 
find  cars  unequipped  with  these  important  safety 
devices.  Loose  and  bent  grab  irons  are  much 
less  frequently  found  in  service,  and  the  practice 
of  using  uncoupling  levers  in  lieu  of  grab  irons 
is  alio  being  discontinued. 

Optrating  Expentet. —  From  the  close  of  the 
American  Civil  War  to  the  present  time,  in- 
dtistrial  changes  have  been  more  rapid  in  the 
United  States  than  anywhere  else  in  the  world. 
Within  this  period  the  railway  system  has 
grown  from  3iJooo  miles  to  217,000  miles ;  popu- 
lation has  more  than  doubled;  wealth  has  in- 
creased more  than  fourfold ;  populous  cities  and 
sovereign  States  have  grown  np  where  at  the 
banning  was  nothing  but  wildemeM,  Progress 
of  similar  character  is  going  on  to-day  with  un- 
diminished activity.  Railways  have  met  this 
progress  by  constant  adjustments  of  and  reduc- 
tions in  the  charges  for  their  services.  In  iSgg 
it  cost  ^56^968,909  to  operate  the  railways  of 
the  United  States;  in  1909  the  same  expenses 
amounted  to  81,599,443,410,  an  increase  of  $742.- 
474^11.  In  logQ  railway  labor,  exclusive  of  sala- 
ried employes,  received  $48i,264,iog ;  in  1909 
the  same  classes  of  labor  received  $^,323,6!)4. 
1  increase  of  ^S07,osg,585.    In  1899  the   fuel 


cost   $146,509,031,  . 

Comparing  operating  expensei  with  work  done, 
it  u>pears  that  in  1899  for  every  dollar  ex- 
pended for  operation  the  railways  were  able  to 
ZXtrf  17  passengers  and  165  tons  of  freight  one 
mile.  In  1909  the  passen^r  mileage  for  each 
dollar  expended  in  operation  amounted  to  178 
and  the  freight  mileage  to  132.  Each  $1  of 
operating  expenses  in  1899  brou^t  in  $i.5J  in 
revenue,  not  including  that  from  miscellaneous 
services,  while  each  dollar  of  operating  ex- 
penses in  1909  brought  in  only  $1.33  in  revenue. 
■  Vov)  Ro(#j.— The  low  rates  made  by  Ameri- 
can railroads  are  the  surprise  and  wonder  of 
foreign  railroad  men,  averaging  not  more  than 
one-third  to  one-half  of  the  rates  for  similar 
services  in  other  countries  under  government 
control  and  ownership.  The  foreign  railroad 
officials  who  have  studied  this  subject  here 
credit  these  low  rates  to  the  shalp,  intense  com- 
petition between  railroads  having  individual 
liberty  of  action  and  desire  to  build  up  new 
territories,  forcing  the  managers  and  heads  of 
departments  to  an  intensity  of  research,  investi- 
gation, and  development  of  economies  in  cost  of 
service  unheard  ot  in  countries  where  the  rail- 


roads are  owned  or  controlled  by  the  govera- 

Pastenger  Service.— T)\k  service  of  trans- 
porting passengers  differs  in  many  particulars 
from  the  freight  service.  Goods  are  shifi^^ 
while  passengers  travel  of  tbeir  own  volition, 
controfing  the  time  and  direction  of  their  move- 
ments. One  important  difference  between  these 
branches  of  the  service  is  that  most  freight  is 
moved  in  carloads  or  trainloads,  the  start 
being  made  when  the  car  or  train  is  loaded, 
while  the  passenger  business  is  performed  by 
trains  that  run  on  fixed  schedules.  Some  com- 
modities, like  milk  and  fruit,  are  despatched  by 
trains  which  run  strictly  according  to  schedule, 
and  the  collection  and  distribution  of  the  traffic 
at  the  local  centres  of  production  or  consumption 
are  usually  accomplished  by  way-freight  trains 
which  have  a  definite  time  of  arrival  and  de- 
parture. Whether  viewed  from  the  standpoint 
of  public  benefit  or  considered  with  regard  to 
the  volume  of  business  done,  and  profits  received 
by  the  company,  the  transportation  of  freight  is 
the  most  important  service  performed  by  the 
railroad.  As  an  illustration,  showing  the  per- 
centage of  freight  earnings,  the  gross  earnmgs 
of  American  railways  for  the  year  ending  30^1 
June  1909  were  $2,4 18,677, 53R  This  total  com- 
prised earnings  from  the  passenger  service 
amounting  to  $S63,6o9,342.  or  23.32  per  cent; 
earnings  from  the  freight  service  amounting  to 
$1,677,614,678,  or  69.32  per  cent  and  other  mis- 
cellaneous earnings  amounting  to  ¥i77,4S3,Si8, 
or  7.36  per  cent 

The  passenger  service,  to  a  far  greater  degree 
than  is  required  in  the  freight  business,  must 
provide  for  speed,  safety,  comfort,  and  conven- 
ience. The  development  of  the  Pennsylvania 
Limited  is  typical  ot  the  strides  which  have 
taken  place  with  regard  to  long  distance  passen- 
ger traffic.  When  first  established  it  left  New 
Vork  7.55  A.M.  and  arrived  Chicago  9.40  a.m., 
making  the  run  in  26  hours,  45  minutes.  It  now 
leaves  New  York  lo.SS  A.M.  and  arrives 
Chicago  8.5s  A.M.,  making  the  run  in  aa  hours, 
50  minutes.  Returning,  it  leaves  Chicago  5-30 
f.it.,  making  the  run  in  23  hours.  Changes  in 
service  accompanied  improvements  in  speed. 
The  Pennsylvania  Limited  is  famous  as  the  first 
train  in  the  world  to  afford  all  the  comforts  of 
the  home  and  conveniences  of  the  club.  It  was 
also  the  first  train  to  be  vestibuled  from  end  to 
end.  In  addition  to  a  high-grade  equipment 
built  especially  for  this  train  b^  the  Pullman 
Company,  the  train  makes  special  features  of 
its  stock  quotation  service,  the  barber,  bath- 
room, stenographer,  and  ladies'  maid,  which  it 
was  the  .first  to  provide  for  the  convenience  and 
comfort  of  patrons. 

The  service  of  the  Twentieth  Centnry  Lim- 
ited, which  is  the  ei^hteen-hour  train  of  the 
New  York  Central  Lines  between  New  York 
and  Chicago,  was  inaugurated  15  June  1903. 
Its  superior  equipment  and  the  splendid  physical 
condition  of  the  roadbed  and  tracks  over  wMch 
it  glides  enable  its  fast  time  to  be  made  with 
perfect  ease  and  comfort.  During  the  Colum- 
bian Exposition  at  Chicago  in  1893  the  New 
York  Central  Lines  inaugurated  the  first  20- 
hour  service  between  Chicago  and  New  York, 
and  from  May  to  November  in  that  year  the 
•Exposition  Flyer"  maintained  its  schedule  with 
great  exactness.     In  190a  the  minagement  of 
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tliis  great  system  of  roads,  recognizing  the  na- 
ture of  the  demand  for  fast  service  between  the 
two  leading  commercial  centres  of  the  country, 
evolved  the  Twentieth  Century  Limited,  which 
maintained  the  20-hour  schedule  every  day  in 
the  year.  The  great  success  of  this  train  has 
made  it  world-famous.  Its  ability  to  furnish 
stenographer,  telephone,  and  telegraph  facilities, 
enabling  the  transaction  of  business  on  the 
journey,  has  made  it  verv  popular.  In  response 
to  the  numerous  demands  from  its  patrons  the 
running  time  was  reduced  two  hours  in  June, 
1905,  making  its  daily  journey  of  963  miles  in 
18  hours,  a  remarkable  achievement.  This  is  a 
greater  number  of  miles  at  a  higher  speed  than 
IS  run  by  any  other  train  in  the  world. 

Crovlh. —  The  growth  of  the  present  railway 
system  of  the  United  States  has  been  little  short 
of  marvellous.  It  was  not  until  1835  that  it 
reached  as  much  as  1,000  miles,  being  1,098 
miles  in  that  year.    Note  the  growth  since  then : 

1R50  9.oa^ 

i860  3o.o?6 

1865   35.0S3 

187s   70.090 

1885   128,320 

1895   18'. "5 

190S  217.3^ 

1910  244,084 

There  are  two  very  striking  facts  to  note 
Itere :  First,  that  in  spite  of  the  Civil  War, 
5,059  miles  of  railway  were  built  during  that 
unhappy  period;  second,  that  in  the  10  years 
following,  our  railway  mileage  was  doubled. 

During  the  latest  year  for  which  statistics 
are  available,  the  railways  of  the  United  States 
carried,  as  compared  with  1885: 

1885.  1910. 

Freight,  tons  437,oot^ooo       1,557,000,000 

Passengers 351,000,000  891,000,00a 

Reckoning  our  population  at  93,000,000  in 
1910.  it  is  as  if  every  man,  woman,  and  child 
in  the  country  made  nine  steam  railway  trips 
during  the  course  of  that  year,  and  also  moved 
16!^  tons  of  freight 

The  reduction  since  1865  of  railway  freight 
rates  in  the  United  States  is  also  remarkable, 
as  illustrated  by  the  fact  that  wheat  by  lake 
and  rail  has  fallen  from  29  cents  to  5  cents;  by 
railway  only  from  46  cents  to  11  cents. 
HucK  T,  DnwKiNC, 
Mechanical  Engineer,  New   Vork. 

Railway  Train  Dispatching  and  Train 
Handline.  The  dispatching  and  handling  of 
trains  successfully  to  meet  the  demand  upon 
railroads  in  handling  a  through  passenger  ser- 
vice, suburban  traffic,  freight  traffic,  U.  S.  mail, 
to  obtain  traffic  against  competition,  and  mov- 
ing such  traffic  cheaply,  promptly,  and  safely,  is 
an  important  field  of  railway  operation,  and 
makes  great  demands  upon  the  operating 
official. 

The  engineering  department  has  performed 
its  part  in  building  bridges,  laying  heavier  rail, 
making  stronger  track  and  better  roadbed,  in* 
stalling  inlerlockinK  plants  and  block  signaling 
and  providing  for  heavy  engines. 

The  mechanical   department  has   met  the   re- 


quirements in  designing  large  engines  of  greater 
power,  enabling  heavier  trains  to  be  handled 
at  greater  speed.  It  would  thus  seem  that  the 
engineering  and  mechanical  departments  have 
reached  the  limit  of  their  expansion  on  the  linej 
mentioned.  See  Railway  Consthuctiok  ; 
Railwav  Heavy  Freight  Trains:  Railway 
Tr-vffic. 

This  brings  the  situation  to  the  operating 
official,  putting  in  his  hands  the  opportunity  and 
responsibility  of  getting  the  very  best  results 
from  the  facilities  and  equipment  at  his  com- 
mand. The  handling  of  through  passenger 
trains  requires  that  the  trains  should  have  as- 
signed an  engine  capable  of  making  the  schedule 
with  20  per  cent  reserve  power,  thus  being  able 
to  overcome  unexpected  delays.  As  few  stops 
as  possible  should  be  scheduled  for  such  trains. 
If  traffic  is  suihcient,  at  intermediate  points  3 
local  train  should  be  run  ahead  of  the  through 
train  to  carry  passengers  to  a  point  where  these 
stops  are  made  so  passengers  can  have  the  op- 
portunity of  taking  the  through  trains.  Ex- 
press and  mail  should  be  handled  on  through 
locals  and  mail  trains  provided  for  such  service. 
If  the  scheduled  trains  should  at  times  require 
more  cars  than  the  regular  assigned  train,  in- 
stead of  adding  cars  another  engine  should  be 
provided,  or  better  still,  run  a  second  section, 
loading  the  lirst  section  with  all  passengers  to 
final  destination  of  train  of  the  initial  road, 
and  have  the  second  section  do  the  local  work, 
not  letting  the  first  detain  the  second,  thus  sav- 
ing delay  also  to  first  section.  The  public  in 
the  territory  the  through  train  covers  is  en- 
titled to  have  the  train  on  time.  This  can  b« 
accomplished  not  by  sacrificing  train  schedule 
to  connections,  but  if  necessary  by  running 
the  train  from  initial  point  on  time  for  the 
passengers  on  the  road  served  and  a  second 
train  for  the  connection.  This  is  not  now  gen- 
erally the  practice,  but  the  time  is  quickly  com- 
ing when  this  will  have  to  be  done  by  many 
more  roads.  Many  through  trains,  specially  on 
sin^e-track  roads,  are  badly  detained  by  the 
issuing  of  too  many  train  orders,  sometimei 
giving  an  ^gineman  eight  or  ten  orders  at  a 
station.  For  enginemen  and  conductors  to  un- 
derstand these  orders  12  minutes  or  more  is 
consumed,  and  the  engineman  is  handicapped 
because  he  is  fearful  of  overlooking  an  order. 
If  the  train  is  not  overloaded,  and  ample  power 
has  been  provided,  it  would  be  much  better,  if 
the  train  is  not  to  exceed  30  iiunutes  late,  to 
give  no  restrictions  by  placing  orders  in  favor 
of  freight  trains.  The  engineman  would  be 
freer  to  devote  his  time  to  making  a  good  run, 
and  would  most  likely  make  up  time,  and  the 
general  movement  of  the  freight  trains  would 
be  better.  The  passenger  trains  should  be  kept 
on  time  and  the  freight  trains  will  make  good 
runs  if  they  have  the  proper  power  and  are  not 
overloaded,  getting  out  of  stations  promptly, 
and  taking  advantage  of  every  miinite.  Freight 
train  employees  should  be  educated  to  the  neces- 
sity of  giving  passenger  trains  the  proper  clear- 
ance, and  that  in  stormy  or  foggv  weather  they 
cannot  make  as  good  a  run  ahead  of  or  against 
passenger  trains.  If  they  will  observe  these  con- 
ditions they  will  keep  out  of  the  way,  not  only 
preventing  delays  but  avoiding  the  po.^sibility  of 
not  properly  protecting  iheir  train.  Short  time 
on  passenger  trains,  especially  on  a  road  with- 
out  block   signals,  has   caused   serious   head-on 
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and  rear-end  collisions.    When 

are  run  they  should  be  lutnctled  with  the  same 

Eromptness,  not  given  any  more  cars  than  can 
E  well  handled  and  make  a  good  run,  because 
usually  a  large  number  of  passengers  are  taken 
on  at  stations.  With  a  long  train  there  ii 
^ater  delay,  passengers  are  more  liable  to  in- 
jury, and  the  train  is  in  danger.  A  cheap  pas- 
senger rate  sometimes  lends  to  the  handling  of 
too  many  people  at  the  risk  of  accident;  better 
ran  more  trains  with  less  cars  or  not  Rive  ex- 
cursion rates  at  all.  Women  -uid  children  are 
genenily  handled  on  such  trains,  thus  making 
the  risk  greater.  Some  of  the  most  serious  ac- 
cidents on  American  railroads  have  Deen  to  ex- 
cursion trains;  sometimes  because  they  are  run 
as  sections  of  a  regular  train  that  has  not  had 
sections  run,  arid  eometimt^  bccaus^  the  trains 
■were  too  long  and  -the'  power-  turriished  poor. 
The  number  of  trainmen  should  be  increased 


Suburban  Traint. —  The  movement  of  popu- 
lation in  the  larg«  cities  is  constantly  toward 
the  towns  and  villages  situated  on  railroads 
adjacent  thereto.  The  public  consult  time- 
tables of  different  roads,  and  conclude  ^o  locate 
in  such  suburban  places  because  the  train 
schedille  enables  them  to  go  to  their  business 
and  return  home  at  a  certain  time.  They  ex- 
pect to  use  certain  trains.  This  being  the  case 
timetables  should  not  be  changed,  otherwise  the 
public  will  be  greatly  discommoded  unless  given 
Other  service  that  will  answer  their  purpose  or 
improve  the  conditions.  Most  suburban  roads 
have  suburban  territory  covering  zones  of' 7,  13, 
20,  and  30  miles.  Where  a  road  runs  200  or 
more  trains  per  day  and  carries  50,000  pas- 
sengers per  day  (as  a  rule  the  greatest  per- 
centage IS  handled  from  7  to  9  a.m.,  S-  to  7 
P.M.),  three  or  four  tracks  should  be  provided; 
two  for  express  and  tWo  for  Ideal  ti'ains. ' 
Usually  70  to  80  per  cent  of  the  passengers  car- 
ried are  in  the  13-mile  lone.  As  the  heavy 
movement  in  the  morning  is  toward  the  city, 
yards  and  engine-houses  should  be  provided  to 
hold  a  large  mtmber  of  coaches  and  engines  at 
the  13  aiid-3o-mile  zones.  Small  yard  and  turn- 
table should  be  provided  at  the  20-mile  zone, 
where  engines  can  be  turned,  saving  the  running 
of  trains  a  greater  distance  than  the  require- 
ments. Where  only  two  tracks  are  provided  the 
entire  distance,  and  a  third  track  provided  three 
or  four  miles  ItHfg  (between  zones  20  and  13), 
trains  should  be  run  leaving -all  zones  early 
enou|:h  for  the  early  worktts;  trains-  leaving 
30- mile  zone  making  all  stops  up  to  the  ao-mile 
zone,  and  then  express  trains  from  there,  or 
making  alternate  stops  at  a  few  points  between 
zone  30  and  destination.  Trains  should  be 
started  from  zone  ao  making  all  stops  to  zone 
13,  and  express  from  there,  or  making  only  two 
or  three  alternate  stops  from  zone  13  to  destina- 

The  percentage  of  passengers  moved  between 
zones  13  and  30  being  sindlUr,  to  save  hauling 
cars  not  needed  beyond  zone  13,  a  coach  track 
should  be  provided,  connected  with  steam  beat 
in  winter,  and  trains  that  have  left  zones  30  and 
3o  requiring  more  coaches  to  pick  up  passengers 
where  they  make  stops  between  zone  13  and 
destination  can  do  so.  The  greater  movement 
being  from  zone  13,  instead  of  having  all  trains 
leaving  zone  13  make  all  stops,  have  first  train 


out  make  second  station  stops  and  next  train: 
iirst  station  stops,  alternating  stops  from  zone 
13  to  destination;  or  jump  three  or  four  stations 
into  destination.  This  ai'rangement  to  be  car- 
ried out  during  the  rush  hours,  thus  shortening 
the  time  and  running  semi-express  trains. 

By  having  the  third  track,  trains  can  be 
started  from  zone  13  toward  destination,  and 
held  at  end  of  third  track,  thus  running  express 
trains  around  the  local  trains.  Trains  may  have 
to  be  scheduled  from  zone  13,  following  express 
trains  that  make  no  stops  from  zone  13  to  desti- 
nation. While  a  branch  road  may  branch  off, 
say  at  zone  20,  a  few  throng  trains  should  be 
run  solid  on  the  branch  where  business  will  war- 
rant it.  When  trains  are  not  run  through  on 
branch,  cars  should  be  attached  to  trains  goini; 
10  zones  20  or  30,  and  an  engine  attached  at  zone 
20,  thus  saving  transfer  of  passengers  or 
baffiagc.  As  many  people  besides  passengers 
going  io  their  business  have  ba^age  it  is 
necessary  that  a  combination  baggage  car  should 
be  provided  for  each  train.  Express  business 
should  not  be  handled  in  the  rush  hours,  ex- 
cept in  solid  carloads,  requiring  no  work  where 
trains  stop.  An  occasional  count  should  be 
made  of  the  number  of  passengers  that  get  on 
at  each  station;  this  will  show  if  the  trains  as 
scheduled  for  stops  are  serving  the  people  proo- 
erly.  The  movement  of  passengers  going  to  the 
city  may  then  be  controlled,  because  they  come 
to  the  trains  that  are  scheduled  to  slop,  A 
schedule  to  suit  all  may  not  be  made,  but  if  the 
greatest  number  are  taken  care  of  satisfactorily 
that  seems  to  be  the  fair  way  of  concluding  the 
service  is  right. 

The  roads  located  tn  New  Jersey  that  have 
to  make  connection  with  boats  have  harder  con- 
ditions to  meet  than  if  the  destination  of  the 
messengers  ended  on  the  Jersey  shore.  Two 
aird  three  trains  are  scheduled  far  a  boat;  this 
being  the  case  the  boats  are  scheduled  for  cer- 
tain trains  and  the  train  schedule  must  be  made 
or  passengers    will  not  reach   their   destination 

.  The  movement  of  passengers  from  city  to 
home  is  more  complicated  to  handle  than  the 
movement  coming  in,  because  the  number  of 
passengers  for  any  train  is  unknown,  when  you 
are  hauling  heavy  trains.  This  can  be  overcome 
usually  by  having  extra  cars  set  on  rear  of  train 
at  starting  point,  kept  locked  and  used  only 
when  necessary.  When  you  have-  reached  the 
litnif  of  the  number  of  cars  you  can  handle  in 
a,  train  two  or  three  trains  can  be  scheduled 
same  leaving  time,  scheduling  first  train  to  make 
first  stop,  30  miles  out,  and  all  stops  between 
zones  20  and  30.  Second  train  making  first 
stop  10  miles  out  and  local  stops  to  ij-mile 
zoiie.  Third  train  lirst  stop  7  miles  out  and  all 
slops  from  there  to  13-mile  looe.  This  keeps 
the  trains  separated.  Where  four  trains  are 
run  on  same  schedule,  lirst  train  goes  to  30- 
mile  zone  and  the  three  trains  following  alter- 
nate stop's  to  destination  so  that  they  are  kept 
out  of  each  other's  way.  A  record  of  this  move-. 
ment  should  be  made  occasionally  showing 
where  the  passengers  get  off,  and  this  will  show 
how  well  the  public  are  being  served  in  the 
homeward  movement 

The  locomotives  used  in  suburban  service 
should  be  the  very  best,  and  have  at  least  ao 
per  cent  reserve  power.    Where  trains  are  mak- 
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inff  several  st<^,  handling  coaches  6$  and  70 
feet  over  ■)),  seven  cars  should  be  the  limit 
Ten  COTS  might  be  handled  in  express,  making 
a  run  of  30  miles  without  a  stop;  eight  cars 
is  better. 

As  the  traffic  becomes  dense  between  lonc  13 
and  city,  this  condition  forces  more  trains  from 
zone  13,  and  interferes  with  train  movement 
from  lonM  ao  and  3a  To  increase  handling  of 
passengers  at  an  increased  rate  the  territory 
from  zones  30  and  20  should  be  handled  by 
having  four  tracks,  so  that  express  trains  can 
be  run  from  zones  30  and  20  without  making 
any  intermediate  stops  between  zone  20  and 
destination,  making  much  quicker  time,  bringing 
the  population  nearer  the  city,  and  giving  the 
public  an  opportunity  of  obtaining  homes  at 
nearby  points,  thus  increasing  the  passenger 
haul  and  increasing  earnings  with  same  number 
of  trains  run  from  zones  30  and  20, 

Freight  traffic  gains  in  proportion  with  the 
increase  of  pasengers  hauled.  With  the  coming 
of  trolley  competition,  the  day  seems  to  be  not 
far  away,  wherever  travel  is  dense,  when  the 
ideal  timetable  will  schedule  trains  leaving  initial 
points  at  5,  10,  or  15  minute  intervals  in  the 
rush  hours  to  zones  20  and  30.  3  and  S  minute 
headway  to  zones  7  and  13,  and  ao,  35,  and  30 
minute  headway  at  other  hours  of  the  day  to 
the  30-mile  zone  increasing  the  number  of 
trains  run  as  the  traffic  demands,  virtually  giv- 
ing trolley  or  subway  service. 

Freight  Train  Handling.  The  handling  of 
frei^t  traffic  has  become  a  great  factor  in  the 
railroad  business  and  greatly  aSects  the  com- 
mercial world.  The  merchandise  movement  de- 
mands and  obtains  a  regular  schedule  between 
our  great  cities  and  the  Pacific  coast.  The 
Pacific  is  forwarding  to  the  Atlantic  fruits  that 
require  quick  and  regular  movement.  Dressed 
beef  and  live  stock  from  the  west  to  the  Pacific 
and  to  the  Atlantic  is  handled  and  landed  at 
destination  for  domestic  use  and  export  with 
precise  schedule.  The  manufacturer,  builder, 
merchant,  in  fact  all  mercantile  life  depends 
upon  the  promptness  of  the  handling  of  traffic, 
not  only  for  the  promotion  of  trade,  but  to  get 
the  best  use  of  capital  invested.  Not  only  is 
quick  traffic  to  and  from  the  far  west  necessary, 
but  also  lo  the  local  points  which  the  road  may 
be  serving.  The  through  trains  should  be  built 
up  with  cars  destined  to  the  points  of  the  con- 
necting line  and  points  beyond,  and  sufficient 
trains  run  lo  accomplish  this.  No  switching 
should  be  required  rt  any  intermediate  point, 
changing  engines  at  division  points  should  only 
Im  necessary.  Another  train  should  run  to  move 
the  merchandise  to  the  local  lerritory,  ar- 
riving at  destination  by  7.00  a.  m.,  serv- 
ing a  territory  of  300  miles.  A  second  train 
should  be  run  serving  a  terrilory  40Q  miles  out 
for  second  morning  delivery.  There  should  be 
a  special  train  for  the  movement  of  coarw 
freight  to  the  400-miie  point  with  cars  for  inter- 
mediate points,  thus  insuring  the  freight  going 
through  without  being  set  out  and  delayed. 
If  the  freight  at  initial  point  is  not  received 
intime  to  go  tiut  on  the  day  it  is  loaded,  better 
thtit  is  made  by  holding  it  over  until  the  next 
day  than  by  sending  it  forward  in  extra  trains. 
It)  e' hand  tins  of  less  than  carload  freight  from 
lt»  great  cities  has  become  so  heavy  that  the 
miiMll»R  kranvd'TVi or  80  miles  out  buys  with 


the  expectation  of  getting  his  freight  the  next 
morning.  This  is  done  by  loading  straight  cars 
of  less  than  carload  freip:ht  for  the  different 
towns  and  villages,  runnm^  pickup  trains  to 
move  these  cars  to  destinatton,  and  setting  the 
car  at  freight  house  ready  for  delivery  to  con- 
signee. This  has  other  merits  than  making 
schedule  time,  it  saves  handling  the  freight, 
damage  or  loss.  It  also  does  away  with  many 
way  freights,  and  those  runs  handling  car  lots 
and  picking  up  small  lots.  The  car  equipment 
represents  a  large  amount  of  capital  invested, 
and  the  nimiber  of  miles  made  by  a  car  repre- 
sents its  earning  power,  it  is  therefore  impera- 
tive that  the  empty  cars  be  moved  quickly  to 
point  where  load  can  be  obtained.  This  being 
the  case  a  system  is  necessary  in  the  building 
up  of  trains  of  empty  cars,  and  'this  should  be 
accomplished  with  trains  going  to  the  farthest 
point  to  save  delay  in  transit.  The  kind  of  cars 
which  are  in  most  demand  should  be  sent  for- 
ward in  solid  trains,  not  only  to  insure  prompt 
movement  of  trains,  but  to  prevent  road  power 
being  delayed  doing  switching.  Where  pas- 
senger train  movement  is  frequent,  freight  trains 
running  extra  should  not  be  started  from  a 
terminal  too  little  distance  ahead  of  passenger 
trains,  but  should  fallow  them  and  save  delay 
to  power  lying  on  siding,  and  avoid  tiring  out 
the  train  employees.  Tiie  cars  in  way  frei^t 
and  pickup  trains  should  be  built  up  in  station 
order.  Where  many  industries  are  located  and 
freight  traffic  locally  is  heavy,  roustabout  drills 
had  better  be  worked  covering  certain  territory. 
doin^  the  switchii^  for  warehouses,  team  tracks 
and  mdustries.  lining  up  cars  for  pickup  trains. 
Roustabout  drill  engines,  when  through  for  the 
day,  can  take  cars  to  same  yard  they  started 
from  to  be  lined  up  for  certain  trains. 

The  telephone  is  a  great  auxiliary  in  the 
handling  of  trains  if  properly  used.  Locating 
telephmes  at  blind  sidings,  at  ends  of  long 
passing  tracks,  making  communication  between 
conductor  and  telegraph  office,  connecting  up 
towers  with  telephone  system  so  operators  can 
be  advised  and  trains  dispatched  through  in- 
struction from  dispatcher  to  towerman,  etc.,  are 
all  means  of  saving  valuable  time  and  getting 
desirable  results. 

We  have  explained  what  seems  to  be  the 
best  system  in  lining  up  train  service,  where 
good  power  and  facilities  are  furnished.  We 
may  have  all  these  things,  bbt  if  the  proper 
attention  is  not  given  to  following  up  the  move- 
ment of  trains  the  best  results  will  not  follow. 
The  train  despatcher  must  keep  in  close  touch 
with  the  situatkin,  doing  his  part  to  see  that  a 
clear  track  is  given  to  dear  fast  trains,  watch- 
ing closely  the  movement  of  the  trains  moving 
in  suburban  service.  Where  these  trains  are 
running  on  a  close  headway  if  a  train  should 
be  disabled  he  must  quickly  and  intelligently 
grasp  the  situation  by  arranging  for  the  hand- 
ling of  the  passengers  in  other  trains.  In  other 
words,  change  the  schedule  to  meet  conditions. 
Fast  freight  trains  can  be  aided  by  train  de- 
spatchers  keeping  inferior  class  trains  advised 
where  to  side  track.  Complete  system  of  reports 
are  necessary,  advising  of  all  delays,  and  these 
reports  must  be  carefully  looked  after,  follow- 
ing every  delay,  bringing  to  the  attention  of 
the  different  departments,  or  to  the  employee 
at  fault,  their  shortcomings,  bearing  in  mmd 
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thw  as  etcnial  vigilaiKx  a  the  price  of  liberty, 
■0  eteraal  vigilance  is  necessary  on  tbe  part  of 
the  operating  officer  who  expects  to  get  good 


C.  H,  Ketcham, 


Superintendent  Lackawanna  Raiiroad. 
RaHway  Train  Li^tmg.  The  expres- 
sion, 'train  lighting  system,*  as  distinguished 
from  *car  lighting  system,"  has  come  to  be  used 
to  designate  the  various  electrical  systems  for 
lighting  steam  railway  trains.  There  is,  per- 
haps, no  good  reason  for  the  distinction,  as  the 
greater  number  of  electrical  systems  are  applied 
to  single  cars  as  units.  The  inventors  of  the 
newer  methods  seem  to  have  had  in  mind  the 
fact  that  steara  operated  trains,  not  electrically 
operated  cars,  were  to  be  lighted.  The  steam 
train  consists  of  a  number  of  dependent  parts, 
all  going  to  make  a  unit.  The  electric  train  gen- 
erally is  made  up  of  a  number  of  units,  each  of 
which  can  be  operated  alone. 


IS  passed  mto  the  car  tanks.  These  usually  hold 
several  days'  supply.  The  car  equipment,  in 
addition  to  the  tanks,  consists  of  a  regulating 
valve  for  reducing  the  pressure  to  a  point  suit- 
able for  the  burners,  distributing  pipes  and  re- 
generative burners,  tinat  is,  burners  which  heat 
the  gas  before  burning  i^  a  treatment  which 
increases   its   illuminating   power. 

Froit  SysleiH. —  The  air-gas  system,  a  type  oi 
which  is  the  Frost  system,  came  into  use  about 
tbe  same  time  as  the  oil  gas.  In  this  the  car- 
buretter, a  tank  packed  with  some  absorb«it  ma- 
terial such  as  asbestos  wicking.  is  filled  with 
naphtha  or  gasoline,  and  air,  from  the  compressed 
air  tanks  connected  with  the  air-brake  system, 
is  passed  through.  A  reducing  valve  lowers  [he 
pressure  to  a  point  suitable  for  burning.  In  its 
passage  through  the  carburetters,  the  air  takes  up 
the  hydrocarbon  vapor.  The  mixture  is  then 
led  to  the  burner,  passing  through  a  heating  coil 
on  the  way.  This  coil  is  placed  above  the  burner 
and  is  heated  by  the  latter. 

Eleetridly. —  A  number  of  objections  have 
been  urged  against  all  such  systems  of  lighting 
cars.  At  times  a  disagreeable  odor  is  given  off. 
The  lights  can  not  easily  he  subdivided  and 
placed  so  as  to  get  the  most  effective  distribu- 
tion of  light;  the  lighting  is  generally  accom- 
plished by  means  of  several  burners  or  groups 
of  burners  placed  along  the  centre  aisle  of  the 
car.  Any  system  depending  upon  a  highly  in- 
flammable material  is  a  possible  source  of  danger 
from  fire.  This  is  particularly  true  in  case  of 
accidents,  the  very  time  when  it  is  most  difficult 
to  get  away  from  the  danger.  Naturally,  there- 
fore, railway  engineers  turned  to  the  electric  in- 
candescent system,  as  it  Is  not  only  entirely  free 
from  all  fire  risks,  but  possesses  a  number  of 


Hitlory. —  In  the  early  days  of  railways,  can- 
dles played  an  important  part  in  the  lighting  of 
the  cars.  This  method  was  soon  replaced  by 
tamps  bumii^  various  kinds  of  oil,  kerosene 
tieing  the  only  one  whose  use  has  persisted  to 
the  present  day.  About  1884  the  need  for  bet- 
ter lighting  of  trains  caused  a  number  of  rail- 
way companies  and  others  to  take  up  the  study 
of  the  problem  presented.  As  a  result  two  dis- 
tinctive systems  came  into  use.  In  one  com- 
pressed gas  stored  in  tanks  under  the  car  is 
the  illuminant.  In  the  other  so-called  *air  gas* 
is  forrned  by  forcing  air  through  a  carburetter 
containing  naphtha,  or  a  light  hydrocarboti  oil 
and  the  resulting  gas  is  burned  in  suitable  lamps. 
One  system,  belonging  to  the  former  class,  made 
use  of  compressed  illuminating  gas,  such  as  is 
used  for  city  and  house  lighting,  but  this  was 
not  successful  on  account  of  (he  poorer  illum- 
inating quality  of  the  gas  as  compared  with  oil 

Pinlsch  .JyilMH.— The  oil  gas  system,  better 
known  perhaps  as  the  Pintsch  system,  uses  an 
oil  distilled  from  crude  petroleum  in  suitable  re- 
torts. The  gas  after  leaving  the  retorts  is 
cleaned  and  compressed  and  stored  in  reser- 
voirs, ready  for  charging  the  car  tanks.  Pipes 
leading  from  tbe  reservoirs  conduct  the  gas  to 
•h«  train  shed  and,  bv  means  of  flexible  hose,  it 


distinct  advantages  over  oil  or  gas  systems. 
Thus,  many  small  lamps  may  be  arranged  so  as 
to  give  the  best  results,  throwing  the  light  just 
where  it  is  needed.  Compare  the  usual  equip- 
ment of  80  incandescent  lamps  in  a  Pullman 
with  the  6  or  S  gas  lamps  usually  thought 
sufficient.  The  electric  lamp  gives  a  soft,  white, 
steady  light.  There  is  no  odor  and  no  vitia-  . 
tion  of  the  air.  On  the  other  hand,  it  has  not 
been  easy  to  adapt  the  incandescent  electric 
lighting  system  to  steam  railway  conditions.  One 
of  the  first  requirements  is  that  the  voltage  at 
the  lamps  must  be  maintained  constant  and 
steady.  Another  is  that  the  system  must  call  for 
from  the  train  hands.    It  is  also 
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highly  desirable  that  the  cars  be  independent,  so 

that  they  may  be  detached  from  the  train  with- 
out putting  out  the  lights.  In  the  first  attempts 
to  use  the  incandescent  system  on  railway  trains, 
storage  batteries  were  placed  on  each  car.  A 
number  of  roads  tried  this,  but  the  results  were 
not  entirely  satisfactory,  for  while  the  advan- 
tages of  the  incandescent  system  were  obtained, 
a  number  of  serious  disadvantages  developed. 
The  voltage  of  a  storage  battery  varies  consid- 
erably from  full  charge  to  discharge.  Hence 
regulating  lamp  resistances  were  required. 
These  were  usually  operated  by  hand.  Cars 
equipped  in  this  way  could  only  run  over  routes 
where  suitable  charging  facilities  were  to  be 
had,  and  it  was  found  that  those  responsible  for 
charging  the  batteries  often  did  not  know  the 
proper  method  of  procedure,  with  the  result  that 
.the  cells  deteriorated  rapidly.  Moreover,  charg- 
ing takes  time,  as  a  storage  battery  can  not  be 
filled  up  as  one  would  fill  a  gas  tank.  The  car 
was  therefore  laid  up  for  several  hours  every 
day  or  two  for  charging.  Some  of  these  objec- 
:  not  serious  under  certain  conditions, 
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such,  for  instance,  as  that  of  a  train  which  al- 
ways runs  over  the  same  route  and  lies  in  the 
train  jard  several  hours  at  the  end  of  the  run, 
but  it  is  obvious  that  the  storage  battery  system 
lacks  flexibility  and  is  not  adaptable  to  all  con- 
ditions of  service,  and  it  now  seems  to  be  only  a 
question  of  time  when  all  passenger  cars  will  be 
lighted  electrically. 

The  next  advance  in  train  lighting  consisted 
in  placing  a  small  generating  set  in  the  baggage 
car.  Steam  was  supplied  from  the  locomotive, 
though  an  oil  engine  might  be  used.  Wires 
were  run  throughout  the  train  for  the  lights, 
and  in  addition,  each  car  carried  a  small  storage 
battery  to  supply  the  lights  should  a  car  be  de- 
tached temporarily  from  the  train.  This  sys- 
tem has  given  good  service  on  certain  through 
trains,  but  it  is  not  flexible,  as  the  train  is  the 
unit,  not  the  cars,  and  there  is  some  objection  to 
putting  the  generating  plant  in  the  baggage  car 
where  it  not  only  takes  up  space,  but  requires 
attention.  While  better  than  the  simple  storage 
battery  equipment,  because  the  batteries  can  be 
cared  for  properly  and  an  improved  service  can 
be  given,  it  does  not  meet  the  requirements  for 
a  comotetely  automatic  single  car  equipment. 

Axie-Hghf  System. —  This  requirement  for  a 
completely  automatic  car  equipment  is  met  by 
the  so-called  "axle-light"  systems.  In  genera^ 
these  consist  of  (i)  a  small  dynamo  mounted  on 
the  car  truck  and  driven  by  any  means  from  the 
car  axle,  (a)  a  small  storage  battery  to  care  for 
the  light*  while  the  dynamo  is  not  in  service. 


{3)  the  usual  wiring  and  lamps,  and  (4)  iwvenil 
automatic  devices  for  charging  the  lottery  and 
maintaining  the  voltage  constant  The  usuat 
equipment  for  a  Pullman  car  consists  of  a 
dynamo  capable  of  delivering  two  and  a  half 
kilowatts  at  the  lowest  speed,  at  which  it  be- 
comes operative,  abom  80  25-watt  incandes- 
cent lamps,  and  a  storage  battery  capable 
of  running  the  lamps  during  any  ordinary 
stop.  There  are  a  number  of  systems  belong- 
ing to  this  class  which  have  been  patented.  Cer- 
tain of  them  are  now  (1904)  on  trial  on  various 
roads.  The  requirements  of  such  a  system  are : 
The  voltage  across  the  lamps  must  be  constant 
at  all  times.  The  batteries  must  be  kept  fully 
charged  and  all  governing  must  be  done  auto- 
matically. The  axle-light  systems  differ  from 
each  other  in  the  method  of  controlling  the  volt- 
age of  the  dynamo.  Assuming  the  latter  to  be 
excited  from  the  storage  battery^  the  strength 
of  the  magnetic  field  will  be  practically  constant, 
and  hence  the  voltage,  unless  regulated,  will 
vary  directly  with  the  speed  of  the  car.  The 
usual  limits  within  which  the  dynamo  must 
operate  are  14  and  80  miles  an  hour.  Fast 
trains  not  infrequently  attain  speeds  of  over 
70  miles  an  hour  for  short  times.  Be- 
low 14  miles  an  hour  the  dynamo  is  cut 
out  of  service.  The  range,  however,  is  nearly 
six  times  the  tower  speed.  The  methods  of  gov- 
erning may  be  divided  into  two  groups.  Those 
in  which  the  speed  ratio  of  car  axle  to  dynamo 
armature  is  kept  constant  and  those  in  which 
the  speed  of  the  dynamo  is  kept  constant,  inde- 
pendent of  the  car  speed. 

Taking  up  the  former  class,  the  dynamo  may 
be  driven  by  a  belt,  by  gears  or  by  a  sprocket 
chain.  If  the  first  device  is  adopted,  it.js  usual 
to  swing  the  dynamo  from  the  truck  and  pro- 
vide a  belt- tightening  arrangement  Gears  and 
sprocket  chains  should  run  in  oil.  The  general 
operation  of  these  systems  starting  with  car  at 
rest  is  about  as  follows;  The  lights  are  main- 
tained by  the  battery  untii  the  minimum  operat- 
ing speed  has  been  reached.  At  that  point  the 
voltage  across  the  dynamo  has  risen  to  a  higher 
point  than  that  of  the  battery,  and  a  switch  actu- 
ated by  a  solenoid  connected  across  the  dynamo, 
closes  the  dynamo  circuit.  The  dynamo  then 
takes  up  the  load,  supplying  the  lights  and 
charging  the  batteries.  As  the  s{>eed  changes  the 
dynamo  excitation  is  changed  in  the  opposite 
sense  by  an  automatic  device  which  may  consist 
of  a  little  motor-driven  exciter  or  a  field  rheostat 
actuated  by  a  solenoid,  or  any  other  mechanism 
which  will  serve  the  purpose.  As  the  batteries 
become  fully  charged  their  voltage  rises  and 
they  take  less  charging  current  Since  tlie 
dynamo  must  give  a  voltage  higher  than  that  of 
the  batteries,  its  voltage  is  too  high  for  the 
lamps  and  must  be  lowered  by  a  resistance  in 
the  lamp  circuit  This  is  variable  and  may  be 
controlled  automatically  so  as  to  care  for  all 
conditions  of  load.  It  also  serves  to  regulate 
the  voltage  at  the  lamps  during  the  discharge  of 
the  batteries.  As  the  car  must  be  able  to  run 
in  either  direction,  the  dynamo  connections  must 
be  reversed  with  a  change  in  direction  of  mo- 
tion in  order  that  it  may  be  connected  properly 
to  the  battery.  This  may  be  accomplished  by  a 
pole-changing  device  operated  by  the  dynamo 
axle,  which  throws  a  switch  one  way  or  the 
other    according  to    the   direction  of  rotatioa 
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A  simpler  plan  is  to  mount  the  brush-holder  so 
that  it  may  be  shifted  easily  and  to  allow  the 
irietjon  of  tlic  brushes  on  the  commutator  to 
shift  them  through  a  suitable  angle  ao  as  to  Iceep 
utte  brush  always  positive. 
,  !□  the  second  type  of  axle-light  system  the 
speed  of  the  dynamo  is  maintained  nearly  con- 
sEant  by  a  variable  speed  drive.  In  one  of  the 
early  systems  of  this  type  the  change  in  driving 
rate  was  effected  by  allowing  the  belt  to  slip. 
In  a  later  type  a  variable  friction  drive  con- 
trolled by  the  voltage  of  the  system  changes 
the  ratio  so  as  to  maintain  the  proper  charging 
current  for  the  batteries.  In  a  well  worked  out 
system  of  this  type,  recently  described,  the  work 
of  operating  the  driving  mechanism  and  the 
lamp  resistance  is  performed  by  oil  maintained 
under  pressure  by  a  small  motor  and  controlled 
by  a  compound  wound  solenoid.    In  this  system 


the  proper  rate  of  battery  charging  is  maintained, 
the  dynamo  goes  out  of  service  when  the  bat- 
teries are  fully  charged  and  no  other  work  is 
being  done  and  also  should  the  speed  of  the  car 
exceed  80  miles  an  hour.  In  systems  be- 
longing to  this  class  a  small  high  speed  dynamo 
may  be  used,  as  its  speed  is  nearly  constant. 

Axle-light  systems  should  be  entirely  auto- 
matic and  very  durable.  They  are  not  likely  to 
get  much  attention  and  that  not  of  the  best. 
They  must  be  entirely  reliable.  Such  systems  are 
more  costly  to  install  than  the  gas  systems,  but 
they  are  far  superior  in  the  results  obtained. 
Although  the  power  required  for  operation  is 
furnished  by  the  locomotive  it  is  comparatively 
small  and  is  certainly  less  than  that  due  to  vari- 
ation in  the  train  resistance  due,  say,  to  a  slight 
change  in  the  lubricating  oil.  Some  such  system 
of  train  lighting  will  doubtless  be  adopted  largely 
in  the  future,  at  least  until  the  electrically  oper- 
ated train  replaces  the  steam  locomotive. 
Wm,  Hand  Browkk,  Jr., 
Editor  '■The  Electrital  Review.' 

RaUwk7  Transportation.  Railway  trans- 
portation is  concerned  with  the  movement 
of  persons  and  things.  To  accomplish  this 
movement  tha  railway  companies  have  organized 
and  developed  their  passenger,  freight,  mail,  and 
express  'services.  In  carrying  passengers  and 
freight  by  rail  the  railway  corporations  supply 
the  entire  agency,  but  in  the  mail  and  express 
tervices  they  00-operate  with  the  government  and 


the  express  companies  for  whom  the  railway 
companies  act  as  csrriers.  Formerly,  the 
through  freight  service  was  to  a  large  extent 
carried  on  jointly  by  the  railway  companies  and 
corporations  called  fast  freight  lines  or  despatch 
companies,  much  as  tlie  express  business  is  now 
conducted;  but  the  work  of  the  auxiliary  freight 
companies  has  been  mostly  taken  over  by  the 
railway  organization. 

The  Freight  Service.-^Tiie  transportation  of 
freight  is  the  most  important  service  performed 
by  the  railways.  The  earnings  derived  from 
carrying  freight  are  between  three  and  four 
times  the  receipts  from  the  passenger  traffic.  The 
dependence  of  society  upon  the  cheap  and  unre- 
stricted movements  of  commodities  is  much 
greater  than  upon  rapid  and  inexpensive  travel; 
because  the  extent  of  nearly  all  forms  of  industry 
is  definitely  circumscribed  as  regards  materials 
and  markets,  by  the  length  of  the  radii  of  econom- 
ical transportation  of  commodities.  To  travel  with 
comfort  and  speed  is  highly  convenient,  to  ship 
freight  long  distances  with  economy  and  expedi- 
tion is  essential  to  modem  business  life. 

During  the  year  ending  30  June  igo2  the  rail- 
way companies  in  the  United  States  reported  a 
total  tonnage  of  1,200,315,78?  tons.  This  is,  how- 
ever, double  the  amount  of  freight  actually 
turned  over  to  the  railways  by  shippers,  because 
much  traffic  is  bandied  by  two  or  more  com- 
panies and  is  reported  by  each  carrier.  The  ton- 
nage actually  received  from  shippers  was 
581,822,441.  The  average  distance  which  each 
ton  was  moved  was  268  miles;  hence  the  num- 
ber of  tons  carried  one  mile  —  Ae  ton  mileage  — 
was  i57,289j3?o.053.  Over  half  of  this  enormous 
traffic,  52.36  per  cent,  consists  of  coal,  iron  ore, 
and  other  minerals.  Manufactures  make  up 
somewhat  more  than  one  seventh  of  the  ton- 
nage; forest  products  furnish  one  ninth,  and 
agricultural  productions  nearly  one  tenth.  The 
remainder  of  the  traffic,  about  one  eighth  of  the 
total,  comprises  animal  products,  general  mer- 
chandise, and  miscellaneous  unclassified  com- 
modities. These  seven  headings  include  between 
9,000  and  10,000  kinds  of  commodities ;  and,  as 
it  would  be  utterly  confusing  to  freight  agents 
and  shippers  for  the  railways  lo  have  a  separate 
charge  for  carrying  each  one  of  this  great  num- 
ber of  articles  between  each  two  tennini  in  our 
vast  country,  the  goods  have  been  grouped  into 
ten  or  eleven  classes  as  a  basis  for  fixing  rates. 
The  rates  in  the  case  of  most  articles  vary  ac- 
cording to  length  of  haul,  and  weight  and  class 
of  the  commodity. 

At  the  present  time  most  freight  is  handled 
by  one  of  three  classifkations :  the  "official* 
classification,  which  prevails  east  of  the  Mis- 
sissippi River  and  north  of  the  Ohio  and  Po- 
tomac; the  "Southern,"  which  is  in  force  south 
of  the  Ohio  and  Potomac  and  east  of  the  Mis- 
sissippi, and  the  "Western,*  which  applies  west 
of  the  Mississippi.  Some  of  the  business  be- 
tween the  Atlantic  and  Pacific  sections  of  the 
United  States  is  handled  by  the  ■Trans-conti- 
nental* classification;  and  in  several  States  the 
Jocal,  intra-state  traffic  is  required  to  observe 
classifications  promulgated  by  the  State  railway 
commis^iions.  A  single  uniform  classification  for 
the  entire  country  would  be  desirable  if  it  were 
a  possibility,  because  producers,  manufacturers, 
merchants  and  other  shippers  could  more  ac- 
curately determine  the  transportation  Costa  of 
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gettiog  commodities  to  or  from  the  markets,  without  breaking  bulk  bocame  necessary  and  the 
This  would  facilitate  trade,  and  would,  also,  need  was  largelr  met  by  the  organization  a>f  the 
enable  the  shippers  and  the  government  to  de-  'fast  freisbt  lines*  or  freight  despatch  com- 
tect  discriminations  in  railway  rates  more  read-  panies.  These  organiEatioiis  date  from  1855-6; 
ily.  Moreover,  this  would  simpli^  the  problem  and,  although  their  original  character  has 
of  state  reKulation.  changed  and  several  have  ceased  to  exist,  they 
The  establishment  of  a  uniform  classification  still  survive  in  name.  The  Union  Line,  the 
does  not  seem  practicable  at  the  present  time.  Empire  Line,  the  Merchants'  Despatch,  and  oth- 
although  the  conditions  now  prevailing  are  far  crs  of  a  similar  character  are  organizations  with 
better  than  those  were  which  obuincd  in  1887  which  the  public  is  familiar.  At  the  outset  the 
when  the  Interstate  Commerce  law  went  into  fast  freight  lines  were  managed  by  corporations 
force.  Until  that  time  nearly  every  large  rail-  distinct  from  the  railway  companies.  The  de- 
way  had  its  own  classification,  there  being  about  spaCch  company  solicited  frd^t  from  shippers, 
40  different  classifications  in  the  present  "om-  provided  its  own  cars,  charged  anch  rates  as  the 
cial"  territory.  In  order  to  observe  the  provi-  conditions  of  competition  pennitted.  and  paid  the 
sions  of  the  act  of  1887  prohibiting  unreasonable  railway  companies  for  hauling  the  cars.  The 
I>ersonal  and  place  discrimmations,  a  consolida-  nature  of  the  services  performed  by  the  fast 
tion  of  freight  classifications  was  necessary  and  freight  lines  may  be  illustrated  by  referring  to 
the  result  was  the  working  out  of  the  Official,  (^e  history  of  the  Empire  Transportation  Com- 
Southeiii,  and  Western  growings.  This  was  p^ny  chartered  by  the  SUte  of  Pennsylvania  in 
followed,  during  the  years  i^  to  1892,  by  an  j^^_  This  company  was  organized  to  increase 
attempt  to  amalgamate  these  three  mam  classifi-  (he  business  done  over  the  Philadelphia  and  Erie 
cations,  and  the  few  minor  ones  stiH  m  use,  mto  Railway,  which  connected  Sunbury  and  Erie, 
one  uniform  classification.  This  effort  was  un-  p^.  This  road  was  only  a  part  of  one  of 
successful,  because  the  mdus  rial  conditions  in  ,he  through  routes  between  the  Atlantic  sca- 
the Eastern,  Southern  and  Western  sections  of  boa,j  ^^^  j^e  Great  Lakes  and  the  oil  fields  of 
the  country  were  so  divergent  as  to  malw  *e  „e,t„„  Pennsylvania.  The  Empire  Transpor- 
estabhsbment  of  a  smgle  classification  of  traffic  (,(;„„  Company,  in  order  "to  increase  conl^- 
seem  impossible  unless  a  large  number  of  com-  ^  promptness,  and  safety,  in  the  transfer 
modities  in  each  section  of  the  country  were  „(  property  between  inUnd  points  ...  and 
omitted  from  the  classification.  To  make  a  i„^^  „„  the  Atlantic  slope  iid  seaboard  and  in 
great  nuniber  of  exemptions  would  largely  de-  "f^,^-  countries  east  th^eof,'  built  pipe-lines 
ieat  the  object  of  a  uniform  sys  era.  Indeed,  at  „;ti,in  the  oil  regions,  constructed  terJninals  at 
the  present  time,  with  several  classifications,  an  ^^  ^„^^,^J  and, the  Great  Lakes,  and  organ- 
unfortunately  long  hst  of  commodities  s  omitted  .  1  ,„„^.„,i,,;„^  „„„„,„;„  ,„  „Aor.,F-  ™  .k. 
from  Ihe  di.so  Co.l,  li.ciock  and  «rt.in  rt;™?^''"'^  ??  ,  !  .J.  '  .,  Vw?.! 
other  kind,  of  mffic  ui  very  ptoperl,  «™pt  f?,'"' '".  S"  ' wi  1 '  "i.Zi  ..  £ 
fron,  d..ifa,i„n.  ta.  .he  ,.5w„  cm^.ij  Sd '^rfo™\  S„l"„?,'K''T3e."oS 
n.-™!., ,.!■;,»,  ^r  ,.-.  ,^T  "ew  traffic,  it  solicited  business,  it  provided  it- 
ing  up  new  resources  to'^vrth^"the"ad?!S:  «i|  «i*  -"""«,  ^'^^  ^"^■**'"/  «'!-'^*'= 
^e  of  special  or  «coml,dity»  Uriffs.  -The  "'L^l^T JlL'"S?  w^'.'^'l.SV'^'Vh; 
railways  <irnot  favor  such  exemptions  unless  ^J^T^f  **T  "P'*fl  ^IL^^  "h""!'"^  S^ 
the  new  traffic  cannot  be  secured  without  the  5^lTv  i,.,™  ^Z  hJ^^f'J^^ZZlJ:^  1^5 
assistance  of  a  special  commodity  Uriff;  but  the  !Jli"'^,!Jf'r^*  r^tr.n^h^vTh^n  f^  H^^«^^^ 
fact  that  some  oi  the  Urge  railway  syst^s  have  *fT  .Tl^^'^L^'f  °"  ^^U  ,^  J?f„™  ^5^ 
over    a    thousand   commodity    tariffs    in    force  ;?»* /he   railways   are   able   to   perform   prac 

A  sh  ^tt  bett^wo  pJi^  on^SieTaTSi  ^  "■'  If^f^  f'^  ="'  P^^\  ^  **  ^^'^^  ^^'^ 
of  road  is  local  freight;  w"ile  through  freight  is  ''^•'"•^1^J°'.  '^^Z  f^Vrt,  ™n«^^ 
that  which  comes  to  the  railway  company  from  ^''""'^-  ^°t  A,*  S^espatch  companies  were 
some  other  railway,  or  is  that  whidT  irtarting  brought  out  by  the  railways  between  1870  and 
at  some  poim  on  one  line  is  turned  over  w  .8S0  and  converted  into -co-operative  fast  freight 
some  con^ting  carrier.  Through  business  is  '""^«/  "^ich  were  in  reality  on  y  joint  arrange- 
that  which  requires  the  services  of  two  or  more  "T^^ts  among  connecting  roads  to  facilitate  their 
railways.  In  general,  local  freight  is  short  dis-  through  business.  Each  co-operal.ng  road  as- 
tance  traflic.  and  through  shipments  correspond  sign™  to  the  joint  line  a  number  oi  cars  pro- 
to  long  hauls;  but  this  is  frequently  otherwise,  portioned  to  the  mileage  of  its  systetn,  and  the 
eapecially  since  our  railway  systems  have  come  earnings  and  expenses  of  the  joint  lines  were 
to  include  lines  many  hundred  miles  long.  divided  proportionately  among  the  consUtuent 
Through  Freighi.—  ln  the  management  of  companies.  These  co-operative  freight  lines 
their  through  or  "joint"  traffic  the  railway  com-  *us  became  essentially  an  arrangement  among 
panies  have  made  great  advances.  During  the  certain  railways  for  securing  an  inexpensive 
first  two  decades  and  a  half  of  railway  history  and  honest  administration  of  their  interline  busi- 
each  company  owned  a  short  trackage,  and  "^ss.  This  co-operative  form  of  organization 
freight  sent  between  distant  points  usually  had  P"*  an  end  to  an  abuse  that  was  connected  with 
to  be  rehandled  at  several  junction  points,  be-  the  former  independent  fast  freight  line  or  de- 
cause  each  company  preferred  to  keep  its  equip-  spatch  companies  which  were  freqaectly  owned 
ment  on  its  own  lines.  This  method  of  con-  by  the  officers  and  directors  of  the  railways  for 
ducting  business  was  expensive  and  added  whom  it  was  profitable  to  favor  the  freight  lino 
greatly  to  the  delays  and  risks  of  shipment,  at  the  expense  of  the  railway  corporation. 
Some  method  of  making  jntcr-litie  shipments  The  consaltdatioo  and  growth  of  raitwt;  cor 
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porabons  and  the  devdopment  of  vast  systems    handling  through  rail  trafRc  in  the  United  States, 
--;  rendering  even  the  co-operative  fast  freight    but  the  size  of  the  country  is  so  vast  and  the 


lines  unnecessary.    In  many  cases  they  continne  number  of  the  companies  is  so  great  that  a  — . 

to  exist,  but  are  regarded  rather  as  trademarks  gle  clearing-house  tor  the  entire  country  seemi 

of  which  continued  use  is  tnade  because  shii^-  hardly  possible.    It  might  be  feasible  to  operate 

pers  have  become  accustomed  to  sending  their  a  clearti^- house  within  each  of  the  half  dozen 

freight  by  certain  routes  and  by  particular  bills  leading  territorial  groups  of  American  railways; 

of  lading.     In  keeping  the  record  of  the  cars,  and  the  progressive  consolidation  of  out  raiU 

and   in   settling  iniethne  accounts   the   freight  ways  under  a   decreasing  number  of  mana|!e- 

lines  are  of  service  to  some  companies ;  but  the  ments  will  simplify  the  problem  of  inauguratmu 

time  ia  probably  not  far  distant  when  each  com-  the  clearing-house  method  of  managing  inter- 

pany   will    manage   all    its   freight   business    di-  railway  traffic. 
rectly  through  its  own  freight  department  The  Passenger  Service. —  In  many  ways  the 

A  prominent  characteristic  of  the  American  passenger  service  differs  from  that  of  carrying 

railway  service  is  the  specialization  in  the  freight  freight    Freight  is  handled  mainly  in  car  loads 

equipment.     For  each  commodity  (like  coal,  iron  or  train  loads  and  the  car  or   train   is   started 

ore,    petroleum    oil,    livestock,    dressed    meats,  whenever  the  cargo  is  completed.    The  passenger 

fresh  fruits,  etc.)  that  is  shipped  regularly  and  service,  however,  is  performed  by  trains  that  run 

in  large  quantities  there  is  provided  a  type  of  on  fixed  schedules  quite  regardless  of  the  num- 

car  constructed  with  reference  to  the  most  eco-  ber  of  passengers  that  may  desire  to  travel  at 

nomical  carriage  of  the  traffic.    Most  of  the  spe-  the  tune  fixed  for  the  train  to  start.    This  dis- 

cial-service  cars   are  provided   by  the  railway  tinction  does  not  apply  in  all  cases  because  some 

companies;  but  a  large  part  of  them  is  owned  kinds  of  perishable  commodities   are  moved  by 

by  the  shippers.     In  times  past  even  greater  use  freight  trains  that  are  run  in  accordance   with 

was  made  of  private  cars  than  is  customary  at  fixed  schedules,   hot  in  most  instances  the   dis- 

present ;  and  even  now  there  arc  probably  125,000  tinction  htfids   good.     In   the  passenger  service 

of  the  shippers'  cars,  or  one  seventh  of  all  the  more  than  in  the  freight  business  attention  must 

freight  cars  in  the  United  States.    The  use  of  be  paid  to  speed,  safety,  comfort  and  eonven- 

private  cars  will  probably  decrease  in  the  future,  ience.     _Althou|^    quickness    and    regularity   of 

because  a  large  railway  corporation  doing  buai-  service  is  required  of  the  railways  by  some  ship- 

ness  in  several   States   can  derive  more  profit  l>ers  the  chief  demand  is  for  cheap  transports- 

from  providing  all  the  equipment  required  for  its  tion  and  low  rates.     Consequently,  railway  com- 

traffic  than  from  renting  private  cars  for  any  panics  are  under  constant  pressure  to  reduce  the 

considerable  portion  of  its  business.  cost  of  handling  and  hauling  commodities.     In 

When  personal  discriminations  were  gener-  the  development  of  their  passenger  service,  how- 
ally  practised  the  owners  of  private  cars  had  ever,  the  railways  are  seeking  to  increase  the 
a  great  advantage  over  other  shippers,  not  only  speed  and  safety,  and  to  lessen  the  discomforts  of 
because  they  offered  the  railways  a  large  Ion-  traveling.  Probably,  American  railway  compan- 
nage,  and  could  thereby  secure  a  low  rate;  but  ies  have  nnderestimated  the  demand  for  cheap 
also  because  the  car-mileage  exacted  of  the  rail-  passenger  fares,  but  they  have  unquestionably 
ways  by  tiie  owners  of  the  private  cars  was  acted  upon  the  theory  that  excellence  rather  than 
the  source  of  Urge  gains.  The  private  cars  economy  has  been  the  demand  of  the  traveling 
usually  are  devoted  to  long-distance  one-way  public.  The  result  of  following  these  different 
traffic,  which  means  a  disproportionately  large  aims  in  the  development  of  the  freight  and  pas- 
miieage  for  such  cars  as  compared  with  the  senger  service  has  been  that  the  average  freight 
others,  and  that  the  private  cars  must  be  hauled  train  load  has  nearly  doubled  since  iBgo, 
without  a  paying  load  half  the  distance  they  are  that  the  average  freight  train  mile  reve- 
moved.  Although  the  customary  car-mileage  nue  has  risen  nearly  Jo  per  cent,  and 
charge  has  been  reduced  nearly  one  half  during  that  there  has  been  a  large  decline  in  freight 
the  past  decade  the  railways  continue  to  prefer  rates  —  23  per  cent  during  the  decade 
shippers  to  use  the  railway  company's  equipment  i890-i900;_  whereas  the  number  of  passengers 
From  the  standpoint  of  government  regulation  per  train  is  no  greater  to-day  than  it  was  in 
and  the  prevention  of  discriminations,  the  sub-  1890,  and  there  has  been  an  actual  decrease  in  the 
stitution  of  the  carrier^s  equipment  for  that  revenue  per  passenger  train  mile,  and  there  .has 
owned  by  the   shippers  is  desirable.  been  only  a   relatively   slight   reduction  — 7  per 

The  volume  of  long-distance  traffic  and  travel  cent  — in  passenger  fares  since  1890. 
in  the  United  States  is  so  great  that  each  rail-  Contrary  to  ordinary  belief  the  American 
way  company  is  practically  obliged  to  bill  freight  people  make  comparatively  small  use  of  the  pas- 
and  to  ticket  passengers  to  points  on  the  lines  of  senger  service  offered  by  the  railways.  The  people 
many  other  companies.  The  freight  and  passen-  of  the  United  Kingdom  take  nearly  twice  as  many 
ger  cars  used  in  handling  this  joint  and  through  trips  each  year  as  the  people  of  the  United  States 
business  move  freely  over  the  tracks  of  numer-  do,  although  there  are  about  twice  as  many  per- 
ous  companies,  and  an  elaborate  system  of  car-  sons  in  our  country  as  there  are  in  the  United 
records  and  interline  accounts  becomes  neces-  Kingdom.  The  Briton  takes  27  rides  each  year, 
sary.  In  Great  Britain,  ever  since  1850,  all  joint  while  the  American  averages  about  y'A-  As  re- 
traffic  has  been  handled  on  way-hills  and  tickets  gards  the  number  of  trips  per  year  the  average 
of  a  ■clearing  house,"  through  which  the  rail-  per  person  in  the  United  Kingdom  is  27,  Bel- 
way  companies  settle  their  interline  accounts,  gium  17,  Switzerland  15,  Germany  12  and  the 
This  method  of  doing  business  and  settling  joint  United  States  7^.  The  American  travels  a  few 
accounts  is  economical,  and  makes  secret  rate  miles  more  each  year  than  does  the  inhabitant  of 
cutting  on  through  business  practically  impossi-  any  other  country  except  the  United  Kingdom, 
ble.  There  has  been  much  discussion  regarding  hut  even  the  people  livmg  in  such  small  coup- 
the  adoption  of  the  clearing-house  method  of  tries  as  Germany  and  France  travel  almost  1 


>y  Google 


RAILWAY  TRANSPORTATION 

maay  miles  annually  as  do«i  the  average  person  press  and  freight  traffic  although  in  each  ca£( 
of  the  United  States.  One  way  to  ^ow  the  use  commodities  are  transported.  Express  traffic 
made  by  the  people  of  different  countries  of  the  consists  of  the  articles  other  than  mail  matter 
railways  for  travel  is  to  compare  the  number  of  and  personal  baggage  that  are  carried  on  pas- 
miles  traveled  per  mile  of  the  railways.  In  senger  trains.  Some  express  goods  are  carried 
Great  Britain  the  number  of  "passenger  miles"  in  train  loads  but  this  is  exceptional  even  at 
per  mile  of  road  is  about  400,000;  in  Germany,  the  present  time;  and  occasionally  ordinary 
343,000;  in  France,  283,000;  and  in  the  United  freight  is  sent  as  express  in  order  to  secure 
States,  72,00a  While  it  is  to  be  expected  that  especially  prompt  delivery.  Express  companies 
the  railways  serving  such  densely  populated  also  sell  money-orders  payable  at  any  of  their 
countries  as  the  United  Kingdom,  Germany  a)id  offices  and  they  sometimes  collect  accounts  and 
France  will  have  a  greater  passenger  traffic  per  execute  papers.  In  foreign  countries  the  express 
mile  of  line  than  will  the  railways  in  a  relatively  business  is  conducted  either  as  a  part  of  the 
sparsely  settled  country  such  as  the  United  freight  service  of  the  railways  or  as  a  part  of 
States,  the  foregoing  figures  nevertheless  indi-  the  postal  service.  The  United  States  receives 
cate  that  the  American  railways  can  do  much  no  package  for  the  mails  weighing  more  than 
to  increase  travel  in  the  United  States.  four  pounds  except  in  the  case  of  a  single  book. 
One  method  of  accomplishing  this  would  be  whereas  many  foreign  countries  accept  packages 
for  the  American  railways  to  follow  the  example  weiring  11  pounds  for  carriage  by  maiL  The 
set  by  the  roads  of  Europe  and  to  divide  passen-  reason  why  the  American  railways  do  not  handle 
^ers  into  classes.  As  a  matter  of  fact,  there  the  express  business  is  a  historical  one. 
IS  some  classification  in  the  American  passenger  During  the  Arst  decade  of  the  development  of 
service,  there  being  the  Pullman  service  above  the  railways  in  the  United  Slates  there  was  no 
the  so-called  first  class,  and  a  second  class;  but  special  organization  for  handling  express  busi- 
Pullman  cars  are  run  on  relatively  few  trains,  ness.  The  patrons  of  the  roads,  however,  began 
and  many  roads  sell  no  second  class  tickets.  In  to  send  packages  from  one  station  to  another 
all  European  countries  there  are  at  least  three  by  entrusting  them  to  the  conductors  or  bag- 
classes,  and  i[i  Prussia  there  are  four,  besides  a  gage  agents.  In  1839  William  Harnden  began 
separate  class  for  the  military.  The  trend  of  receiving  parcels  for  transmission  between  New 
traffic  has  been  from  the  upper  to  the  lower  York  and  Boston.  The  following  year  Alvin 
graoes  as  the  result  of  increasing  travel  by  the  Adams  began  to  compete  with  him  in  the  New 

nrer  people  and  the  improvements  in  the  com-  York  and  New  England  business.  Hamden 
s  to  be  secured.  In  the  cheaper  grades  of  then  began  the  express  service  between  the 
service  tlie  average  passenger  fares  in  the  Conti-  United  States  and  Europe,  and  14  years  later 
nental  countries  of  Europe  are  much  lower  than  Hamden,  Adams,  Thompson  and  Kinsley  con- 
in  die  United  States.  The  average  receipts  per  solidated  and  became  the  Adams  Express  Corn- 
passenger  per  mile  in  Prussia  are  1.05  cent,  in  pany.  The  American  Express  Company  grew 
France  1.02,  in  Hungary  about  i.oi  cent,  and  out  of  a  consolidation  which  took  place  in 
in  Austria,  about  i  cent  In  the  United  States  1850.  Wells,  Fargo  and  Company  started  in 
the  average  earnings  per  passenger  mile  are  1852,  the  United  States  Express  Company  in 
about  2  cents.  1854,  and  the  other  important  companies  organ- 

The  success  which  has  resulted  from  the  im-  ized  soon  after  that  date, 

provement  and  development  of  the  lower  and  The  railway  companies  of  the  United  States 

cheaper  grades  of  service  of  the  European  rail-  found  it  convenient  and  profitable  to  permit  the 

ways   suggests   that   it  might   be   advisable   for  express  companies  to  organize  and  develop  the 

the   railways  in  the  United  States  to  develop  a  parcels  service.   Each  railway  corporation  makes 

service  below  that  of  the  ordinary  first  class  day  a  contract  with  an  express  company  giving  it  a 

coach,   and  to  make  the  fares   for  this  inferior  monopoly  of  the  express  business  over  the  lines 

service  considerably  cheaper  than  those  now  pre-  included   in  the  agreement.     The   railway  com- 

vailing.      In   order   to   increase   their   passenger  pany  furnishes  the  cars  and  hauls  them  for  the 

business  in  a  large  way  it  would  be  necessary  express  company  and  obtains  therefor  from  40  to 

for  the  railways  of  our  country  to  make  its  pos-  60  per  cent  of  the  total  receipts  of  the  express 

sible    for   the  masses  of  the   people  to   travel  company,  the  percentage  of  the  total  receipts 

economically.     The  demand  of  those  who  work  paid   to  the   railway  being  dependent   upon   the 

for  small  wages  is  for  a  cheap  service  and  not  volume  of  the  express  business.     In  the  Eastern 

for  luxury.  Stales   where   the   traffic   is  heavy  the   railways 

To  some  extent  the  demand  for  a  cheaper  receive  40  per  cent.  In  the  contract  between 
passenger  service  is  being  met  by  the  extension  the  express  and  railway  companies  it  is  usually 
of  inter-urban  electric  trolley  lines.  In  many  stipulated  that  the  minimum  express  charge  shall 
places  electric  lines  have  introduced  a  service  be  from  50  to  150  per  cent  above  the  rales 
cheaper,  slower  and  less  comfortable  than  that  which  would  be  charged  for  carrying  the  articles 
offered  by  the  steam  lines,  and  the  result  has  as  ordinary  freight.  In  actual  practice  the  ex- 
been  Ihe  development  of  an  enormous  volume  of  press  charges  average  from  3  to  4  times  what  the 
local   traffic.     There   are   instances   of   the   con-  freight  rates   would  be. 

strtiction  of  trolley  lines  parallel  with  trunk  line  The  necessity  for  separate  companies  to  per- 

railroads  and  the  development  of  a  local  traffic  form  the  express  business  is  no  longer  urgent 

ao  times   that  previously  handled  by  the  steam  Indeed   it   is   probable   that   it   would   be   more 

lines.    This  enormous  traffic  by  trolley  has,  how-  profitable    for   American    railway   companies   to 

ever,  not  lessened  the  travel  by  steam  roads,  but  develop   their   freight   service   so   as   to   include 

has  developed  a  trafBc   that  previously   did  not  the  collection,  carriage  and  delivery  of  most  of 

exist.  the   parcels   now   handled  by   the   express   com- 

The  Express  Service.— In  the  United  States  panics.     It  is  also  the  opinion  of  many  experts 

a  rather  sharp  distinction  is  made  between  ex-  that  the  lime  has  come  for  the  United  SUtei 
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government  to  include  in  its  mail  service  the 
carria^  of  parcels  up  to  the  weight  o£  lo  pounds. 
By  doing  this  and  by  perfecting  its  money-oider 
service  the  United  Slates  government  would  with 
profit  to  itself  and  convenience  to  the  public 
perform  a  large  part  of  the  business  now  done  by 
the  express  companiea. 

The  Mail  Service. — The  transportation  of  the 
government  mails  is  an  important  branch  of  the 
railway  service.  Over  SfiOOfiOOfiOO  pieces  of  mail 
matter  are  now  handled  annually  in  the  United 
States  mails,  and  the  weight  of  this  mail  ex- 
clusive of  the  sacks  and  equipment  used  in 
handling  it  probably  exceeds  350,000  tons  an- 
nually. Although  the  United  States  employs 
steamships,  stage  coaches  and  messengers  as  well 
as  railways  to  handle  its  mails,  over  86  per 
cent  of  the  total  weif^t  of  the  mails  and  equip- 
ment is  carried  by  the  railways.  On  50/xxi  miles 
of  railways  'railway  posl'Offices'  or  cars 
equipped  as  post-ofSces  are  run.  These  cars  are 
in  charge  of  messengers  who  sort  the  mail  as 
it  is  received  and  place  it  in  special  pouches, 
there  being  pouches  for  each  city,  and  usually 
pouches  for  each  of  many  sections  of  the  city. 
On  nearly  120,000  miles  of  railways  department 
mail  cars  are  operated,  and  on  about  30,000  miles 
of  railways  the  mails  are  carried  in  closed 
pouches  usually  in  the  baggage  cars.  From 
these  figures  it  would  seem  that  our  mail  service 
makes  use  of  nearly  190,000  miles  of  steam  rail- 
ways. The  messengers  and  crews  in  charge  of 
the  mails  travel  nearly  350,000,000  miles  annually. 
The  railway  post-offices  have  come  to  be  an  in- 
dispensable feature  of  the  service.  The  plan  of 
sorting  mail  while  in  transit  originated  in  1862 
with  William  A.  Davis,  who  then  fitted  up 
the  first  railway  postal  cars.  The  advantage 
of  using  such  cars  v^as  quickly  recognized  and 
they  were  soon  in  operation  on  the  principal 
mail  routes.  The  postal  cars  now  built  are  from 
40  to  60  feet  in  length,  and  the  government  is 
constantly  increasing  the  number  used.  To  the 
extent  that  the  distribution  of  the  city  mail  can 
he  transferred  from  the  post-offices  to  the  postal 
cars  to  that  extent  the  delivery  of  the  mails  will 
be  expedited.  The  payments  received  by  the 
railways  for  carrying  the  mails  are  determined 
in  accordance  with  Acts  of  Congress  passed  in 
1873,  1876  and  1878.  The  basis  of  payment  is 
the  weight  of  the  mails  and  the  distances  car- 
ried, and,  if  handled  in  full-size  postal  cars, 
the  number  of  miles  such  cars  are  operated.  The 
following  table  states  the  amount  of  payment 
received  by  the  railways  for  different  weights  of 
the  mails  and  also  indicates  the  equivalent  rate 
per  ton  per  mile  for  handling  this  traffic. 


of  the  average  daily  weight  of  the 

mails  handled.  It  b  because  of  this  that  the 
railway  companies  to-day  are  receiving  a  lower 
rate  for  carrying  the  mails  than  they  formerly 
obtained  although  there  has  been  no  change  in 
the  provisions  of  the  law  for  25  years.  The 
average  daily  weight  of  the  mails  is  ascertained 
by  weighing  the  mails  for  30  successive  days 
once  in  four  years.  The  average  of  those  30 
days  is  assumed  to  he  the  average  for  each  day 
of  the  year  and  the  payments  for  the  succeeding 
four  years  are  based  upon  those  figures.  As  the 
amount  of  mail  business  increases  yearly  the 
railway  companies  during  the  latter  part  of  the 
four  year  period  are  not  paid  for  as  great  a 
weight  as  they  actually  transport.  It  is  estimated 
that  they  are  paid  for  91  or  92  per  cent  of  Ihe 
weight  of  the  mails  carried. 

The  rates  allowed  for  hauling  full-size  post- 
oiKce  cars  and  the  equivalent  rates  per  mile  run 
by  the  cars  are  shown  by  the  following  table: 


RATES    ALLOWED   TOR   n 

JLL-SIZZ    POST 

OFFICE  cAas. 

Leniplh  of  car 

R.K    per    «. 

RMe  per  mile 

(as.oo 

3^00 

40.00 

S0.00 

so  fe^-- 

Siii 

route 

P>r  per  mile 
per  unum 

Bate  per  too 
per  mile 

^So«  pounds 

.JSI 

Each  i.aoo  poundi  in  ei- 
a-  of  s,o»  poaodl. 

-osS 

It  has  frequently  been  charged  that  the 
government  is  unduly  liberal  in  its  payments  to 
the  railways  for  carrying  the  mails.  For  aa 
years  the  United  States  has  annually  paid  the 
railways  about  one  third  of  the  total  amount  of 
the  postal  receipts.  When  compared  with  the 
payments  made  by  other  countries  this  rate  is  not 
found  to  be  exceptionally  large,  and  while  the 
remuneration  made  by  the  government  to  the 
railway  companies  is  ample  it  can  hardly  he 
said  to  be  excessive.    See  Post  and  Postage. 

The  Organisation  of  the  Raik^ay  Service. — 
The  agency  by  which  the  railway  service  is  pet- 
formed  is  a  corporation,  and  on  account  of  the 
complexity  and  multiplicitjr  of  its  duties  it  is 
necessarily  a  highly  specialized  organization. 
Like  other  corporations  it  has  departments  and 
olGcials  for  the  management  of  its  financial  and 
legal  affairs,  but  in  addition  to  this,  it  includes  a 
special  transportation  organization  to  which  four 
duties  are  entrusted.  One  duty  is  the  construc- 
tion and  maintenance  in  proper  condition  of  the 
roadway  and  all  necessary  structures.  The  sec- 
ond is  to  provide  and  keep  in  proper  repair  and 
to  operate  the  equipment  which  the.  traffic  may 
require.  The  third  is  to  furnish  the  facilities 
that  will  enable  passengers  and  shippers  to  make 
use  of  the  transportation  service,  and  the  fourth 
dut^  is  to  arrange  and  adjust  the  relation  of  the 
carrier  with  its  patrons  in  such  a  way  as  to 
further  the  interests  of  both  parties.  Corre- 
sponding with  each  of  these  four  duties  there  are 
separate  departments  of  the  service  within  each 
of  which  there  is  a  minute  subdivision  of  duties 
and  responsibilities.  From  the  bottom  to  the 
top  of  the  service  there  runs  an  unbroken  line 
of^  responsibility,  each  employee  being  responsible 
to  his  superior,  while  the  president  of  the  com- 
pany is  under  the  control  of  the  Boardof  Di- 
rectors who  must  give  an  account  of  their  man- 
agement to  the  stockholders.     Corporate  orgaii> 
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ization  has  reached  its  highest  stage  of  develop- 
ment in  some  oi  the  larger  railway  systems  of 
the  United  States.  The  railways  in  the  United 
States  now  employ  about  1,100,000  mea  Unless 
ag'iculture  be  considered  as  a  single  industry  it 
is  proper  to  speak  of  the  railway  business  as 
the  greatest  of  all  the  industries.  This  vast  army 
of  railway  employees  consists  to  a  large  extent 
of  skilled  laborers  who  are  weU  paid,  are  well 
organized  and  are  steadily  adopting  higher  stan- 
dards of  living.  Their  influence  upon  the  prog- 
ress of  American  labor  is  far-reaching  and  al- 
tt^ether  beneficial. 

Co-operation  in  the  Railway  Service.— Tht 
railway  service  is  of  such  a  nature  that  it  must 
be  performed  by  large  corporations.  Moreover, 
it  is  absolutely  essential  that  these  corporations 
should  co-operate  with  each  other;  not  only 
must  they  work  together  in  the  management  of 
their  joint  business,  but  they  must  also  co-oper- 
ate in  the  regulation  of  their  competitive  traffic. 
The  history  of  American  railway  transportation 
shows  conclusively  that  there  must  be  co-opera- 
tion among  railways  if  the  public  is  to  receive 
an  adequate  ser\-ice  at  rates  that  do  not  unjustly 
discriminate  between  persons,  places  or  classes  of 
traffic.  The  United  States  and  the  several  Statfc 
governments  have  passed  manjf  laws  prohibiting 
the  co-operation  of  competitive  railways,  but 
such  laws  have  always  been  inefficient.  The 
necessity  for  co-operation  among  railways  grows 
out  of  the  public  nature  of  the  service  they  per- 
form. Railway  transportation  being  a  service 
of  a  public  nature  which  may  be  performed 
directly  by  the  government  or  by  agents  author- 
ized by  the  Slate,  it  must  be  conducted  in  such 
a  way  as  to  minimize  discriminations  between 
persons  and  localities.  For  each  railway,  to 
compete  independently  of  other  roads,  by  bidding 
for  traffic  is  to  introduce  intolerable  discrimina- 
tions. The  United  States  very  properly  prohibits 
railways  from  making  unreasonable  discrimina- 
tions, but  it  makes  the  mistake  of  prohibiting 
that  degree  of  inter-railway  co-operation  that 
is  necessary  for  the  establishment  and  mainte- 
nance of  equitable  charges.  While  the  best  per- 
formance of  the  railway  transportation  service 
and  the  prevention  of  discriminations  requires 
that  the  railways  shall  be  permitted  to  co-oper- 
ate, the  conclusion  is  not  to  be  drawn  that  the 
railway  corporations  should  be  permitted  by 
the  govemmetii  to  perform  their  service  and  to 
make  their  charges  without  governmental  repi- 
lation.  The  prooer  adjustment  of  the  relation 
of  the  carrier  and  the  public  requires  the  super- 
vision of  the  service  by  the  government,  and  the 
correction  from  time  to  time  of  unreasonable 
discriminations.  This  is  not  merely  a  theoretical 
Statement,  but  is  a  deduction  fullj;  warranted  by 
the  history  of  railway  transportation. 
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Railway  Yard  Switchuig.— Switching  or 
shunting  cars  ts  a  term  commonlv  applied  in 
steam  railroad  yards  where  freignt  and  pas- 
senger trains  are  prepared  for  road  service  and 
for  further  distribution  of  cars  at  terminal 
points,  the  preparation  of  a  train  at  a  terminal 
point  for  dispatchinx  to  another  terminal  point 
and  so  prepared  as  to  reduce  to  a  minimum 
extra  handling  of  a  train  while  enroute. 

The  construction  of  railroad  yards  in  refer- 
ence to  track  arrangements  for  switching  pur- 
poses, the  equipment  of  cars  and  engines,  fixed 
signals,  and  other  facilities  requisite  to  yard 
operation,  have  been  given  much  attention  by 
prominent  railroad  men,  and  through  the 
periodicals  given  much  publicity,  which  has  done 
much  good  in  bringing  about  a  higher  state  of 
efficiency,  but  little  has  been  written  relative 
to  switching,  which,  in  a  general  way,  means  in- 

The  character  of  business  to  be  handled  regu- 
lates the  manner  in  which  the  switching  is  per- 
formed, therefore,  there  can  be  no  established 
rule  to  govern  all  yards  where  switching  is  done, 
but  taken  as  a  whole,  a  large  per  cent,  of  the 
rules  will  apply  to  all  yards  and  are  in  efFecL 

At  terminal  stations,  where  trains  are  re- 
ceived and  despatched  from  the  same  yard  or 
intermediate  yard,  the  switching  is  separate  and 
distinct  and  must,  therefore,  be  divided  into 
two  classes  as  follows; 

f*.    Accumulation  of  loaded  and  empty 

Tnlns  prepind  <  b.    Inipcctloa  and  wdxhine  on. 
far  read  MTvlce.  [c    Sepaiailonol  unliiui  clum. 
\d.    DnjuHchofiniini. 

Break  up  yard.     fa.    Train*  from  tbc  road  10  be  iwllcbed, 

fSr^fiM?"'""'  le.'    a>£IifiMtioTbr«witVh'iQg°    ™* 
delivcrj.  ^d.    Movement  to  mul  destluiioD. 

In  the  make  up  yard,  where  trains  are  pre- 
pared for  road  service  and  in  break  up  yards, 
where  trains  are  received  from  the  road,  the 
switching  is  performed  by  engines  of  a  type  es- 
pecially adapted  to  yard  service.  They  are  con- 
structed with  a  short  wheel  base,  which  is  very 
essential  to  the  work,  as  many  yard  and  industry 
tracks  are  of  very  sharp  curvature  and  on  which 
engines  of  longer  wheel  base,  such  as  those  used 
on  road  service,  could  not  move  without  danger 
of  derailment.  They  are  also  of  sufficient  weight 
and  steam  pressure  to  handle  the  maximum 
number  of  cars  received  or  despatched  on  one 
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In  the  preparation  ot  %  road  train,  cars  ar^  riders,*  their  dut^  being  to  ride  the  cars  into  the 
assembled  into  a  receiving  yard  from  various  track  to  which  it  is  assif^ed  and  reduce  the 
places.  Cars  arc  loaded  at  industries,  public  momentum  of  tlie  cars  b^  applying  the  hand 
team  tracks,  freight  houses,  and,  after  the  bill-  brake  to  prevent  them  sinking  cars  already  on 
infj  tor  each  loaded  car  has  beeo  prepared,  show-  the  tracks  with  more  force  thaai  is  necessary 
inif  the  weight,  contents,  and  destination,  the  cars  to  have  ihem  couple  together  automatically. 
are  collected  together  by  the  yard  en^nes,  which  The  switch  tracks  used  in  the  operation  of  a 
are  assigned  to  industry  and  freight  house  gravity  yard  are  usually  operated,  by  an  inter- 
work,  and  are  takeai  to  the  receiving  yard,  where  locking  plant,  the  same  being  located  at  the 
all  freight  is  collected  fof  ^n  outbound  move-  summit  of  the  elevation  which  affords  a  dear 
ment.  The  >'ard,  or  »hiftnig  engines,  which  range  of  vision  for  the  interlockmg  operators 
perform  this  and  similar  work,  is  all  the  while  to  all  of  the  tracks  in  use.  The  duty  of  the 
under  the  supervision  of  the  yard  master.  The  iiiierlocking  operator  being  such  as  to  require 
crews  are  composed  of  the  following:  one  en-  him  to  work  in  conjunction  with  the  engine 
gineman,  one  atolccr,  one  engine  foremaJi,  two  crews  in  disposing  of  cars  to  the  various  tracks 
helpers.  The  enxine  foreman  is  known  as  the  assigned.  A  switching  list  is  first  prepared  in 
conductor  and  the  two  helpers  are  known  as  yard  dviplicate  and  a  copy  furnished  to  tlie  inter- 
brakemen  or  yard  switchmen.  The  entire  crew  locking  operator  and  the  engine  foreman,  which 
is  subject  to  the  orders  of  the  engine  foreman.  indicates  cuts  or  separations  to  be  made  in  the 

The  freight  in  cars  ready  for  transit,  taken  train.  By  this  method  the  engine  foreman  and 
from  local  team  tracks,  industries,  etc.,  on  the  crew  and  the  interlocking  operator  work  in 
road  where  the  switching  is  done,  does  not  com-  unison  which  is  necessary  to  prevent  cars 
prise  all  of  the  channels  from  which  freight  is  from  entering  tracks  which  they  do  not  belong. 
received,  but  to  the  contrary  forms  only  a  After  each  cut  of  cars  or  yard  train  has  been 
meagre  part  of  the  freight  received  for  ship-  switched  and  the  cars  travel  into  the  tracks  to 
ment.  By  means  of  a  common  interchange  or  which  they  are  assigned,  the  car  riders,  who 
reciprocal  arrangement  between  connecting  line  protect  the  cars  down  into  the  yard,  are  col- 
roads,  which  have  business  relations  and  are  lected  up  by  the  engine  which  was  need  to  shove 
amicable  according  to  a  mutual  understanding,  the  train  over  the  hump.  In  some  vards  a 
loaded  and  empty  cars  are  continually  received  special  engine  is  used  for  this  pnmose  and  the 
from  connecting  roads,  which  must  undergo  the  men  are  collected  and  brought  to  the  rummit  of 
same  inspection  before  being  switched  into  road  the  humo  to  be  ready  to  protect  another  run  of 
trains  as  the  cars  received  from  other  sources,  cars.      Frequently   two   yard    engines   are    used 

This  freight,  being  composed  of  various  com-  in  the  operation  of  gravity  method  of  switching, 
modities,  live  stock,  perishable,  and  dead  freight,  which  reduces  the  amount  of  delay  in  the  work 
is  then  switched  into  road  trains  tor  despatching,  and  increases  the  number  of  cars  handled  with- 
it  is  classified  by  the  switching  crews  in  dtvi-  out  increasing  the  number  of  car  riders, 
sion  or  station  order,  the  live  stock  and  perish-  The  gravity  tracks  are  constructed  on  a  three 
able  frehlht  being  given  preference  and  where  per  cent,  grade  for  a  given  distance  and  then  are 
solid  trains  of  high  class  freight  cannot  be  run.  reduced  to  a  two  per  cent,  grade  and  the  yard 
the  train  is  then  filled  out  by  adding  additional  tracks  to  one-half  of  one  per  cent,  grade  or  just 
cars  of  less  important  freight,  which  in  railroad  sufficient  grade  to  carry  the  cars  to  the  desired 
circle   is   termed,   'dead    freight.'     This   dead  stopping  point 

freight  is  added  to  a  train  of  high  class  freight  When  a  sufficient  number  of  cars  shall  have 

until  the  proper  tonnage  is  acquired  to  complete  been   accumulated   to   make   a   train   of  the   re- 

a  train.  quired  tonnage,  a  road  train  crew  is  then  called 

The  shifting  crews  assigned  to  the  make  up  to  move   the   train,   consisting   of  an   engineer, 

yards  must  be  men  of  experience,  as  a  general  fireman,  conductor,  and  two  brakemen. 

knowledge  of  the  routing  of  cars  is  necessary  With   the   growth   of   the   business   and   the 

and  can  be  only  acquired  by  long  service  and  large  increase  in  the  number  of  cars  handled  at 

close  application  to  the  work,  to  prevent  errors  terminal  points,  it  was  evident  that  sometliinR 

in  wrong  routing  to  cars.     Cars  for  the  various  better  than  the  switching  list  for  the  giiidatice 

divisions  of  a  road  are  switched  to  tracks  which  of  the  yard  crews  was  necessarv  and  the  side 

are  assigned   to   a  division  of  a  road,  the  live  carding  of  cars  was  inaugurated  to  designate  the 

stock  and  perishable  is   switched  to  tracks   as-  routing  and  the  destination  of  cars,  which  was 

signed     for    preference    trains,    dead     freight,  found   to  be  practical   and   is  used  to  auitc  an 

empty  cars,  etc..  are  assigned  to  other  tracks,  extent.    Cards  of  various  shapes  and  colors  are 

etc.,  until  there  is.  a  complete  separation  of  the  used,  each  color  and  shape  having  its  meaning, 

freight  in  building  up  the  road  train.  and  it  is  found  to  be  a  large  factor  in  facilitating 

On    some   terminals,   this    switching   is   per-  the   work,   as   the   yard   men   soon   become   ac- 

formed  by  gravity   or  hoitip   method,   the  yard  customed  to  the  cards,  which  are  securelv  tacked 

tracks  being  so  constructed  as  to  have  an  ele-  on  to  the  side  of  the  car,  and  without  having  to 

vation  or  hump  at  the  head  of  the  make  up  yard,  consult   the   card   way   bill   or   the   switch    list, 

The  cars   are   detached  by  the  engine  foreman  which   accompanies   each   loaded   car.   thev   are 

iingly   or   in  groups,   as   the   classification  may  able  to  direct  the  car  to  the  track  to  which  it 

reqnire,  after   which   they   attain   sufficient  mo-  belongs,  being  guided  bv  the' color,  design,   or 

mentum  to  gravitate  into  the  vard  track  to  which  number   of   the   side   card.     These    side   cards, 

assigned.     Where  this  m^od  of  yard  ooeration  which  are  out  on  by  the  vard  clerks,  show  the 

is  in  force,  the  number  of  men  assigned  to  an  contents   and  destination  of  the  cars  and  have 

engin«  is  very  grea.tly  increased.    In  yards  where  no  value  or  oarticular  use  after  the  road  train 

heavy  business  is  handled,  twenty  or  more  men  is  ready  to  depart,  as  it  is  merely  a  symbol  for 

work  with  one  engine,  who  be>r  the  title,  *Car  the  guidance  of  the  men  when  building  up  a 
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train,  thus  expeditinR  the  work.  This  system  is 
called  'side  carding." 

In  receivinu  yards  where  road  trains  are  dis- 
posed of,  the  character  of  the  business,  in  a 
measure,  is  similar  in  most  respects,  as  far  as 
yard  operations  is  concerned,  to  yards  where 
trains  are  made  np  tor  road  service.  A  train 
for  the  road,  arrivinR  from  a  terminal  point,  is 
switched  according  to  its  classification  and  the 
class  of  freight  included  in  the  train,  its  destina- 
tion, etc..  reKiilates.  in  a  measure,  the  amount 
of  switching  to  be  oerfortned  to  break  up  and 
dispose  of  the  train.  If  the  train  consists  of 
loaded  cars  for  freieht  houses  and  team  track 
dehvery,  very  little  switching  ts  necessary,  for 
the  reason  that  the  cars  are  immediately  placed 
at  the  freirrht  houses  and  team  tracks  tor  iin- 
loadiiiR-  Carloads  of  freii;ht  for  freight  houses 
are  unloaded  bv  frcifrht  handlers  and  is  stored 
in  the  freight  house,  the  consifmees,  or  owners 
of  the  goods,  being  advised  of  the  arrival  of 
such  freight,  by  the  freight  agent.  Cars  loaded 
with  commodities  other  than  merchandiw.  which 
are  unloaded  on  the  team  tracks,  are  handled  by 
the  agent  and  the  oivners  notified  in  a  similar 
manner,  to  release  the  cars. 

Trains  hearing  cars  which  are  through  hillcJ 
or  for  local  industry  switching  are  more  diffi- 
cult to  dispose  of  and  require  more  switching, 
as  additional  classification  is  required.  There- 
fore, a  train  consisting  of  the  maximum  number 
of  cars  to  comniete  the  tonnage  may  have  twcnty 
or  more  classifications  in  order  lo  properly  sepa- 
rate the  cars  and  must  be  separated  on  to  as 
many  tracks  as  there  may  be  classifications. 
Yard  trains  are  thus  built  upon  the  classifica- 
tion tracks,  subsequently  delivered  by  yard 
engines.  The  empty  equipments,  which  do  not 
belong  to  the  road  performing  the  switching,  are 
handled  the  same  as  loaded  cars  for  connecting 
line  delivery  and  are  disposed  of  in  a  like  manner. 

When  3  road  train  arrives  at  a  terminal  sta- 
tion, the  seals  on  all  loaded  cars  are  carefully 
inspected  by  a  yard  clerk  and  a  record  taken 
to  determine  if  the  seals  remained  intact  while 
the  car  was  in  transit  and  if  the  contents  of 
the  cars  remained  undisturbed.  The  train  is 
then  inspected  by  a  car  repair  man  for  its  physi- 
cal defect?;,  safety  appliances,  etc..  before  the 
train  is  allowed  to  he  switched.  The  broken  or 
damaged  cars  are  marked  for  llie  repair  track 
and  are  switched  to  tracks  prepared  for  that 
purpose,  which  is  known  as  the  'Rip"  or 
"Shop"  tracks.  After  the  repairs  have  beeu 
completed,  the  cars  are  again  switched  into  the 
train  for  a  delivery  by  a  yard  engine  to  the  yard 
or  road  to  which  the  car  may  belong.  In  further 
preparation  of  the  train,  it  is  sidecarded  the 
same  as  cars  switched  into  road  trains  ready 
for  departure.  The  cards,  which  are  of  various 
color  and  designs,  also  bear  numbers  —  the 
color  designates  tile  road  or  yard  to  which  the 
car  is  assigned;  the  figure  designates  the  num- 
ber of  the  freight  house  or  team  track  to  which 
the  car  may  be  assigned ;  the  color  of  the  card 
designates  the  conncctiug  line  or  local  district 
to  which  the  car  belongs.  All  this  is  of  great 
convenience  to  the  yard  employees  in  switching 
as  it  only  becomes  necessary  for  them  to  ob- 
serve the  color  of  the  card  to  guide  them  as  to 
the  general  direction  which  the  car  is  to  travel. 
When  the  cars  are  moved  to  auxiliary  yards, 
the  cars  ^re  placed  at  the  various  freight  houses 


or  team  tracks  by  yard  engines,  the  yard  crews 
being  governed  by  the  figures  or  notations  which 
may  he  on  the  side  cards. 

In  drilling  ears  from  road  trains  in  a  break 
up  yard  and  separating  them  into  classes,  thev 
are  assigned  to  tracks  in  the  classification  yard, 
subject  to  transmission  to  destination  as  fast  as 
a  yard  train  has  accumulated.  When  yard  trains 
are  delivered  to  connect mg  line  roads  with 
whom  the  reciprocal  arrangements  are  in  effect, 
the  same  engine  and  crew  move  a  train  to  the 
home  road  on  their  return,  eliminating  a  light 
engine  movement,  which  otherwise  would  be 
necessary. 

Thus  the  yard  power  and  forces  are  kept 
continuously  in  action  day  and  night,  as  a  mere 
closing  down  for  a  short  period  would  result  in 
yard  congestion  and  delay  to  freight. 

W.  J.  Prindle, 
General  Yard  Master,  Pennsylvania  Lines,  West 

Railwajr  Yards.  A  railway  yard  is  a  series 
of  tracks  and  groups  of  tracks  provided  at  in- 
ten'als  along  a  line  of  railway  and  at  its  ter- 
minal points  for  the  purpose  of  switching  and 
storing  cars,  and  the  distribution  of  cars  and 
freight.  The  intervals  between  the  yards  are 
usually  from  too  to  200  miles.  The  yard  in- 
cludes facilities  for  changii^  and  taking  care 
of  locomotives,  and  at  important  points  tliere 
are  also  facilities  for  handling  passenger  cars 
and  trains,  but  the  principal  feature  is  the 
freight  service.  The  main  features  of  a  rail- 
way freight  yard  are  to  receive  trains  passing 
over  the  road,  to  separate  and  classify  the  cars 
for  their  proper  destinations,  and  to  put  the  cars 
together  into  trains  for  forwarding.  The  quicker 
these  operations  are  performed  and  the  less  time 
the  cars  are  detained  by  them,  the  higher  will  be 
the  efficiency  of  operation  of  the  yard. 

Passenger  trains  and  through  freight  trains 
require  little  attention  beyond  the  changing  of 
engines  at  division  points  and  the  inspection  of 
brakes,  wheels,  etc,  to  see  that  the  trains  are  in 
safe  and  pri^xr  condition.  But  general  freight 
trains  are  composed  of  cars  of  various  com- 
modities and  for  various  destinations ;  they  have 
therefore  to  undergo  a  series  of  switching  move- 
ments at  intervals  to  separate  and  classify  the 
cars.  Cars  brought  in  by  local  trains  from  sta- 
tions along  the  division  tributarv  to  the  yard 
must  be  classified  and  distributed  for  outgoing 
through  and  local  trains  over  the  next  division. 
At  junctions  with  branches  or  with  other  lines 
of  railway  the  incoming  cars  must  be  classified 
■nd  distributed  into  similar  trains  for  the  dif- 
ferent routes.  At  certain  yards,  also,  it  may 
be  necessary  to  break  up  the  incoming  trains 
and  rearrange  the  cars  in  lighter  trains  to  be 
taken  over  the  heavy  grades  of  a  mountain  di- 
vision. Some  yards  provide  simply  (or  the  re- 
distribution of  cars  in  trains,  for  forwarding 
over  the  next  division,  or  for  interchange  with 
connecting  railways.  Others,  as  at  large  ter- 
minals and  cities,  may  include  the  distribution  of 
cars  to  (and  their  collection  from)  freight  houses, 
warehouses,  team  tracks,  factories  and  indus- 
trial establishments,  coal  and  stock  yards,  coal 
and  ore  docks  or  piers,  grain  elevators,  steam- 
ship piers,  local  or  district  yards,  etc.  In  addi- 
tion to  handling  the  loaded  cars,  it  is  necessary 
to  collect  cars  which  have  been  unloaded  and 
to  distribute  empty  can  to  points  where  loads 
await  them. 
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Design  of  Yardi.—  Tht  design  of  railway 
jards  is  a  difficult  problem,  and  especially  so  in 
the  case  of  the  redesign  or  enlarKCment  of  an 
«xistingr  yard.  Many  large  yards  have  simply 
jrown  by  gradual  and  piecemeal  enlargements 
made  without  regard  to  the  design  of  the  yard 
as  a  whole,  and  are  consequently  not  adapted 
for  systematic  and  efficient  or  economical  opera- 
tion. Within  the  past  few  years,  however,  much 
attention  has  been  paid  to  this  matter,  in  con- 
nection with  the  general  tendency  to  increase  the 
efficiency  and  economy  of  railway  operation.  A 
new  yard  should  be  designed  with  regard  to  the 
probable  growth  of  traffic,  but  also  with  regard 
to  compactness.  If  a  yard  is  too  large,  with 
(racks  of  unnecessary  length,  there  will  be  de- 


■body  tracks'  opening  from  a  diagonal  track  or 
'ladder  track,*  The  number  and  length  of  body 
tracks  will  depend  upon  the  character  and 
amount  of  tramc.  Besides  these,  there  will  be 
special  tracks  and  facilities  for  such  work  ai 
supplying  ice  to  refrigerator  cars,  watering  and 
cleaning  stock  cars,  unloadiuR  cars,  etc.  The 
separate  groups  must  be  so  arranged  in  seriei 
that  the  cars  will  move  continually  forward  in 
their  several  switching  movements,  all  reverse 
movements  being  detrimental  to  the  highest 
efficiency  and  economy  of  operation.  There  will 
be  two  separate  general  yards,  for  traffic  in 
opposite  directions,  and  special  provision  must  be 
made  for  special  classes  of  traffic  (coal,  cattle, 
perishable    freight,    etc.)    so    that    fast- freight 
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lay  and  complication  in  working  the  can 
through  the  successive  groups  of  tracks,  while 
the  OKfrregate  length  of  the  yard  will  be  ex- 
cessive, causing  considerable  trouble  and  delay 
in  the  work.  If  the  yard  is  too  small,  how- 
ever, the  tracks  will  be  too  crowded  for  rapid 
■nd  efficient  work,  involving  frequent  rehand- 
ling  of  the  cars,  while  incoming  trains  may  in' 
terfere  with  the  regular  traffic  by  bei;iR  held  on 
tiie  main  tracks  or  station  tracks  until  there  is 
accommodation  for  them  in  the  yard.  In  very 
many  cases  the  design  of  a  yard  may  be  limited 
by  the  extent  in  shape  of  the  land  available,  and 
one  feature  of  the  problem  is  to  obtain  a.  max- 
imum efficiency  on  a  minimum  area.  This  is  of 
increasing  importance  in  and  near  large  cities, 
and  in  some  cases  it  may  be  found  advisable  to 
abandon  large  city  yards  (occupying  land  of  high 
value)  and  to  build  new  outlying  yards  with 
connecting  lines  to  city  freight  stations  or  small 
local  yards.  The  capacity  of  these  city  stations 
and  yards  may  be  increased  by  usinR  freight- 
houses  of  three  or  four  stories,  the  cars  being 
handled  by  elevators.  This  has  been  done  in  a 
omnber  of  cases  tn  Europe, 

The  various  tracks  and  groups  of  tracks 
form  together  the  yard  or  "general  yard,*  but 
each  group  of  tracks  for  a  specific  purpose  is 
also  called  a  "yard."  Thus  a  general  yard  may 
comprise  receiving,  separating,  classification, 
storage,  repair,  advance,  and  departure  yards. 
Each  oi  these  consbts  of  a  series  of  parallel 


trains  can  be  made  up  rapidly  and  both  these 
and  through  trains  attended  to  without  inter- 
ference with  the  work  of  switching  or  moving 
the  ordinary  cars.  The  illustrations  show  ex- 
amples of  railway  yards. 

Mode  of  Operation. —  When  a  freight  train 
arrives  i;t  a  yard,  it  first  enters  the  receiving 
yard  or  track,  where  the  engine  and  caboose  are 
detached,  the  work  of  sorting  and  distributing 
the  cars  being  taken  in  hand  by  a  switching 
engine  and  crew.  The  cars  are  inspected,  and. 
marked  as  to  their  disposal,  which  may  include 
some  or  all  of  the  following:  (i)  sent  on  in 
through  trains  over  the  next  division  or  over 
some  connecting  road;  (2)  distribution  to  sta- 
tions along  the  next   division  by  way  or  local 

, freight  trains;   (3)   unloaded  at  the  yard;   (4) 

ity  yards  (occupying  land  of  high     distribution  to  local  freighthouses,  grain  elcva- 
'    '"  ■'  '  '        '"'      tors,   factories,  coal  yards,  etc.;    (s)'  held  for 

orders  or  repairs.  The  cars  are  then  sent  to  the 
separating  yard,  where  those  containitig  the 
same  commodity  (grain,  lumber,  coal,  etc.)  or 
those  destined  for  the  same  point  are  grouped 
together  on  the  same  tracks.  The  cars  are  next 
passed  to  the  clatsilic&tion  yard.  If  the  classifi- 
cation is  by  cotnmodities,  each  commodity  is 
sorted  into  groups ;  thus  a  string  of  grain  cars 
from  one  track  in  the  separating  yard  will  have 
the  cars  of  wheat,  com,  oats,  etc.,  grouped  to- 
gether on  separate  tracks  in  the  classification 
yard.  If  the  classification  is  by  districts,  cars 
for  the  same  district  are  put  together 
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order  required  for  delivery  at  destination. 
Frora  this  yard  the  strings  of  cars  are  drawn  to 
the  departure  yard  to  form  trains  ready  to  pro- 
ceed over  the  road,  and  the  tracks  in  this  yard 
arc  frequently  provided  with  air  pipes  and  hose 
connections  lor  testin){  the  train  brakes.  An 
advance  yard  K  sometimes  provided  to  relieve 
the  classilication  yard  when  the  tracks  of  the 
latter  become  filled.  The  classification  yard  is 
the  principal  feature,  and  the  separating  yard  is 
often  omitted.  Willi  a  large  number  of  tracks 
in  the  classification  yard,  tlie  departure  yard  is 
also  sometimes  dispensed  with,  except  at  large 


than  15  or  20  cars,  (or  conwenieice  of  swutch- 
in^;  Ihey  are  arranged  in  pairi  with  paved 
driveways  hetween  the  pairs.  A^  a  rule  the 
tracks  are  parallel  with  the  direction  of  the 
yard,  but  in  many  cases  space  can  be  economized 
by  placing  them  at  an  angl^  the  tracks  opening 
from  a  ladder  track.  In  this  way,  a  number  of 
short-stub  tracks  may  be  laid  out,  facilitating 
the  movement  of  both  cars  and  teams.  This 
arrangement  is  also  sometimes  adooted  with 
freighthouscs,  the  housrs  taking  the  place  of 
the  driveways.  (3)  The  storage  tracks, on  which 
cars  are  held  awaiting  orders,  should  be  con- 
nected  with    ladders    at   each   end;    otberwiM 


Length  of  Tracks. —  It  is  Tery  g«ner3lly  as- 
sumed that  the  length  of  the  receiving  tracks 
should  be  that  of  the  majcimum  train  hauled 
over  the  division  served  by  the  yard,  but  the 
length  varies  materially  for  loaded,  partly  loaded, 
and  empty  trains.  If  the  maximum  trains  are 
relative^  few,  it  may  be  better  to  make  the 
tracks  long  enough  for  the  average  trains,  leav- 
ing long  trains  to  be  split  tip  on  two  tracks. 
The  disadvantages  of  very  long  tracks  have  been 
mentioned,  but  in  the  receiving  yard  these  may 
be  reduced  by  pi\tting  crowover  connections  be- 
tween the  tracks  at  the  middle  of  this  yard. 

Yard  Arrangetnents. —  (i)  The  classifkation 
yard  may  have  the  two  ladder  tracks  parallel, 
so  that  all  the  body  tracks  between  them  are 
of  the  same  length;  but  there  is  preference 
for  an  arrangement  of  two  ladders  at  each  end, 
forming  a  V,  and  making  the  middle  tracks  con- 
siderably longer  than  the  others.  (2I  The  team 
yard,  in  which  are  placed  the  carl  to  be  loaded 
or  unloaded  by  wagons,  ii  best  located  cf>n~ 
venient  to  tjie  freighthonses.  It  should 
be  well  paved,  to  facilitate  the  movements  of 
wagons,  and  should  be  eiiuipped  with  craiKs 
for  handling  heavy  freight,  at  well  as  scales 
for  weighing  both  wagons  and  cars.  The 
tracks   are   generally    short,   holdin;;   not   more 
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there  is  a  tendency  to  let  cars  stay  nc«^ted 
at  the  end  of  the  tr»dc,  whence  it  is  difficult  to 
remove  them,  as  all  the  cars  on  the  track  must 
be  switched  out.  (4)  The  tracks  in  the  r^wit 
yard  should  be  short  (for  convenkncfc  of  r»n»r- 
ing  cars  when  ready),  holding  la  to  15  can- 
They  are  generally  arranged  in  pairs,  spaced 
aboot  16  feet  and  40  feet  alternately,  between  cen- 
tres, so  as  to  enable  men  to  work  upon  the  cars. 
A  narrow  gauge  track  for  conveying  material  may 
be  laid  in  the  40-foot  spaces.  It  is  a  good  plan 
to  provide  separate  tracks  where  cars  can  have 
slight  repairs  attended  to  without  the  delay 
of  sending  them  to  the  repair  yard,  or  can  be 
held  until  they  can  be  conveniently  removed 
to  that  yard.  Light  reoairs  may  be  made  on 
the  open  tracks,  but  heavy  work  is  usually  best 
done  imdei"  cover,  with  facilities  provided  for 
heavy  lifting. 

Track  and  Eqtiipm*nt.-~A  railway  yard  ahodld 
be  well  drained  and  ballasted,  laid  with  heavy 
rails  and  kept  in  good  condition,  as  a  good  track 
greatly  facilitates  the  movement  of  cars.  The 
maintenance  of  track  under  such  constant  traffic 
is  difficult  work,  and  it  is  good  policy  to  bndd 
substantially  in  the  first  place.  Scala  mast  be 
provided  for  we^[hing  cars,  whi^  is  done  while 
the  can  are  in  motion,  and  there  shoitld  be 
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cranes  and  mechanical  appliancts  for  the  hand- 
linif  of  heavy  freight  The  efficient  lighting  ot 
yards  is  a  difhailt  problem,  and  as  a  rule  no 
system  of  lighting  is  used.  Electricity  is  the 
only  practical  method,  but  great  care  must  be- 
taken to  avoid  lonff  shadows,  so  that  tall  poles 
must  be  used.  The  alternations  of  patches  of 
light  with  dark  fixed  and  movintt  shadows  may 
be  more  confusing  than  a  uniform  darkness 
to  which  the  eyes  become  more  or  less  ac- 
customed. Telegraph  and  telephone  communi- 
cation between  the  main  yard  office,  the  out- 
lying offices,  and  the  train  dispatcher's  office 
greatly  facilitate  the  speed  and  smootliness  of 

The  main  tracks  may  pass  through  or  around 
the  yard  (on  one  or  both  sides),  and  should  be 
connected  with  the  yard  only  at  its  ends,  the 
connections  being  fitted  with  Interlocking  switch 
and  signal  plants.  Wtthin  the  yard  the  switches 
are  usually  operated  by  hand,  but  in  some  cases 
the  switches  of  a  ladder  track  are  operated  by 
levers  from  a  tower.  Mechanical  operation  is 
not  practicable  on  a  large  scale,  owing  to  the 
length  and  complication  of  the  connections,  and 
the  consequent  difficulty  of  working.  At. large 
classification  yards,  howe\'eT,  compressed  air  and 
electricity  are  occasionally  used  for  operating 
the  switches,  which  are  controlled  by  push  but- 
tons  or  small  levers  grouped  in   an  elevated 

Switching  Cars. —  The  switching  or  moving 
of  cars  from  point  to  point  of  the  yard  is  ef- 
fected by  locomotives,  but  in  sorting  or  dassi-. 
fying  them  three  methods  may  be  used :  { l)  By 
drilling;  the  engine  being  coupled  to  the  rear 
of  the  train  and  running  it  to  and  fro  on  a 
•drill  track"  leading  to  the  ladder.  Each  car, 
or  cut  (groiip)  of  cars,  ie  uncoupled  in  turn 
and  runs  from  the  train  onto  the  ladder  and  into 
its  proper  track.  (2)  By  poling;  the  engine 
ntns  on  a  track  parallel  with  that  on  which  the 
trjin  r.f  ears  stands,  and  pushes  each  car  (or 
cut  ol  cars)  onto  the  ladder  track  by  means  of 
a  swinging  po'e  attached  to  the  engine  or  to 
a  poling  car  coupled  to  the  engine.  This  avoids 
moving  tt'e  entiri;  train  for  each  svi'itching 
tirav«tncnt.  as  i.<!  done  in  drilTimp  <3)  By 
graTtty:  tti<  cars  being  allowed  te  ran  down 
an  indine  or  grade.  In  aach  case  te  mo- 
mentum of  the  car  carries  it  along  the  ladder 
and  into  the  proper  classification  track,  the 
switches  beiDg  opened  l^  the  switchmen.  A 
slight  grade  is  lometimea  u.ied  along  the  ladder 
to  assist  the  movunents  of  cars.  As  a  rule, 
a  brakeman  rides  tlie  car  to  check  its  speed  and 
stop  it  at  the  proper  poiat,  preventing  damage 
to  cars  and  contents  by  running  the  cars  to- 
gether at  high  speed.  At  some  large  yajds,  an 
engine  nms  to  and  fro  on  a  special  track  to 
bring  the.ie  men  back,  thus  saving  tinie. 

Cretvity  Saiiiching. —  Where  the  ground  at 
the  site  of  a  yard  is  on  a  sbpe,  the  cars  may  be 
started  by  a  locomotive  at  the  upper  end  and 
allowed  to  ran  by  gravity  direct  to  the  classifi- 
ration  Hacks  and  thence  to  the  departure  Cr.icks 
•■ithout  further  assistance.  This  plan  ha.i  been 
adopted  abroad  in  some  notable  cases,  but  there 
are  very  few  examples  in  this  country.  This 
system  of  complete  classification  of  cars  into 
hrith  district  and  station  order  entirely  by 
gravity   raovements   was   first  adopted,   in   1873, 


by  Mr.  Footner,  for  the  extensive  Edge  Hill 
yards  of  the  London  &  Northwestern  Railway, 
near  Liverpool  (England).  Themainpart  of  the 
yard  is  on  sloping  ground,  and  the  ears  deliv- 
ered at  the  upper  end  pass  through  the  separat- 
ing and  classification  yards  (or  "gridirons") 
by  gravity,  being  delivered  in  proper  train  order 
on  the  departure  tracks.  From  the  receiving 
yard,  the  cars  pass  to  the  separating  yards, 
where  each  track  receives  the  cars  for  a  par- 
ticular train.  Beyond  these  are  two  classification 
yards  through  which  the  cars  of  each  train 
are  passed  so  as  to  put  them  together  on  the  de- 
parture track  at  the  foot  of  the  slope  in  proper 
order  for  Uie  train. 

Where  the  natural  grades  are  not  suitable  for 
this  system,  an  embankment  may  be  built  to 
form  an  artificial  summit  (or  "hump"  or  "camcl- 
bad(''\  having  the  necessary  grades  to  move  the 
cars  by  gravity.  This  is  said  to  have  been  intro- 
duced first  in  Germany,  in  1876,  and  is  now  very 
extensively  employed  in  this  country.  With 
proper  operation  this  "hump"  system  will  do  the 
work  of  handling  cars  through  large  yards 
quicker  and  at  less  cost  tlian  either  drilling  or 
poling,  besides  resulting  in  less  damage  to  cars 
and  their  contents.  The  'hump"  system  is  gen- 
erally employed  simply  for  the  classification  of 
cars,  the  emoankment  and  summit  being  located 
on  the  line  of  the  tracks  leading  from  the  re- 
ceivmg  yard  to  the  classification  yard.  There  is 
an  easy  ascending  grade  on  the  side  approached 
from  the  receiving  yard  in  order  to  close  the 
cars  together  and  so  facilitate  imcoupli:^.  Be- 
yond, the  summit  there  is  a  short  sleep  descend- 
ing grade  followed  by  easier  grades  continuing 
along  the  Udder  track  to  the  classification  tracks. 
A  train  of  cars  is  slowlv  pushed  up  to  the  sum- 
mit, each  car  or  cut  of  cars  being  uncoupled  and 
acquiring  an  impetus  on  the  short  steep  down 
grade  which  is  sufficient  to  run  it  into  the 
proper  classification  track.  The  grades  vary 
with  trafRc  and  climatic  conditions,  and  range 
from  2>^  to  4  per  cenL  for  a  distance  of  about 
aoo  or  300  feet,  beyond  which  a  grade  of  about 
I  per  cent,  extends  along  the  ladder  track.  Con- 
necting tracks  provide  for  the  mxivcment  of 
trains  which  do  not  require  to  be  classified, 
leaded  cars  run  more  easily  than  empty  cars, 
and  all  cars  run  more  easily  in  summer  than  in 
winter.  Track  scales  are  frequently  located  on 
the  gravity  track,  to  weigh  cars  as  they  pass. 
The  cars  on  any  one  track  ia  the  classi- 
fication yard  are,  as  a  general  thing,  not  ar- 
ranged in  proper  order  for  handling  in  trains, 
so  that  a  considerable  amount  of  shifting 
approval,  bat  the  second  gravity  movement 
might  be  adapted  with  success  for  large  yards 
on  sloping  ground  where  the  cars  would  move 
continually  b.  gravity  (under  control  of  brakes) 
instead  of  having  to  be  pushed  up  an  incline  for 
each  summit  or  gravity  track.  This  would  in 
fact  be  the  continuous  gravity  system  above 
described. 

Buildingt. —  The  buildings  required  for 
freight  traffic  include  those  for  unloading  in- 
bound freight  from  the  cars  and  for  loading 
outbound  freight  into  cars.  These  are  served  by 
driveways  for  teams.  The  inbound  freight- 
house  must  be  wide  enough  to  give  a  proper 
amount  of  space  for  holding  freight  (,<^  fe«t 
is  considered  a  good  width),  and  usually  r»- 
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quires  not  more  Chan  two  tracks.  Tbe  outbound 
freiKhthoiise  should  be  narrower  in  order  to  de- 
crease the  amount  of  trucking  (25  feet  is  con- 
sidered a  good  width).  There  is  also  some- 
times a  transfer -house  for  takinc  small  lots  of 
freight  shipped  in  separate  cars  for  the  same 
point,  and  transferring  them  to  one  ear,  thus 
gettinij  one  full  load  and  releasing  the  empty 
cars  for  service.  Where  the  buildings  have 
doorways  at  intervals,  cars  must  be  "spotted* 
or  carefully  set  to  bring  their  doors  opposite 
those  of  the  freiRhthotise.  This  may  be  avoided 
by  putting  a  platform  outside  the  house,  or  by 
making  the  track  side  of  the  house  a  series  of 
continuous  openings,  separated  only  by  piers  or 
columns  and  fitted  with  rolling  or  folding- doors. 
As  many  as  four  rows  of  cars  can  be  loaded  by 
running  trucks  through  the  cars,  loose  bridges 
being  thrown  across  between  their  doors.  A 
very  common  arrangement  is  to  have  the  in- 
bound and  outbound  house  parallel,  with  from 
three  to  six  tracks  between  them,  and  a  trucking 
platform  between  the  tracks.  A I  outbound 
houses   where  a  great   number  of  cars  are   re- 

Juired,  the  trucking  of  the  loads  from  the 
reighthouse  to  the  cars  may  be  facilitated  by 
arranging  a  number  of  stub  tracks  with  the 
freighthouse  at  their  ends ;  the  tracks  are  in 
pairs  with  covered  platforms  between  the  pairs 
of  tracks. 

Special  Facilities.^  At  large  lake  or  ocean 
ports,  special  facilities  are  required  for  trans- 
ferring freight  from  cars  to  lighters,  barges,  and 
ships.  Sometimes,  also,  there  are  yards  not 
accessible  bv  tracks,  but  to  and  from  which 
cars  are  carried  on  large  floats.  For  such  work 
open  and  covered  piers,  ferry  transfer  slips,  etc., 
are  required.  Coa!  piers  and  ore  piers  may  also 
be  required,  and  these  usually  have  the  tracks 
high  above  the  water,  being  reached  by  inclines. 
The  cars  deliver  the  coa!.  etc.,  into  bins  or 
pockets,  from  which  it  is  discharged  by  spouts 
or  chutes  as  required.  In  some  cases,  these 
piers  have  machines  for  unloading  coal  from 
cars  or  ore  from  vessels  into  cars.  Loaded 
cars  for  a  coal  pier  are  distributed  in  a  yard 
with  a  number  of  short  tracks,  so  that  cars  with 
the  same  grades  of  coal  may  be  put  together. 
The  empty  cars  may  be  placed  on  a  smaller 
number  of  long  tracks,  as  no  sorting  is  re- 
quired. At  grain  elevators,  provision  must  be 
made  for  the  steady  supply  of  cars  without  in- 
terfering with  yard  work.  For  this  purpose  a 
special  yard  or  set  of  tracks  for  grain  cars  to  be 
loaded  or  emptied  is  often  provided. 

Passenger  Vardi. —  Passenger  cars  and  trains 
must  be  provided  for  independently  of  the 
freight  traffic,  but  these  require  little  switch- 
ing except  at  terminal  points  where  trains 
are  made  up  or  broken  up.  At  these  points, 
the  passenger  car  yard  requires  tracks  for  stor- 
init  and  handlinc  the  cars,  and  for  cleaning 
them,  as  well  as  for  light  repairs.  The  cars 
may  be  turned  on  a  turntable  (independent  of 
the  locomotive  turntable)  or  on  a  Y-track,  the 
latter  being  specialty  convenient  where  entire 
trains  have  to  be  turned,  as  it  saves  a  consider- 
able amount  of  time.  The  storage  tracks  should 
be  connected  with  ladder  tracks  at  each  end, 
but  car  cleaning  tracks  are  often  stub  or  dead- 
end tracks,  with  a  supply-house  across  the  end. 
These  tracks  should  be'  long  enough  to  fak« 
a  complete  train.    Tracks  are  allotted  for  or- 


dinary cars  and  for  dining,  slewing,  parlor,  and 

other  special  classes  of  cars.  The  car-cleaning 
yard  is  paved,  and  is  generally  supplied  with 
water,  steam,  gas,  and  air  p«)es  and  electric 
cables  for  washing,  heating,  and  lighting,  testing 
the  brakes  and  cleaning  the  upholstery  by  the 
pneumatic  process.  These  pipes  are  laid  between 
the  pairs  of  tracks. 

Locomotive  Facilities. —  Railways  are  divided 
into  divisions  of  100  to  200  miles  in  length  for 
operating  purposes,  and  as  each  division  has  its 
own  locomotive  equipment  for  both  passenger 
and  freight  trains  it  must  have  facilities  for 
cleaning,  storing,  and  handlintr  the  locomotives 
al  the  end  of  their  trips.  These  facilities  are 
usually  provided  in  connection  with  a  freight 
yard.  When  an  engine  has  delivered  its 
train  into  the  receiving  track  of  the  yard, 
it  is  detached  and  run  upon  a  special  track, 
where  it  is  inspected.  It  then  passes  to  the 
ashpit,  where  the  ashpan  and  grates  are 
cleaned;  thence  to  points  where  it  takes  coal, 
water,  and  sand.  It  then  usually  goes  to 
the  engine-house,  where  it  is  turned  on  a 
turntable  before  entering  the  house.  Here  it  is 
cleaned,  has  light  repairs  made,  and  is  held  until 
needed  for  a  return  trip.  At  yards  where  many 
engines  remain  for  only  a  short  time  before 
starting  on  the  return  trip  to  their  main  head- 
Quarters,  they  are  sometimes  placed  on  storage 
tracks  in  the  open  air,  being  sent  to  the  round- 
house only  when  repairs  ace  required.  These 
storage  tracks  may  be  a  series  of  parallel  tracks 
or  radial  tracks  served  by  a  turntable.  As  a 
rule  the  engine-house  is  in  the  middle  of  Ihe 
yard,  and  is  of  circular  or  segmental  form,  with 
tracks  radiating  from  a  turntable.  Rectangular 
houses  are,  however,  employed  in  a  number  of 
cases.  The  caboose  of  a  freight  train  is  changed 
at  the  same  point  as  the  locomotive,  and  the  yard 
must  have  a  special  arrangement  of  tracks  to 
receive  and  store  the  cabooses ;  a  good  arrange- 
ment is  lo  put  these  tracks  on  a  slight  grade 
so  that  the  caboose  can  be  run  by  gravity  to  tht 
rear  of  an  outgoing  return  train. 

E.  E.  R.  Tbatuan, 
Author  of  ""Railway  Trade  and  Track  Work.'' 

Railways,  American,  See  AMERTt:AN  Rail- 
roads ;  Railway  Svstbus  in  the  Uniteci  Statis. 

RaIlwajw~Early  History.  Railroads  had 
their  practical  origin  in  England  as  long  ago  as 
A.I>.  1600,  although  at  that  time  they  were  prac- 
tically a  rebirth  of  an  undeveloped  idea  ad- 
vanced by  the  early  Romans.  As  strange  as  it 
may  seem,  our  modern  steel-ways  and  luxurious 
methods  of  land  traveling  had  their  origin  in 
the  industrial  railways  that  were  first  roughly 
constructed  to  simplify  the  transit  of  coal  from 
the  mines  in  Durham  and  Northumberland. 
I^ngland,  to  shipping  points  on  the  Tyne  and 
Wear.  At  first,  owing  to  the  very  heavy  roads, 
planks  were  laid  along  the  bottoms  of  the  ruts 
in  the  roads.  The  rough  carts,  fitted  with 
clumsy  wooden  wheels  or  rollers  and  laden  with 
coal  and  ore  naturally  made  far  better  progress 
than  formerly,  and  it  was  but  a  little  while  later, 
in  1676.  that  the  planks  were  placed  on  the  level 
of  the  roads  with  sleepers  and  cross  ties  laid 
underneath  at  fairly  regular  intervals.  As  an 
old  English  writer  puts  it,  planks  of  timber 
were  laid  "from  the  colliery  to  the  river,  exactly 
straight  and  parallel,  and  btdky  carts  were  made 
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with  four  rollers  fitting  the  rails,  whereby  the  chartered  in  1837,  with  13  miles  open  for  traffic 
carriage  was  so  easy  that  one  horse  would  draw  in  183D.  Five  years  later,  (he  length  of  this  road 
down  four  or  five  chaldron  of  coals.*  This  was  135  miles.  The  Charleston  and  Hamburg 
method  of  construction  was  again  improved  by  railroad  in  South  Carolina  was  chartered  in 
filling  in  the  spaces  between  the  "ways'  and  i82g  with  a  completion  of  137  miles  in  1834. 
sleepers  with  dirt  so  as  not  to  interfere  with  the  The  line  from  Albany  to  Schenectady,  17  miles 
progress  of  the  horses  and  mules.  At  this  stage  in  length,  was  opened  in  1831  and  five  years  later 
of  the  development  of  transportation  the  rail-  Albany  and  Utica  were  connected  by  rail.  In 
road  was  known  as  the  "wayleave,"  and  it  was  1842  Buffalo  was  reached.  The  Columbia  Rail- 
found  that  3  horse  could  easily  pull  a  load  of  road,  the  first  division  of  the  present  Pennsyl- 
42  cwl.,  as  against  17  cwt.  over  the  old  rough  vania  Railroad  System,  connected  Philadelphia 
roads.  These  improved  thoroughfares  were  and  Columbia  in  1834.  This  road  was  built  by 
made  across  fields,  the  proprietors  of  which  re-  the  State  and  was  a  link  in  the  through  route, 
ceived  a  certain  rent  for  the  right  of  way.  They  consisting  of  canals  and  railroads,  connecting 
underwent  little  or  no  mechanical  improvement  Philadelphia  with  the  Ohio  River  at  Pittsburg, 
until  about  1700,  when  the  wooden  beams  were  The  Camden  and  Amboy,  connecting  Phil- 
clothed  with  long  slips  of  iron  to  prevent  ex-  adelphia  with  New  York,  was  chartered  in  1830 
cessive  wear,  A  more  complete  improvement,  and  completed  in  1837.  The  road  from  Phil- 
about  [740,  was  the  substitution  of  cast  iron  adelphia  to  Baltimore  was  chartered  in  1831 
rails  fixed  in  parallel  lines  on  cross  wooden  and  completed  in  1837.  The  Reading  Railroad, 
sleepers.  This  construction  became  general  in  built  mamly  for  coal  transportation,  was  char- 
mining  districts  by  1775;  yet  railways  did  not  tered  in  1833  and  opened  for  traffic  in  1838.  " 
attract  attention  as  being  suitable  for  general  American  locomotives  were  first  built  in  1830 
traffic,  owing  principally  to  the  general  interest  and  were  adapted  to  the  light  rails,  steep  grades, 
then  displayed  in  canals.  and  sharp  curves  of  the  American  tracks.     As 

With  the  use  of  cast  iron  rails  the  method  traffic  conditions  changed,  the  engines,  cars,  and 

of  traction  was  improved.     Instead  of  a  single  equipments  were  made  to  conform  to  constantly 

large  wagon,  several  smaller  wagons  were  linked  changing    designs.      American    railway    mileage 

together   (the  germ   of  the   modern  train)   and  presents   an    interesting   aspect     In    1830   there 

flanges  were  put  on  the  wheels  instead  of  the  were  23  miles  in  use;  in   1840  there  were  3818 

rails,  with  a  marked  increase  in  traction.     Until  miles;   in   1850  there   were  go3i   miles;   in   i860 

the  invention  of  a  self-acting  steam  carriage  by  there   were  30,635   miles.;    in   1870  there   were 

Richard  Trevethick  in  1802,  the  draft  contmued  S=-9'4  miles;   in   1880  there   were  g3,3g6  miles; 

to  be  by  horses.     From  1803  to  1811,  numerous  in  1890  there  were  163,597  miles;  and  from  (hat 

patents  were  taken  out  leading  up  to  a  realiza-  date  to  the  present  time  there  have  been  added 

tion  of  the  fact  that  locomotives  running  with  about  60,000  miles.    The  7<vxio  miles  of  railroad 

smooth   wheels  on  smooth  rails  could,  by  fric-  buill   in   the   United   States   in  a   single   decade 

tion.  draw  heavy  loads  up  moderate  inclines.    In  {1880   to    i8go)    was   a   marvelous   achievement 

1814.  locomotive  power  was  employed  by  George  unparalleled    in    the    economic    history   of    any 

Stephenson   on  the   Killingworth   Railway  with  other  country  in  the  world, 
success  and  was  soon  afterward  applied  on  the  The  railway  syttema  of  the  United  States 

Stockton  and  Darlington  Railway,  for  which  Che  now  comprise  about  244/>ao  miles  of  line,  being 

first    Act    of    Parhament    was    passed    in    i8zi.  about  two-fifths  of  the  railway  mileage  of  the 

This    was    the   first    railway   to   transport   pas-  world.     Estimating  the  cost  of  railroad  property 

sengers,    and   even    with    its    large    measure   of  the  world  over  at  $35,000,000,000  it  is  found  that 

success,  the  locomotive  Was  still  a  very  imperfect  the   American   Railroads   constitute   about  $12,- 

machine,  with  a  rate  of  progress  but  little  faster  000,000,000  of  this  value.     See  Aueucan  IIau.- 

than  the  walk  of  a  horse.      Acceleration,  the  main  roads. 
desideratum,  was  attained  by  a  very  simple  con- 
trivance, sending  the  waste  steam  up  the  chimney  Railways,  Elevated.    Elevated  railways  pre- 

so  as  to  cause  a  draft  in  the  fire  and  a  resultant  sented  one  of  the  first  potent  factors  for  the 

rapid   generation   of   steam.     By   this   appliance,  solution  of  the  problem  of  adequate  transporta- 

with    the    multi -tubular    boiler,    the    locomotive  tion    for    passengers    between    points    in    great 

entered  on  a  new  epoch.     Notwithstanding  the  cities.     The   street   railway  was  an  earlier   faC' 

proved  feasibility  of  railroads  the  public  al  large  tor,   but   it   met   the   growing   inconvenience   of 

were  slow  to  give  heed,  and  in  a  large  measure  congested   streets   in  only   a   partial   degree,   af- 

remained     skeptical.      The     idea    of    extending  fording   but    temporary    relief.     In    New    York, 

railroads   for   general   traffic   was   perhaps   first  which    city   possesses   the    most   extensive    sys- 

conceived  and  urged  on  the  public  by  Thomas  tcm  of  elevated  railways  in  the  world,  without 

Gray  of  Nottingham,  in  1823  and  iSaj.    In  the  taking  account  of  the  large  system  in  Brooklyn. 

latter  year,  Joseph  Sanders  of  Liverpool  issued  now  a  part  of  the  greater  city,   two  means  of 

the  prospectus  of  a  railway  from  Liverpool  to  relieving  the  streets  of  some  of  the  burden  of 

Manchester,  which  line,  after  much  opposition,  passenger  traffic  began  to  be  considered  as  long 

was   sanctioned   by   legislature   and   opened    for  ago  as  i860.     Two  possible  solutions  presented 

traffic   in   1830.     The   success  o(  this  line,   pro-  themselves,  one   being  to  carry  it   underground 

vided  with  sotne  of  Stephenson's  improved  loco-  through  tunnels,  and  the  other  to  carry  it  over 

motives,  was  immediate  and  complete  and  was  elevated  structures.    The  former  met  with  more 

the   beginning   of   the   great   commercial   enter-  favor   at  the  outset,   bul   the  first  underground 

prise  which  has   since  assumed  such  great   im-  project     undertaken     was    speedily    abandoned, 

portance.  Considerable   ridicule   was  expended   upon   the 

The   pioneer   American   railroad   constructed  other   idea,   but  in   spite  of  it  an  elev.Hed  rail- 

lor  public   use  was  the  Baltimore  and  Ohio,  wav,  with  a  single  track,  was  built  from  Battery 
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place  through  Greenwich  street  and  Nintli  ave-  meantime;  the  constitutionality  of  their  char- 

tiue    to    30th    street    in    1866    and    1867,    and  ters  was  questioned;  and  there  were  injunctions 

opened  to  travel  on  2  July  1867.     It  was  oper-  and    counter-in j  unctions.     The    Court    of    Ajv- 

aied  by  mean?  of  a  cable  for  a  short  time,  when  peals  finally  was  asked  to  pass  upon  the  consti- 

steam   locomotives   were   substituted   as   motive  tutionality  of  the  charters,  and  it  sustained  them 

Kwer.  It  did  not  gain  popularity  as  an  aid  to  both  by  a  decision  which  was  unanimous.  All 
:al  travel,  and  its  lack  of  success  caused  it  to  injunctions  were  dissolved  and  work  was  pushed 
pass  into  the  hands  of  the  sheriff  in  foreclosure  forward,  not  only  on  the  pioneer  West  Sideline, 
proceedings,  alid  it  was  sold  for  the  benefit  of  but  also  upon  the  Sixth  avenue  line,  which  had 
creditors  in  1871.  passed  from  Dr.  Gilbert's  control  and  was  known 
The  West  Side  (Patented)  Elevated  Railroad  now  as  Ihe  Metropolitan  Elevated  Road.  This 
Company,  as  the  corporation  which  built  and  op-  line,  extending  from  Rector  street  to  59th  street, 
crated  this  pioneer  elevated  line  was  named,  was  was  opened  5  June  1878.  During  1879  the  New 
succeeded  by  the  New  York  Elevated  Rail-  York  Elevated  opened  its  West  Side  line  to  83d 
road  Company,  organized  3  Jan.  1872,  under  a  street  and  constructed  its  Third  avenue  Unc 
charier  granted  l^  the  State  legislature  the  which  was  opened  to  129th  street  the  same  year. 
year  before.  A  few  months  later,  on  17  June,  By  this  time  the  new  means  of  travel  within  the 
the  Gilbert  Elevated  Railroad  Company,  which  city  had  commended  itself  to  popular  favor  to 
obtained  a  charter  earlier  in  that  year,  was  such  a  degree  that  the  permanency  of  the  en- 
organized  to  build  a  line  projected  by  Dr.  Rufus  terprise  was  assured.  The  Manhattan  Elevated 
H.  Gilbert,  and  which  was  planned  to  be  a  Radway  Company,  organized  under  a  Rapid 
pneumatic  tube  railway,  suspended  from  lofty  Transit  Act,  p.issed  in  1875,  and  chartered  on 
arches.  For  gome  reason  tde  pneumatic  tube  29  December  of  that  year,  took  a  lease  of  Ihe 
idea  was  abandoned,  sustaining  at  first  a  modi-  roads  owned  by  both  the  New  York  Elevated 
fication  which,  by  cutting  off  the  upper  half  and  the  Metropolitan,  the  lease  dating  frxim 
of  the  tube,  made  if  a  mere  trough  wherein  the  i  Feb.  1879.  From  that  time  the  entire  elevated 
cars  were  to  run,  and  it  was  decided  to  build  system  of  New  York  city,  of  course  not  m- 
a  simple  elevated  railway.  Meanwhile  there  clading  the  Brooklyn  system,  has  been  known 
had  been  no(  only  lack  of  encouragement  for  as  the  Manhattan  Elevated  Railway.  In  t88o 
this  sort  of  enterprise,  the  West  Side  experiment  the  Ninth  avenue  line  was  opened  to  iJsth  street; 
not  having  succeeded  yet  in  overcoming  popular  a  spur  from  Chatham  Square  created  an  addi- 
prejudice,  but  there  was  antagonism  on  the  part  tiona!  terminus  for  the  Third  arenue  line  at 
of  property  owners  who  would  be  affected  by  City  Hall;  a  branch  of  the  same  line  at  34th 
tiie  construction  of  such  railways,  and  there  street  afforded  connection  with  the  Second  ave- 
was  friction  also  between  the  two  existing  ntie  line,  which  it  crosses  below  grade,  and  gave 
companies.  Litigation  assisted  to  complicate  access  lo  the  Long  Island  City  Ferry  from  noth 
and  delay  matters.  lines ;  and  a  branch  from  the  TTiird  avenue  lire 
This  was  the  condition  of  affairs  when,  in  at  42d  street  connected  with  the  Grand  Central 
187s.  the  State  legislature  passed  what  is  known  Railway  Station. 

as  the  Husted  Act,  which  provided  for  a  com-  Financial  difficulties,  which  had  repeatedW 
mission  to  decide  as  Co  Ihe  necessity  for  an  beset  the  compsnies  .which  had  undertaken  the 
derated  railway  system  in  New  York  city,  and  development  of  this  already  gigantic  project 
to  determine  proper  routes.  Under  this  act  a  were  of  such  magnitude  in  1881  that  the  Man- 
commission  was  appointed  by  the  mayor  of  the  hattan  went  info  the  hands  of  receivers  on 
city  on  I  July  1875,  and  after  a  number  of  14  July.  After  the  difficjiltics  had  been  straight- 
hearings  given  to  all  who  favored  or  opposed  ened  out  and  a  reorganization  of  the  company 
such  a  syMem  the  decision  arrived  at  was  a  had  been  effected,  each  year  was  marked  by  ex- 
favorable  one.  The  commissioners  announced  tension  and  improvement  of  the  service  until 
on  II  December  that  their  work  was  ended,  the  the  system  became  what  it  is  in  this  year,  1904. 
routes  which  they  selected  being  four  in  num-  an  elevated  railway  consisting  of  four  main 
ber  and  including  respectively  Ninth,  Sij^th,  lines  with  branches  its  total  trackage  being 
Third  and  Second  avenues.  The  work  of  build-  I17.14  mile.',  divided  as  follows:  Main  lines 
ing  the  lines  was  assigned  to  the  two  companies  and  branches,  two  tracks  (each  3768  miles). 
then  existing,  and  both  companies  entered  at  75.38  miles ;  third  track,  used  for  express  trains. 
once  upon  active  construction  and  into  equally  15.19  miles;  sidings,  26.59  miles.  The  southern 
active  litigation,  white  each  was  under  the  terminus  of  all  the  lines  is  at  South  Ferry.  The 
necessity  of  defending  the  constitutionality  of  Sixth  and  Ninth  avenue  lines  run  through  Bat- 
its  charter  against  the  attack  of  citizens,  mho  tery  Park  to  Greenwich  street,  diverging  at 
were  determinedly  opposed  to  both.  The  New  Morris  street,  whence  the  Sixth  avenue  line  ex- 
York  Elevated  had  extended  its  line  from  the  tends  through  Church  street  to  Murray  street. 
South  Ferry  to  6i3t  street  and  Ninth  avenue  in  through  which  it  reaches  West  Broadway;  it 
1876,  and  had  opened  it  for  travel  to  sgth  traverses  this  thoroughfare  to  3d  street,  passes 
street.  About  this  time  the  enterprise  enlisted  through  3d  street  to  Sixth  avenue,  which  it  fol- 
the  interest  of  Cyrus  W.  Field,  who  secured  a  lows  to  its  terminus  at  59th  street,  the  station 
controlling  interest  in  the  company  in  the  spring  being  at  s8ih.  A  branch  running  westward 
of  1877-  The  same  vigor  and  determination  through  53d  street  connects  it  with  the  Ninth 
that  marked  his  connection  with  the  first  At-  avenue  line.  From  Morris  street  the  Ninth  ave- 
lanlic  Telegraph  Cable  was  displayed  here,  and  nue  line  nins  through  Greenwich  street  to 
much  of  the  credit  for  the  eventual  success  Ninth  avenue  and  through  that  avenue  to  iioth 
which  attended  the  new  departure  in  urban  pas-  street,  where  a  double  curve  on  a  very  hi^ 
wnger  traffic  was  accorded  to  him.  structure  carries  it  into  Eighth  avenue,  whidi  it 
Rivalry  between  the  two  existing  companies  follows  to  the  terminus  at  ISSth  Street.  The 
had  created  much  business  for  the  courts  in  the  Second  and  Third  avenue  lines  are  one  from 
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South  Ferry  to  Chatham  square, '  After  \eav-  way,  completed  in  1893,  adopting  it  at  the  outset 
ing  the  ferry  they  make  a  sharp  turn  into  Front  In  the  same  year  the  Intermural  Railway,  a 
street ;  thence  through  Coenties  slip  and  Han-  feature  of  the  Columbian  Exposition  at  Chicago, 
over  square  they  enter  Pearl  street,  which  they  made  successful  use  of  electricity  in  the  opera- 
follmr  to  and  through  the  New  Bowery  to  tion  of  its  cars.  It  was  not  until  ttie  spring  of 
Chatham  square.  They  diverge  here,  the  Third  1899  that  the  Manhattan  Railway  decided  to 
avenue  line  continuing  through  the  Bowery  use  electricity,  and  the  change  from  steam  as 
and  Third  avenue  to  the  Harlem  River.  At  34th  motive  power  was  made  gradually,  the  first 
street  passengers  desiring  to  reach  the  Long  trains  operated  by  electricity  being  run  over  the 
Island  Ferry  transfer  to  a  "shuttle"  train;  and  Third  avenue  line  in  igoi,  It  bad  already 
at  42d  street  another  "  shuttle  "  train  conveys  come  into  use  on  the  elevated  railways  in  Brook- 
transfer  passengers  to  the  Grand  Central  sta-  lyn.  The  number  of  passengers  carried  over  the 
tion.  Trains  from  City  Hall  follow  the  same  system  at  the  present  time  aggregates  far  in 
line,  and  passengers  are  transferred  at  Chatham  excess  of  255,000,000  yearly,  and  the  daily  aver- 
square  to  the  Second  avenue  line  if  they  de-  age  exceeds  700,000.  The  system  is  mider  lease 
sire  it.  as  well  as  at  the  two  other  transfer  to  a  corporation  named  the  Interborough  Rail- 
stations  mentioned.  From  ijgth  street  at  the  way  Company,  chartered  May  6,  1902. 
Harlem  River  the  Third  aventie  line  continues  Brooklyn,  which  is  now  one  of  the  boroughs 
northward,  crossing  the  river  by  a  fine  bridge,  of  New  Yotlc  city,  has  an  extensive  elevated 
Open  also  to  foot  passengers.  North  of  the  river  railway  system  which,  like  thst  in  Manhattan 
the  Ime  rims  over  a  private  right  of  way  to  and  the  Bronx,  as  the  two  boroughs  comprised 
7i.'  ^"^""^  ^*  East  148th  street,  whence  it  within  the  former  limits  of  New  York  are  called. 
follows  the  avenue  lo  Pelhara  avenue  in  Ford-  has  growti  out  of  independent  enterprises  which 
ham,  opposite  the  entrance  to  St  Johns  Col-  finally  consolidated.  The  first  company  was 
lege.  Pelham  avenue  is  practically  the  end  of  chartered  36  May  1874,  under  the  somewhat 
the  line,  but  from  this  pomt  there  is  an  exlen-  peculiar  name  of  the  BrotAlyn  Elevated  Silent- 
sion  to  the  Botanical  Gardens  m  Bronx  Park.  Safety  Railway,  afterward  changed  lo  the  Brook- 
about  a  half  mile  farther  north.  The  Second  lyn  Elevated  Railway.  It  encountered  vicissl- 
avenue  Ime,  after  leaving  Chatham  square,  mdes.  chiefly  financial,  and  was  reorganiwd  29 
passes  through  Division,  Allen  and  East  23d  May  1884.  Other  companies  were  chartered 
streets  to  Ijecond  avenue,  ihrough  which  it  con-  prior  to  the  date  last  mentioned,  and  several 
tinues  to  the  terminus  at  129th  street  and  the  fster.  The  Brooklyn  Union  Elevated  Railroad 
Harlem  River,  where  passengers  going  further  was  chartered  30  Jan.  1899.  to  take  over  the 
north  transfer  to  the  Third  avenwe  line.  Trans-  properties  of  the  Brooklyn  Elevated,  the  Union 
fers  arc  made  at  34th  street  to  either  the  Long  Elevated,  and  the  Seaside  and  Brooklyn  Bridge 
Island  Ferry  or  the  Third  avenue  line  vta  the  Elevsted  railroads.  On  7  July,  in  the  same  year, 
branch  operated  on  that  street.  Down -town  the  Kings  County  Elevated  Railroad  was  char- 
passengers  on  cither  the  East  or  West  Side  are  tered  to  succeed  an  earlier  company  of  similar 
transferred  at  South  Ferry  to  cp-town  trams  „,„«.  This  company  was  reorganised  in  Jaly 
on  tfte  other  Side.  There  Is  also  a  system  of  ,85^  absorbing  the  Fulton  Elevated  Railwf^. 
transfers  to  the  surface  Knes  at  various  points.  Early  in  May  1900  this  company  acquired  the 
the  transfer  costing  the  passenger  three  cents  Soa  View  Railroad,  and  sobsequHitly  it  and  Its 
'"'t^'  .,  ,  .  ,.  ,  acquisitions  were  merged  in  the  Bro(Alyn 
Umil  1901  steam  locomotives  were  relied  Union  Railroad,  which  is,  at  tbc  present  ihne, 
upon  entirely  for  motive  power.  The  inatter  of  ,  „  ^f  the  entire  system  of  elevated  and  snr-- 
snbstttutmgelectncrty  began  to  be  agitated  m  fa«  lines  opcmted  by  the  Brooklyn  Rapid 
1885.  The  first  expenmerU  were  made  with  a  -j-^n^  Corporatiofl.  The  first  elevated  line  in 
motor  mvented  by  Leo  Daft  which  was  kept  Brooklyn  v«s  opened  in  May  i8Bs.  At  the 
in  service  intermittently  on  the  Ninth  avenue  „..„*  ,:„.  .l.  „-:„.,.  1;™  i^.,^J.^  u.  rt,- 
M^^  iu.t«u«  ,.!<.>.  ~..j  i^nti,  ^t,^^,,  i.^^  ~^  A..~  present  time  the  vanoua  lines  comprised  m  the 

ime,  between  i4tn  and  gotn  streets,  irom  27  Aug.    „_, ■ . ■  1  ,1  u^i. f  S^   ii w  — 

•ooL    .._.i  ._(-i..i._i._       .-        /  sj^tem  ttave  termini  at  rnlton  perry,  the  New 

^.^■rr^'^d'at'i^w.rrad:  co":  f^^  -t  ""zi^^^^^^^f^'i'^r^ 

tinSng,      except      on      Sundays     and      election  ^"^'     *"    ^'"'T^'l^'^llr^r^'^*''     ^'i^ 

day,    until    December    22.     The    object   of   this  *°?<^    ^a't    New    York,    Woodhaven     (where 

scries     of     runs     was     to     ascertain     measure-  *"""*     follow     the     New     York     and     Rock- 

ment   of  coal   consumed,    etc.    The   Daft   mo-  ^^^  P.««^    ^''"^^j '°    Rockaway),   and    at 

tor     derived     its     power     from     an     insulated  °5th     Street     Bay    Ridge.     All    trams    to    and 

third   rail.    It  did  not  commend  itself  to  the  f™""  *?  bridge  either  traverse  the  full  length  of 

management  of  the  road,  and  the  inventor  was  '^^  }''}^^'^  to  New  York,  or  transfer  there  to 

miable  to  make   such   improvement   in   it  as  to  »"«  bridge  trains,  which  were  operated  formerly 

secure  its  adoption.     During  the  latter  part  of  ^V  *he  bridge  authorities.    The  same  conditions 

1886    F.    J.    Springer   operated    an    electric   car  efst  W  regard  to  trains  arriving  at  or  leaving 

SMCcessfully  on   the  34th   street  branch :  and  in  "i*  Williamsburgh  bridge,  except  that  the  au- 

1893   an   electric   locomotive   designed  by  J.   B.  thorities  have   not  imdertaken   at   any  time  the 

Enty   which    was   operated    by   current   derived  operation    of   the    railways    on    that    structure. 

from  storage  battery,  or  from  a  third  rail.  As  The  total  length   of  all  the  elevated   lines  in 

might  be    found   necessary,   was   tried   on   the  Brooklyn  is  38.70  miles,  with  a  total  trackage 

same  branch  with  excellent  results,  but  neither  of   67.82   miles.     Electricity   was   introduced   as 

of    these    inventions    was    regarded    as    wholly  motive  power  in  July  1900. 

■atisfaclory.     While  New  York  led  In  adopting  Chfcago  opened   its  first  elevated  railway  in 

elevated    railways,    it    permitted    Liverpool,    an  October    1893,   the   pioneer   company  being  the 

English  city,  to  be  the  first  in  adopting  electricity  I^ke    Street    Elevated    Railway,   chartered    24 

u  motive  power,  the  Liverpool  Overhead  Rail-  Aug.  i8ga.    Other  companies  were  subsequently 
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organized,  and  there  has  been  here,  as  in  New  miles    long,  with    t8   stations.    It  is  operated 

York  and  Brooklyn,  a  series  of  reorganizations  electrically,    and    the    consumption,  of   electric 

and  consolidations  which  have  given  to  (he  city  power  is  relatively  small,  while  high  speed  is 

a    large    and   convenient   system.    It    is    oper-  quickly  attained.    On  this  railroad  the  cars  are 

ated  by  electricity.  so  suspended  that  even  in  case  of  a  mishap  to 

Boston  also  has  a  fine  system,  which  from  the  carriers  they  cannot  fall. 

its   opening  has    been   operated    by    electricity,  Howard  Hansel  Tunis  is  the  inventor  of  a 

The  building  of  an  elevated  railway  system  was  monorail  system  adopted  for  a  line  in  course  of 

discussed  in   Boston  as  early  as   l8?6,  but  pop-  construction  during  1904,  the  termini  of  which 

ular  opposition  and  business  interests  combined  will  be  Baltimore  and  Washington,  D.  C.    It  will 

successfully   for  years   to  defeat  any  action   by  be    operated    by    electricity,    and    the    current 

the  State  legislature,  which  alone  was  competent  will  be  derived  from  an  overhead  trolley  which 

to   give   the    necessary   authority.     The    Boston  will   assist  also   in  holding  the  cars  upright  as 

Elevated  Railway  Company  obtained  a  charter,  they   travel    over   a   single   rail,    laid    upon   the 

finally,  in  1854,  and  the  road,  which  was  opened  ground   as   in   ordinary   railroad   building.     The 

ro  jiine  1901,  was  constructed  in  a  little  over  Hne  will  be  an  experimental  one  to  the  CKtent 

:wo   years.     Its   total   length   is   about   six   and  t"at  upon  its  success  will  depend  the  build:ng  of 

wo-thirds    miles,    and    the    total    trackage,   in-  similar   lines   in   all   directions    from   Baltimore 

;ltiding  sidings,  is  something  over  16  miles.  and  Washington, 

The  elevated  railway  in  Liverpool,  England,  ^        ,  .       „  .,       , Edward  S.  Famow, 

to   which   reference  has  been   made  previoosly,  Cotuulltng  Ratlroad  and  Mining  Engtneer, 

#as  completed  in  i8g3,  and  was  the  first  in  the  Rwlways,   High   Speed.    By  "high  speed 

world  to  use  electricity  as  motive  power,  railways*   is   meant  those  on   which   it   is   at- 

All  of  the  elevated  railway  systems  men-  tempted  to  obtain  speeds  considerably  in  excess 
doned  thus  far  are  similar  to  the  ordinary  of  those  customary  with  the  best  equipped 
railways,  the  tracks  being  constructed  upon  the  express  trains.  There  has  been  a  gradual  in- 
same  principle,  but  with  somewhat  lighter  rails,  crease  in  the  speed  of  all  railway  trains  with 
Mid  carrying  lighter  rolling  stock.  Their  dis-  the  development  of  the  art.  The  roadbed  and 
tmcdve  character  is  derived  from  the  fact  that  the  track  have  been  improved  and  made  heavier, 
thejr  arc  carried  upon  structures  of  iron  or  Steel,  cars  have  been  made  stronger,  the  running  gear 
which  practically  are  bridges  or  viaducts.  The  has  undergone  marked  changes,  and  the  loco- 
proposition  to  improve  them  by  the-  introduction  motive  has  been  made  heavier  and  more  powet- 
of  a  monorail  system  has  occupied  the  attention  fui^  all  of  which  have  contributed  to  the  greater 
of  inventors  and  railway  men  for  many  years,  speeds  now  common.  But  the  changes  have 
The  Meigs  single  rail  system  was  one.  of  the  been  gradual.  There  has  been  no  sudden  in- 
eariiest  to  attract  general  attention,  and  Joe  V.  crease  which  in  the  limited  meaning  of 
Meigs,  Its  inventor,  had  the  backing  of  such  this  expression  could  properly  be  called  high 
men  as  the  late  Gen.  Benjamin  F.  Butler  in  his  speed  operation.  Except  in  a  few  notable  in- 
cSorts  to  have  it  approved  by  the  Massachusetts  stances,  attempts  to  secure  high  speeds  have 
legislature  and  adopted  by  the  Boston  street  rail-  been  merely  isolated  experiments  in  which  a 
way  companies.  Dunng  the  winter  of  i87ff-8o  a  train  has  been  run  at  an  exceptionally  high 
large  and  successful  working  model  was  exhib-  velocity,  which,  however,  was  maintained  for 
ited  to  the  public  in  a  large  loft,  with  no  charge  a  short  time  only. 

for  admission ;  and  in  1886  an  experimental  rail-  Such  tests  have  not  been  productive  of  any 

way  about  one  quarter  of  a  mile  in  length  was  change  ia  operative  methods,  though  they  have 

erected  in  East  Cambridge,  with  curves,  switches,  shown  that  a  train  would  run  safely  on  a  good 

ete.,    the   operation    of    the    system    as    shown  track   at  speeds   considerably   above   those  cus- 

thereby  being  quite  satisfactory  to  a  large  pro-  tomary,    and    they    indk:ated    that    the    power 

portion  of  the  many  people  invited  to  ride  upon  required  was  less  than  had  been  supposed.     In 

it     Nevertheless    it    failed    to    commend    itself  such    tests    the    locomotive    is    limited    by    the 

fully,    and    was    not   considered    when    Boston  steaming  capacity  of  its  boiler,  which  in  our 

finally   was    ready    for   elevated    railways.     The  present  designs   is   not  great  enough  to  supply 

system,  as  Mr.  Meigs  once  explained  it,  consists  the  heavy  demands  made  by  the  engine.     This 

of  turning  the  ordinary  double-rail  track  up  on  is   the   difficulty   standing  in   the  way  of  any 

its    edge.    Horizontally    revolving    wheels,    in  great    decrease    in    the   speed    of   steam-drawn 

contact  with    the  sides   of  the  upper  rail,  or  trains.    It  is  known  that  the  track  and  the  cars 

stringer,   furnish   the   motion,   while   the   car   is  will  stand  the  strain  and  the  engine  can  safely 

supported  upon  rails  placed  on  each  side  of  the  make  the  necessary  number  of  revolutions  per 

lower  stringer  by  wheels  having  a  groove  of  45°,  minute,    but    for    this    it    requires    more    steam 

giving  the  wheel  contact  with  both  the  top  and  than  the  boiler  can  supply  and  it  is  difficult,  it 

side  of  the   rail  as  it  revolves  upon  an  axle  not  impossible,  to  increase  the  boiler  capacity 

placed  at  an  angle  of  45°.    The  running  gear,  it  to  any  extent. 

.■  'Jius  shown,  bestrides  the  track,  and  one  of  This   limiting   factor   is  not  present   in   an 

ttit  aovanlages   claimed   for  the   system   is  that  electrically  operated  train  and  the  possibility  of 

if   the   supporting   wheels    should   give   way   in  thus   obtaining   a   greatly   increased    speed   was 

part  or  altogether  the  car  would  remain  upright  recognized   as  soon   as  the  success  of  the  elec- 

upon  the  track.  trically    operated    street   car   had    been    demon- 

Eiigen   Langcn's   monorail   system,   the  main  strated.      In   this   case   the   supply   of  power   is 

feature  of  which  is  the  suspension  of  the  cars  limited  only  by  the  power  of  the  station,  whidi 

beneath  the  running  gear,  has  b^en  in  experi-  can  be  increased  indefinitely,  and  by  the  current 
mental  operatinn  since  rgoo,  on  a  line  from  Far-  which  can  be  collected  from  the  working  COi>- 
■nen  to  Elberfeld,  Germany.    This  line  is  8.24    ductors.     The   speed  then    depends    npon   Vm 
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■iie  of  the  motors  and  the  track  construction,  miles  per  hour,  were  reached,  but  tmofficially, 

A  number  of  attempts  have  been  made  to  see  The  car  carried  a  number  of  observers  and  ran 

what  could  be  done  in  this  direction  in  some  quite   smoothly.     The  curve    was    taken   at   a 

peculiar    track  construction   being   resorted   to.  somewhat   reduced  speed.     During   the   fastest 

It  will,  however,  be  sufficient  to  take  up  the  runs  about  i/xx>  horse-power  was  developed  by 

iirst  and  the  last  instances.  the  four  motors. 

About  1866,  a  company  known  as  the  Electro-  The  car  weighed  about  100  tons.  The 
Automatic  Railway  Company,  was  organized  ia  motors  are  supplied  with  current  at  from  1,150 
Baltimore,  Md.,  to  develop  a  high  speed  auto-  to  1,850  volts  from  transformers  on  the  car, 
matic  parcel  express  between  large  cities.  An  which  reduce  the  line  voltage  from  14,00a 
experimental  track,  circular  in  shape  and  about  Current  was  collected  from  three  line  wires  by 
two  miles  in  circumference,  was  constructed  at  means  of  two  sets  of  bow  contacts.  The  com- 
Laurel,  Md.  The  gauge  was  28  inches,  the  plete  data  and  computed  results  of  these  tests 
weight  of  rails  16  pounds  to  the  yard.  Wooden  have  not  yet  been  made  public  (March  1904), 
guard  rails  were  laid  alongside  the  running  rails  but  the  success  of  the  experiments  has  induced 
and  a  vertical  framework  on  both  sides  of  the  a  number  of  German  steam  railroads  to  plan 
track  supported  by  means  of  a  wooden  stringer  for  higher  speeds  on  their  existing  tracks.  In 
a  light  third  rail,  head  down,  over  the  centre  the  United  States,  the  New  York  Central  Rail- 
of  the  track.  This  served  as  the  working  con-  way,  acting  with  the  General  Electric  Company, 
ductor  and  it  was  thought  would  hold  the  car  is  planning  to  carry  out  a  similar  investigation, 
on  the  track.  In  this  latter  duty  it  failed,  and  the  and  will,  if  possible,  exceed  the  German  speeds, 
whole  track  construction  was  found  to  be  far  The  German  tests  demonstrated  the  safety  of 
too  light  for  the  purpose  for  which  it  was  in-  trains  at  las  miles  per  hour  on  a  straight  well- 
tended.  Current  was  returned  through  the  track  laid  track  and  showed  that  the  requisite  power 
rails.  could  be  collected  without  difficulty.    It  is  evi- 

The  car  was  a  steel  box,  16  feet  long,  24  dent  that  such  speeds  can  be  allowed  only  on 

inches  high  and  30  inches  wide,  with  pyramidal  a  road  having  no  grade  crossings,  and  a  change 

ends.     It  was  mounted  on  three  axies  with  28  in  signaling  methods  will  be  necessary  to  enable 

inch  wheels,  and  on  each  axle  was  placed  a  20  the   engineer   to  bring   his   train   under   control 

horse-power    direct    current    motor.      Later   the  within  the  block.    The  probable  financial  success 

central  motor  was  taken  off.     The  car  weighed  of  such  high  speed  lines  may  properly  be  qucs- 

complete,  three  "tons,  and  the  motors  were  de-  tioned.    No  doubt  they  would  carry  much,  if  not 

signed    for   a   spied   of  3,000   revolutions   per  all,  of  the  long  distance  traffic.     For  short  dis- 

minute,  which  would  give  a  car  speed  of  250  tances    they   are   not    feasible.     They   will   be 

miles  per  hour.  expensive    to    operate    and    will    probably    not 

The   road   was   tested   in  the   fall   of   i88g.  greatly  increase  the  present  traffic.     However, 
Speeds  up  to  115  miles  per  hour  were  obtained,  the  tendency  is  toward  higher  speeds  and  even- 
but  it  was  found  impossible  to  keep   the  car  tually  the  public  demand  will  bring  it  about, 
oil  the  track  when  moving  at  high  velocities.  Wx.  Hand  Browne,  Ji«., 
On  the  last  teat  it  left  the  track  when  moving  'Electrical  Rniew.'  Neiv  York. 

.,...^1,.  .,.  ..n   ,..:>.^  4«  .1..  „„,!,    tu.  ..,,  -™.ij  clmed    and    mountain    rai  ways    are    similar    in 

track  at  al   smied  to  the  work,  the  car  could  ^^■     otject-the  ascension  of  heights  by  rail- 

^nTfil^f.l     T^  "  ^Ti^-.fy,          'J^l    ,«y  ^^y  "carriages;  but  the  term,  'inclined  railway,* 

indefimtely     The  engineer    n  charge  of  the  test  ^  commonly  applied  to  a  line  of  rails  and  ciU 

advised  building  a  heavier  track  and  car   but  as  ^^pp^.t^   ^^   ^J!  j,^„,t   the   steep   side   of   an 

the  necessary  money  was  not  available  the  work  elevation,  and  used  to  carry  passengers  and  also 

wasstopped.                        _  live  stock  and  vehicles  to  and  from  the  top  of 

TTie  tests,  while  not  giving  much  data  served  the   elevation.     Such   are   the   inclined    railways 

to  Show  that  the  train  resistance  formulas  then  on  the  south  side  of  the  Monongahela  River  at 

111  use  were  not  applicable  to  high  speeds.    For  Pittsburg,  and  on  the  New  Jersey  side  of  the 

fuller    information,    consult    report    of     'High  Hudson    River,   opposite    New    York     The   in- 

Speed  Electric  Railway  Work.'  by  O. T.Crosby;  dined  railway  Is  one  of  the  devices  for  facililat- 

Transactions  of  the  American  Institute  of  Elec-  in^  travel  in  and  about  cities,  and  bears  about 

tncal  Engineers  (Vol.  VIII..  1890-1).  the  same  relation  to  a  mountain  railway  that  a 

The    latest    tests    of    importance    are    those  ferry-boat  does  to  a  coastwise  steamship.    It  can 

begun   in    igoi   on   a    14   mile   stretch   of   track  be  propelled  by  cable,  with  steam  as  the  motive 

between    Manenfeld    and   Zossen,    near   Berlin,  power,    or   by   electricity.    The    use   of   the   in- 

Gtrmany.      The    road    is    nearly    straight,    with  clined   railway   is   not   as   general    as   might   be 

slight   grades.     The   track   was   first   laid   with  expectedC    considering    the    extensive    tracts    of 

70   pound    rails   on    iron    ties,   but   tliis    proved  land   in   the   vicinity   of   New   York   and   other 

unable  to  stand  high  speeds  and  was  relaid  with  cities   which   the    inclined   railway   would   make 

92  pound  rails  on  iron  chairs,  spiked  to  wooden  readily  accessible. 

ties.  The  old  rails  were  laid  as  guard  rails  on  The  mountain  railway  is  of  American  origin, 
the  inside,  but  from  later  tests  wis  precaution  hut  other  countries  quickly  adopted  a  means  so 
seems  to  have  been  unnecessary.  The  track  is  obviously  useful  in  making  mounUin  travel  com- 
ballasted  with  broken  basalt.  Over  this  track  paratively  safe  and  comfortable  for  traveler  and 
a  car  mounted  on  two  three-wheel  trucks,  each  tourist.  The  first  mountain  railway  was  opened 
truck  equipped  with  two  250  horse-power  three-  at  Mauch  Chunk,  Pa.,  in  May  1827.  It  was 
phase  motors,  was  run  at  various  times  at  in-  first  used  to  draw  coals  from  the  mines  to  the 
creasing  speeds  until  on  6  Oct,  1903.  a  speed  of  Lehigh  River,  the  cars  descending  bj-  gravity, 
126  miles  per  hour  was  reached.  Later  in  the  and  being  returned  by  mules.  A  stationary  en- 
month  higher  speeds,  In  one  case  a  little  over  130  gine  on  the  summit  has  taken  the  place  of  the 
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mules,  and  the  train  is  now  used  only  by  touriats.  dered  the  plates  to  be  destroyed  by  the  public 

The  Mount  Washington  Railway,  in  the  White  executioner  and  Raimondi  was  cast  into  prison. 

Mountains,  N.  H.,  opetied  in  l86g,  ie  very  steep,  He  was  released  llrrough  the  inlercMaion  of  the 

and  has  a  Rrade  in  places  of  one  foot  in  three,  sculptor   Bandinelli,   and   to   show  his   gratitude 

The  track   is  of   three  rails,  bolted   to   a   heavy  Raimondi    made    a   copy   in    line   engraving   of 

timber   trestle,   the   cogwheel    which    draws   the  Bandinelli's    'Marlyrdotn    of    Saint    Lawrence.' 

train  running  up  the  centre  rail.     The  seats  are  Losing  his  properly  in  the  sack  of  Rome  (1527) 

suspended  so  as  to  swin;;  horiiontatty.    The  Otis  he  returned  to  Bologna  where  all  traces  of  him 

Elevating  Railway,  in  die  Catskills,  has  an   in-  are    lost.     The   value    of   his    engravings    after 

dine   7,000  feet   in   length  with   a   rise  of   1,000  Raphael  lies  in  the  fact  that  they  ■were  executed 

feet.  under  that  artist's  eye,  and  were  many  of  Ihem 

In  the  Western  United  States,  also,  are  some  copies,  not  of  completed  pictures,  but  of  rough 

celebrated  iTiountain  railways,  including  the  road  draughts   and   tentative  designs,   which   but   for 

from   Manitou    to   the   summit   of   Pike's    Peak,  these  copper-plate  reproductions  would  have  been 

Colo.,  eight  miles  long,  and  ascending  14,146  feet,  lost  to  the  world.     Being  thas  brought  in  inti- 

The  aerial   railway   over   the   Diilkoot   Pass   to  mate    relation    with   the    painter's    methods,    he 

Lake    Linderman,    Alaska,    completed    early    in  became  the  best  interpreter  of  Raphael  in  black 

1898,  shortened  the  time  from  tidewater  to  the  and   while,  and  no  engraver  has   so  completely 

headwaters  of  the  Yukon  River  from  a  month  to  entered  into  the  spirit  and  power  of  expression 

a  day,  and  greatly  reduced  the  hardships  of  2  which  breathe  in  the  canvases  of  the  greatest 

journey  to  the  minea.  Italian  painter.    His  best  engravings  after  RafA- 

Switierlflnd  presents  some  fine  examples  of  ael  include  <Adam  and  Eve' ;  'God  Commands 

mountain  railways.    The  electric  railway  to  the  Noah  to  Build  ttie  Ark' ;  "The  Massacre  of  the 

aunimit    of    the    Jungfrau    (13,670    feet),    con-  Innocents' j  'Mary  with  the  Dead  Christ' ;  'The 

sUbKled  in  1903  and  1904,  is  a  triumph  cf  modem  Judgment  of  Paris' ;  'The  Three  Doctors  of  the 

engineering.    The  greater   part  of  the  way  is  Church.>     Conenlt;     Delaborde,  ' Marc-Antoine 

underground,  and  galleries  are  cut  at  each  sta-  Rajmendi'    (liS?). 

tion  to  allow  passengers  to  obtain  views  of  the  T»,i_„„j.  j-  a=»,„T,,<.  -r'^^^-j  js  -s 
magnificent  scVneiy.  The  average  gntdieot  ia  .  .ifft  1  f  t.^  '  t,  k  t?  i„ 
17  per  cent,  the  maximum  being  as  per  cent  boon  di,  scholastic  ph^osopher:  b.  Barcelona 
fbe  gauge  of  tile  track  is  39  inche'  the  Vcight  of  ^"  /«^  '"'  .^PP-^^^at  Toulouse  as  a  teacher  of 
the  rails  is  43  pounds  p«  yard,  atid  the^  are  H'^'''^'"^.  Ph' osophy,  and  hcolfigy.  and  he  la- 
bonded  and  Tro^bonded.  The  sleepers  are  of  ^°I.^Lt^'^tllll  ll^^f'^J'l  ?.^^^V^^^ 
steel  of  the  usual  continental  type,  and  the  rails  ?;lll^  T  ,^lr^St«^  -tfi-h  i/h  Mm  '^,^  lut 
are  fixed  by  means  of  bolts  and  clamps.  The  ^*}^  ■  f  ""denaWng  "h'ch  ted  him  mio  the 
journey  to  the  top  occupies  about  one  hour  and  "'^''^?*,™J""i?";-  \°  J"t  ^"'^v  9'^,t'.""'V'n 
forty  minutes,  which  enables  the  passenge.^  to  ^f"  ^hologfa:  Naturahs^  he  applied  this  prin- 
accustom  themselves  to  the  altered  conditiona  "£''=  ="  ^A-'^^'^f^^  recmistruct  the  who^ 
of  the  atmosphere  At  the  terminus  station  the  ^J^^'"  °'  Lhuren  doctrine.  He  and  his  sj-stem 
passenger  may  ascend  to  the  summit  of  the  great  ^^J'^  ^""  j'S^mI  *>>'.  M^^^  < '■^^>  i^u"}" 
mountain,  with  its  dazzling  shroud  of  eternal  ^'^5')  ;  and  F.  Nrtzsch  m  the  'Zcdschntt  fur 
snow,  either  by  a  lift  242  *eet  high,  or  by  a  histonsche  TTieologie'  (1859). 
winding  staircase  on  the  outside.                                   Rain,  water  dropping  through  the  atmo- 

Another  interesting  mountain  railway  is  that  sphere.    Amass  of  air  in  the  atmosphere  always 

which  circles  Mount  Etna  in  Sicily.    Twenty-  contains  some  aqueous  vapor,  and  if  this  air 

two  miles  of  cutting  had  to  be  made  through  is  cooled  below  a  certain  temperature,  called 

lava  as  hard  as  granite,  and  the  line,  which   is  the   dew-point    (which  depends   on   the  amount 

only  70  miles  long,  required  fom  years  to  com-  of  vapor  presentj,  the  vapor  will  condense  into 

plete.     It  passes  through  a  flourishing  region  and  drops  _  of   water.     This   cooling  may  be   due   lo 

also  scenes  of  former  havoc  by  volcanic  erup-  radiation  of  heat  to  colder  regions,  or  to  mixture 

tions,  and  is  much  appreciated  1^  tourists.  with  colder  masses  of  air.    Wlien  air  rises  in  the 

D.:i_..«    T  ,—    AR.^M^^      c—   r..,..»  atmosphere  to  colder  regions,  or  comes  in  con- 

Railways,  Laws  Affecting.     See   CARWEt,  ^^^  ^t-j^  ^  ^,j  ^f  j,,^  ^^^^^  ^^  p^^^  ,^^^ 

1..OMUON.  equatorial  to  polar  parts  of  the  earth,  its  mois- 
RailwayB,     SiMpended.      See  Sugpekeion  ture  tends  to  condense  into  rain.    In  consider- 
Railways.  ing  the  probable   rainfall    of  a   place   we  are 
Railways,  Undergrounil     See  Subways.  concerned  with  its  latitude    its  elevation  above 
_.          ,       -/.i^y       c        n  'he  sea,  its  proximity  to  the  sea,  the  laws  at- 
Raimond,    ramind,    C.   K.     See    Parses,  feeling  its  seasonable  variations,  the  prevailing 
tXiZABETH  KOBINS.  winds,  and  the  configuration  of  the  surrounding 
Raimonili,     rI-m5n'dS,     Marco     Antonio  surface.    Low  latitudes  have  in  general  a  heavy 
(Markantok),  Italian  copper-plate  engraTer:  b.  rainfall,  because  of  the  greater  eraporation  in 
Bologna    about   1488.    He   acquired    the   gold-  tropical  regions,  and  the  consequent  formation 
smith's   art   in   France   and   was   especially  sue-  of  rain  when  the  clouds  dne  to  evaporation  get 
cessful  in  niello,  but  finally  gave  all  his  attention  colder  in  the  higher  regions  of  the  atmosphere, 
to   engraving   on   copper.     In    1505   he   went  to  Hence  also  winds  blowing  from  the  equator  are 
Venice  and  attracted  attentktn  by  his  copy  on  generally  moist,  and  winds  blowing  to  the  equator 
metal  plate  of  Diirer's  'Life  of  the  Virgin.'    He  arc  generally  dry.    The  presence  of  forests  tends 
was  later  attracted  to  Rome,  where  Raphael  soon  to  increase  the  rainfall  (see  Meteopolocy).  and 
selected  him  as  the  engraver  of  his  pictures,  the  rain  further  encourages  vegetation.    The  in- 
After  Raphael's  death  Ginlio  Romano  commis-  fluence  of  the  seasons  on  rainfall  is  pretty  regu- 
sioned  him  to  make  plates  from  ao  of  his  best  lar   in   the  tropics.     Over   the   ocean   the   sVies 
paintings,  but  having  reproduced  some  licentious  are  clear  where  the  trade-winds  arc  blowing 
designs  of  that  artist.  Pope  Clement  VII.  or-  steadily,  and  heavy  rain  falls  by  day  in  the  lone 
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of  calms ;  on  land  there  is  a  regular  altenution 
of  dry  and  wet  scaeons-  Toward  the  equator, 
where  ikcre  is  a  coiuiderablc  interval  between 
the  two  pas&agcs  of  the  sun  across  the  zenith, 
there  are  two  rainy  seasons.  In  monsaon  regions, 
however,  the  alternation  of  dry  and  wet  seasons 
depends  on  the  winds.  BcVond  the  trooies  we 
have  variabla  -winds  and  variable  rainfall.  The 
following  table  gives  ruent  figures  for  the  mean 
annual  rtinfaO  of  a  nifuiber  of  stations  in  va- 
rious parts  of  the  world  :■ 
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It  baa  been  provrn-that  rain  has*  most  cleans- 
ing effect  on  the  atitiosphere,  a  five  days'  rainfall 
in  London.  Englani,  havm^  carried  off  not  less 
than  3,738  tons  of  solid  impurities,  including 
367  tone  of  Sulphate  of  ammonia,  and  2|QD0  tons 
of  soot  and  suspended  matters. 

Sain-birds,  various  birds  so  called  because 
of  their  observed  or  supposed  connection  with 
rains  or  the  foretelling  of  wet  weather.  The 
cuckoos  seem  to  be  most  widely  credited  with 
foreknowledKe  of  storms,  as  they  are  in  (he 
habit  of  calling  most  noisily  at  such  times. 
Thus  the  yellow-billed  cuckoo  (see  Cuckoo)  is 
called  'rain-crow'  in  the  Southern  and  Westi — 
States.  Farther  Southwest,  and  in  Mejiico  j 
3  the  a 

,.    ..  ,   —  - —    ...--  •  or  three 

other  cuclcoos  are  so  termed.  These  are  fa- 
miliar species  of  the  genera  Saurathera,  Hyelor- 
"M,  ana  Piaya,  the  last  named  extending  over 
most  of  the  Andean  region.  The  rainbird  of 
India  is  a  quail  (Colurnis  Coromandelica), 
which  recalls  one  of  the  names,  "wet-my-lip'  of 
the  American  eastern  quail;  and  that  of  the 
Malay  rnion  is  one  of  Ihe  broadbiUs  (Cym- 
torynchus).    In  England  the  green  woodpecker 


is  called  "rainrbu-d" ;  and  in  the  Orkney  Islands 

one,  the  loons,  especially  the  red-necked,  is 
known  as  'rain-goose.^  The  prophetic  power 
of  the  birds  is  exaggerated  in  popular  estima- 
tion ;  but  probably  they  do  somewhat  perceive 
a  coming  change  of  weather,  especially  of  in- 
creased moisture,  and  those,  like  the  above  men- 
tioned, which  are  naturally  noisy,  da  then  call 
more  loudly  and  frequently  than  usual. 

Rain-gauge,  or  Pluviometer,  an  instru- 
ment which  measures  the  depth  of  the  rainfall 
at  any  place.  In  its  commonest  form  it  con- 
sists of  a  cylindric  ves5el  closed  at  the  top  by  a 
fimnel-shaped  lid,  through  a  hole  in  the  centre 
of  whkb  the  rain  falls.  A  narrow  glass  tube, 
rising  outside  the  vessel  from  near  the  bottom, 
^hows  by  the  height  of  the  water  in  it  the 
height  of  the  water  in  the  vessel  itsdf.  A  very 
simple  ram-gauge  consists  of  a  copper  funnel, 
the  area  of  whose  opening  is  exactly  10  square 
inches.  This  funnel  allows  the  rain  to  pass  into 
a  bottle,  and  the  quantity  of  rain  caught  is  ascer- 
ained  by  muUiplying  the  weight  in  ounces  by 
0.173,  which  gives  the  depth  in  inches.  As  a 
rain-gauge  is  nearer  the  ground  it  is  found  to 
indicate  a  greater  rainfalL  This  is  partly  due 
to  the  cold  rain-drops  getting  larger  in  falling 
through  the  very  moist  air  near  the  ground,  and 
partly  to  the  greater  occurrence  of  eddies  about 
the  gauge  at  greater  heights.  Hence,  when  the 
rainfall  at  two  places  is  to  be  compared,  the 
gauges  ought  to  be  similarly  situated,  A  rain- 
gauge  must  be  placed  in  as  open  a  position  as 
possible,  out  of  the  way  of  houses,  trees,  and 
similar  objects. 

Rain-makiiig.  The  subject  of  rain-mak- 
ing, or  bringing  rain  from  the  clouds  in  a  season 
of  drought,  has  in  all  ages  been  of  the  greatest 
interest  to  humanity,  as  lack  of  rain  has  caused 
many  famines  and  the  loss  of  many  millions  of 
lives.  Attempts  have  been  made  to  bring  rain 
by  appeals  to  Divine  Providence  in  prayer  in 
Christian  countries,  while  the  ignorant  heathen 
practise  various  forms  of  felisnism,  and  even 
ofTer  up  human  sacrifices  with  the  same  object 
Owing  to  the  large  extent  of  arid  lands  in  the 
United  States  the  question  of  bringing  about 
rain  by  scientific  processes  has  engaged  atten- 
tion for  many  years  past  It  was  noted  that 
forest  fires  have  often  been  followed  by  rain, 
and  in  1834  James  P.  Espy,  of  Pennsylvania, 
proposed  the  building  of  enormous  fires  in  the 
regions  where  rain  was  desired,  to  bring  about 
the  needed  showers.  This  was  regarded  as  im- 
practicable both  in  America  and  in  Australia 
where  it  was  also  suggested,  Tliat  great  bat- 
tles, and  sometimes  lesser  ones,  attended  by 
cannonading,  were  occasionally  followed  by 
heavy  rainfalls  is  a  historic  fact,  and  this  gave 
origin  to  the  belief  that  explosions  similar  to 
those  of  i 


season  of  drought.  This  belief  did  not  appar- 
ently take  into  account  the  circumstance  that 
important  battles  are  usually  fought  in  tem- 
perate regions,  with  normal  rainfall,  and  where 
a  disturbance  of  the  atmosphere  misht  easily 
bring  a  downpour  from  the  skies.  It  is  also 
averred  by  the  opponents  of  this  theory  that 
the  number  of  battles  followed  hy  rain  has  been 
comparatively  small.  In  iSgi,  however.  Con- 
gress made  an  appropriation  for  a  series  of  ex- 
periments in  Texas,  which  were  conducted  by 
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Gen.  Dyrentorth  for  the  Department  of  Agri- 
culture, There  has  been  much  controversy  as 
to  the  effect  of  these  experiments  which  were 
conducted  on  the  theory  of  provoking  rain- 
fall by  concussion  caused  by  explosions,  giant 
powder  being  the  explosive  used.  Gen.  Dyren- 
forth  claimed  that  the  experiments  were  en- 
tirely successful,  that  the  drops  sometimes  com- 
menced to  fall  within  12  seconds  after  the  initial 
explosion,  and  that  *the  concussions  from  ex- 
plosions esert  a  marked  and  practical  effect  upon 
the  atmospheric  conditions,  in  producing  or 
occasioning  rainfall,  probably  by  disturbing  the 
upper  currents."  On  the  other  hand,  Prof.  A.  H. 
Hazen,  basing  his  views  on  the  newspaper  re- 
ports of  the  experiments,  argued  that  there  was 
no  evidence  whatever  that  any  rainfall  had  been 
produced  by  the  explosions,  while  W.  K.  Curtis, 
M.D.,  who  was  with  the  Dyrenforth  party,  sub- 
stantially confirmed  Prof.  Hazen's  view,  and 
declared  that  Tain  fell  before  the  experiments 
had  begun.  The  weight  of  evidence  was  gen- 
erally accepted  by  the  public  as  supporting  the 
viev^s  of  Hazen  and  Curtis,  and  while  the  theory 
that  rain  frequently  follows  aerial  explosions  has 
not  been  abandoned,  no  serious  efforts  have  been 
made  to  follow  up  the  experiments  of  Gen. 
Dyrenforth.    See  Meteorology. 

Rain- tree,  a  leguminous  tree  {Pitkccolo- 
hium  saman)  of  tropical  America,  now  largely 
planted  in  India  for  the  shade  it  furnishes,  and 
because  it  flourishes  in  barren  salt-impregnated 
soils,  as  well  as  for  its  sweet  pulpy  twisted  pods, 
which  are  greedily  eaten  by  cattle.  Another 
species  (P.  dulce)  with  edible  pods  is  a  native 
of  Mexico,  but  has  been  introduced  into  the 
Philippine  Islands  and  also  into  India. 

Rainbow.  The  rainbow  is  the  best  known 
of  all  optical  meteorological  phenomena,  consist- 
ing of  a  colored  arch  formed  opposite  the  sun 
on  falling  raindrops,  and  visible  whenever  the 
necessary  conditions  of  a  passing  shower  on  one 
side  and  a  clear  and  not  too  high  sun  on  the 
Other  occur.  Two  bows  are  frequently  seen, 
each  exhibiting  the  full  spectrum  of  colors  from 
red  to  violet ;  but  in  the  inner  or  primary  bow 
the  red  is  the  outer  edge  and  violet  the  inner, 
while  in  the  outer  or  secondary  bow  the  order 
is  reversed,  the  red  being  inside  and  the  violet 
on  the  exterior.  The  colors  are  always  arranged 
in  a  definite  order,  that  of  the  solar  spectrum, — 
namely,  red,  orange,  yellow,  green,  blue,  indigo, 
and  violet,  but  shade  imperceptibly  into  each 
other.  The  cause  of  this  breaking  up  of  the 
sunlight  into  its  constituent  colors  is  explained 
in  most  physical  and  meteorological  text-books, 
but  may  be  briefly  summarized  as  follows: 

For  the  primary  bow  (Fig.  i),  kt  PQR  rep- 
resent the  section  of  a  raindrop,  and  SP  a  ray  of 
light  falling  on  it.  The  ray  enters  the  drop  at 
P,  meets  the  surface  again  at  R,  is  reflected 
to  Q,  where  it  leaves  the  drop  in  the  direction  of 
QE^  The  ray  is  retracted  or  bent  on  entering 
the  drop  at  P  and  again  on  emerging  at  Q  — 
the  amount  of  this  refraction  depending  on  the 
acuteness  of  the  angle  at  which  the  ray  meets 
the  surface.  Now  it  may  be  shown  that  there 
is  a  particular  point  P,  such  that  any  ray  from 
S  striking  the  surface  below  P  emerges  again 
above  Q,  and  any  ray  above  P  also  emerges 
above  Q  —  the  former  owing  to  the  more  acute 
angle  of  the  reflection,  and  the  latter  to  the 
greater  refraction  on  entering  and  leaving  the 


drop.  The  coarse  of  two  such  rays  is  slwwn 
by  the  dotted  lines  in  Fig.  I.  Q  is  thus  a  turn- 
ing-point in  the  emerging  rays,  and  near  it  a 


very  large  number  of  rays  pass  out,  and  an  tA- 
server  at  E  sees  a  bright  image  of  S  in  the 

direction  EQ.  This  statement  applies  to  any 
one  color  of  sunlight ;  but,  as  the  refrangibility 
increases  from  red  to  violet,  the  latter  is  bent 
more  at  P  and  Q,  and  the  line  EQ  lies  at  a 
flatter  angle.  The  observer,  therefore,  sees  the 
violet  rays  reflected  on  drops  at  a  less  altitude 
than  those  that  reflect  the  red,  the  other  colors 
being  intermediate.  The  raindrop  being  spher- 
ical, this  reflection  takes  place  in  all  directions, 
the  fixed  condition  being  the  radius  of  the  bow, 
that  is  the  angle  between  the  line  from  the 
observer  to  the  bow  and  that  passing  from  the 
sun  to  the  obser\-er  or,  in  other  words,  the  ob« 
server's  shadow.  For  red  light  this  angle  ii 
42°  39',  and  for  violet  40°  13'.  If  the  sun  were 
a  luminous  point  each  color  would  be  sharply 
defined,  hut  as  the  disk  of  the  sun  subtends  an 
angle  of  about  30'  each  color  is  broadened  to 
this  amount,  and  they  overlap. 

Exactly  similar  reasoning  explains  the  sec- 
ondary bow  (Fig.  z).    The  light  that  forms  it 


has  been  twice  reflected,  at  R  and  at  R';  the 
point  Q  lies  above  P,  and  rays  entering  either 
above  or  below  P  all  emerge  below  Q.  A  glance 
at  the  diagram  will  show  that  the  greater  bend- 
ing of  the  more  refrangible  rays  makes  the  line 
EQ  more  nearly  vertical,  and  therefore  the  vio- 
let rays  form  the  outer  edge  and  the  red  the 
inner  of  the  secondary  bow.  The  radius  of  the 
red  is  50°  s',  and  of  the  violet  S4°  o'.  The  space 
between  the  bows  gets  no  reflected  light,  but 
that  inside  the  priniary  and  outside  the  sec- 
ondary is  faintly  illuminated  by  rays  such  as  are 
indicated  by  the  dotted  lines  in  Fig.  I  and  their 
equivalents  in  Fig.  2,  which  are  not  shown. 
These  rays  'interfere*  with  each  other,  and 
cause  alternations  of  color  which  appear  as 
spurious  bows  inside  the  primary  and  outside 
the  secondary.  They  can  only  be  seen  with 
strong  sunlight  and  small  drops  of  rain. 

The  radius  of  the  primary  bow  being  roughly 
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RAINBOW  FALLS  — RAINSFORD 

40°,  it  is  evident  that  it  cannot  be  seen  when  the  Liquor  Law  (q.v,),  and  he  also  framed  the  State 

sun    is    at    a    greater    elevation    than    this,   as  election  law. 

the  highest  part  of  the  bow  would  lie  below  the  Raines'  Law.  so  called  from  State  Senator 

horizon.     See  Light.  jolu,   Raingg,    „ho   introduced   the   measure,   a 

Kainbow  Falls.     See  Chelan,  Lake.  law  passed  in  1896  by  the  legislature  of  New 

Rainbow  Trout,  a  fresh-water  fish   (Salmo  York,  and  since  amended  in  several  prticulars, 

irridfuj)  indigenous  to  the  mountain  streams  and  but  always  retaining  the  essential   features  of 


s  of  the  Pacific  coast  of  the  United  States,  State  control   of  the  liquor   traffic,   and  high 

but     widely     introduced     into     eastern     waters,  license  for  cities,  the  present  full  license  under 

From  the  eastern  brook-trout  (Sahelinus  fonti-  the  amendments  of  1903  being  $i,2(»  in  the  old 

nalis)    it    may    be    easily    distinguished    by    its  "^  of  New  York,  and  $800  in  the  borough  of 

colors  and  the  presence  of  teeth  on  the  vomer  Brooklyn.    The  law  permits  hotels  to  sell   to 

bone;  from  the  related  salmon  trouts,  with  some  guests  on  Sunday,  and  this  has  led  to  the  estab- 

difficulty,  by  its   small  mouth,  and  the  number  lishment  of  numerous  places  known  as  'Raines' 

of  scales,  about  135  in  typical  examples,  along  Law  Hotels,*  which  comply  with  the  strict  letter 

the  lateral  line.    The  rainbow  trout  is  exceed-  of  hotel  regulations,  but  do  what  is  chiefly  a 

ingly  variable  and  many  distinct  forms,  which  Hquor  saloon  business.     The  law  has  been  very 

are  considered  by  ichthyologists  to  be  modifica-  profitable  in    its   operation   both    for   city  and 

tions   of   this   species   but   which   have   received  State,  the  city  receiving  two  thirds  and  the  Stale 

distinct  vernacular   names,  are  found   occupy-  one  third  of  the  net  income  from  licenses.    In 

ing  particular  streams  or  watersheds.    The  com-  the  year  ending  30  April  1903  (he  net  receipts 

plex   relations   of   the   various   species   of  trout  were  $7,991,865,39  in  New  York  city,  as  against 

and  salmon  to  their  environment  is  little  under-  $1,736,918.43    the    last    year   of    the    old    excise 

stood.     From  fish-culturists  the  McCloud  River  'aw  m  all  the  municipalities  which  now  consti- 

trout  (5.  irrideus  shasta)  has  received  much  at-  tute  the  city. 

tention  since  1880.    This  variety  is  particularly  Rainier,  rS'ner,  Mount,  a  peak  in  the  SUte 

well   adapted    for   stockmg   streams   and   ponds  of  Washington,  belonging  to  the  Cascade  Range, 

in  which  the  brook-trout  no  longer  thrives  owing  ^^^  f^et  above  sea-!evel  and  about  10,000  f?et 

to  the  clearing  of  the  forests  and  the  result mg  above  the  surrounding  land.     It  is  near   Puget 

higher  temperature  and  increased  muddiness  of  Sound,    east   of   Tacoma    and    it   is   sometimes 

the  water.     To   supply  the  great  and   constant  called   Tacoma,     It   is   of  volcanic   origin,  cone 

demand  for  younp  fish  for  stocking  i>urposes  the  shaped;  its  craler  still  sends  out  volcanic  gases, 

Federal     Fish     Commission     maintains     several  hut    it    is    classeH    with    the    pximn    volrannpt 


,  ,       ,      ■      "     ,  c-  L  r-  Lj.ii    iL    iS    classed    with    the    extinct    volcanoes, 

large  hatcheries  and  many  States  others.    Care-  jhe  eroded  slopes  indicate  there  has  been  no 

fully  selected  breeding  fish  are  kept  in  specially  eruption  for  hundreds  of  years.     The  base  and 

constructed   ponds    designed   with   reference   to  (he  lower   slope   are   covered   with   forests,  but 

Cleanliness,   good  circulation,  and   ease  of  han-  y,e  summit  is  .snow-capped      There  are  a  num 

dling    the    fish._    Spawning    occurs    during    the  ber  of  glaciers  *on  the  summit.    The  first  ascent 

winter.    The  npe  fema!es_  are  stripped  in  the  ^f  the  mountain  was  made  in  1870.    In  1897  it 

usual  way  and  tiie  eggs  mixed  with  the  in. h  m  ^^^  ascended  and  quite  thorwu^ly  explored  by 

a  pan  either  with  or  without  water.    After  a  a  large  party.    See  Rootv  Mountains. 
lew  minutes  water  is  added  and  they  are  gently 

agitated  and  repeatedly  washed  to  remove   the  Raina,  George  WaBhulgton,  American  mu- 

surplus    sperm,    and,    after    standing    about   an  itary  officer:  b.  Craven  County.  N.  C,   1817;  d. 

hour,    are    transferred    to    the    hatching    trays,  Newburgh,    N.    Y.,    ai    March    1898.     He    was 

which  are  constructed  of  galvanized  wire.  These  graduated   from  West   Point  in  1842,  served  in 

trays    are    arranged    in    troughs    with    running  the   engineering  corps,   was   transferred   to   the 

water  in  such  a  way  that  the  young  fry  fall  into  artillery,  and  in   1844-6  was  assistant  professor 

the  latter  as  they  hatch.     As  the  fry  grow  and  of  chemistry,  mineralogy,  and  geology  at  West 

begin    to    feed    they    are    distributed    to    other  Point.     He  served  on  the  staffs  of  Gens,  Scott 

troughs  and  finally  to  rearing  ponds  constructed  and   Pi'la""  '"  the   Mexican   War,  and   received 

in  a  manner  to  insure  cleanliness  and  an  abun-  brevet  rank  of  major,  was  active  in  the  Seminole 

dance  of  flowing  water.     The  young  are  fed  on  War,  and   in   1856  he   resigned   from  the  army 

ground  liver  and  are  transplanted  when  several  and  engaged   in   business.     At   the  outbreak   of 

months  old.    They  grow  rapidly,  but  in  the  East  the  Civil  War  he  entered  the  Confederate  serv- 

never  attain  the  large  size  which  they  do  in  'ce,  was  commissioned  a  colond  and  placed  in 

their  native  streams.    They  feed  on  insect  larva,  charge   of  the   building  and   equipment   of  a 

etc,  and  may  be  fed  artificially  on  chopped  beef  powder  mil!  at  Augusta,  Ga.,  where  he  remained 

or   liver   mixed   with   com   meal.     For   angling  "ntil   the  end   of  the  war,  receiving  promotion 

purposes  the  rainbow  is  inferior  to  the  brook-  to   the   rank   of   brigadier-general.     In    1867  he 

trout,  but  is  a  fair  substitute.  became   professor   of   chemistry   and   pharmacy 

Raines,  John,  politician :  b.  Canandaigua,  N,  ■"  t^«  University  of  Georgia  and  was  dean  of 

Y.,  6  May  1840;  d.  22  Feb.  1969.    He  was  giad-  *^  faculty  there  till  1884.    He  was  interested  in 

uated  from  the  Albany  Law  School  in  1861,  and  mechanics,   and   secured   several  patents  on   his 

admitted  to  the  bar.    He  served  in  the  Civil  War  inventions  for  improvements  for  steam-enKines. 

as  captain   from   1861   to   1863;  then  began  his  He  wrote:     'Steam  Portable  Engines >    (1860); 

law  practice.    He  was  a  Republican  member  of  'Rudimentary  Course  of  Analytical  and  Applied 

the  New  York  Assembly  in   1881-2,  and  again  Chemistry'   (1872)  ;  'History  of  the  Confederate 

in   i88s;   of   Congress  in   1889-93:   and   of  the  Powder  Works'    (1882);  etc. 
State     Senate    in     1886-9,     and     i8gs-og.       In  Rains'ford,    William     Stephen,    American 

1903-4  he  was  president  pro   tern,   of  the  Sen-  Episcopal    clergyman:    b.    Dublin.    Ireland,    30 

ate   and   chairman   of   the   committee  on   rules.  Oct.  1850.     He  was  graduated  from  Saint  John's 

He  IS  best  known  as  the  author  of  the  Raines  College,  Cambridge,  in  1872,  took  orders  in  the 
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Eoi^ish  Church,  and  in  i37y-6  was  curate  at  machinea  do  muck  of  the  woik  fwmerly  done 

Sainl    Giles',    Norwich,    England.    In    1876   he  by  hand.     The  first  gnat  device  was  a  patent 

came    to   the    Unit:;!    States    aod   engaged    in  seeder,  and  the  latest  one  ij  a  caisin-packiag 

evangelistic    services    in    New    York.    He    was  machine,  by  which  the  packages,  or  canons,  are 

assistant  rector  at  Saint  James  Cathedral,  To-  filled,  weighed  and  vaJed. 

romo,  1876-83,  and  in  the  last  named  year  be-  The    leading    varieties    o(    grapes    used    for 

came   rector  of   Saint   George's   Church,   New  raisins  are :  Muscatel,  Gordo  Blanco,  Muscat  of 

\otk  but  resigned  in  1906.     Under  his  mauaee-  Alexandria,   and    Malaga;    for   seedless    raisins, 

ment  the  work  of  the  parish  was  greatly  extended  Sultana   and  Thompson's  Seedless.     Grapes  are 

and  many  societies  and  missions  were  established  ripe  by  the   middle  of   August,  and  the   season 

in  connection  with  it.     He  is  widely  known  as  an  often  lasts  into  November.    The  average  time  of 

earnest,  fearless,  and  eloquent  preacher.     He  has  drying   and   curing   a   tray   of   raisins   is   about 

published:         'Sermons      Preached      in      Saint  three  weeks,  all  depending  on  the  weather     The 

George's';    'Reasonableness   of  Faith'    (igoa)  ;  earliest  picked  grapes   dry  in  ten  days,  and  tlie 

'A    Preacher's    Story    of    His    Work'     (1904)1  later  ones  often  take  four  weeks  and  even  more, 

etc.  The    method    of    drying   is   very   simple.      The 

Rain3r,      Robert,      Scottish     Presbyterian  bunches  are  cut  from  the  vines  and  placed  on 

clergyman:  b.  Glasgow,  Scotland,  I  Jan.  1826;  shallow  trays  two  feet  wide,  three   feet   long, 

4  22  Dec.   190&     he  was  educated  at  Uie  Uni-  and   one   inch   high,   on   which   the    grapes   are 

versity  of  Glasgow,  held  various  important  pas-  allowed  to  sun-dry,  being  turned  from  time  to 

torates   in  the  Iree   Cnurch,   was   professor   of  'ime  by  simply  placing  an  empty  Iray  top  side 

church  history  at  New  College,  Edinburgh,  ki  down  on  the  full  one,  then  turning  both  over, 

1862-1900,   and   from   1874  was  principal   tliere.  and  taking  off  the  top  Iray.     After  the  raisins 

He  published :  'Life  of  Principal  Cunningham'  are  dried  tbey  are  stored  away  in  the  sweat 

(1871);     'The    Bible    and    Criticism'     (1878^;  boxes   until   they  are  packed   and   prepared   for 

'The   Ancient   Catholic   Church'    (1901)1   etc.  shipment     Some  of  the  larger  growers,  in  order 

Rainy  Lake,  Canada,  between  Lakes  Su-  "?'  t?  ■■""  ^°  "'"'^''  ^'^^'^  '"  "drying  on  account 

yerior,  and   Winnipeg,  forms  part  of  the  boun-  o*  rain,  and  also  to  enable  them  to  handle  the 

dary  between  Canada  and  the  United  States.     It  crop    fast    enough,   have   curinp   houses,    where 

is   about  40  miles   long  by   15  miles   broad,   re-  the  curmg  is  finished  after  having  been  partially 

ceives  the  waters  of  numerous  small  lakes  from  done   outside.      The   seeding,   grading,   packing, 

the    east   and   northeast,   and   empties    itself   by  and    shipping    have   become    separate   branches. 

Rainy  River,  about  90  miles  long,  into  the  Lake  In  the  season  of  1901-2  some  60  plants,  most  of 

of  the  Woods.  them   located   in   the   Fresno   district,   were  en- 

Raiacd  Beaches.    See  Beaches,  RMsm  K^^ed  in  this  part  of  the  work..  These  establish- 

Do;^„    .u     .,«—.._-;, I  ■,.™.  f„-  •>..  A^^A  n'ents  furnished  employment  far  5,000  employees, 

«,  J!^'„'  L^T    p"™  ?h^%!,?fin  ti^  ^"d  »*«=  ^regate  wages  paid  oulH^  th4  each 

or  cured  grapC-     ^''.^^"P^.  "^«  "'S'"  ^9^^  month  duf^ig  the  seawn  was  nearly  $250,000. 

Mmeslarpy  from  Italy  and  F^jce,  and  in  t^  The   exports   of   California   raisinTfiWr  be- 

V.    R.,««  ?tr.™v   T^f^               California.  ^f   ^;^^;^       importance   to   be  separately 

SeeRAism  iNDUfmtv.  THt        .          .           ^      _,  stated  in  the  official  r^rts  of  the  treaVury  d.^ 

Raisin  Industry,  ITie  American,  is  confined  partment  in  the  fiscal  year  ending  June,   1802. 

almost  wholly  to  California.     The  raisin  crop  Raisins  „ere  first  Bent  in  small  quantities  to  all 

comes  from  the  great  San  Joaquin  Valley  and  pans  of  the  world,  but  the  trade  has  grown 

from    several   counties   in    southern    California.  quit«   rapidly.    In    1898  the  exports  amounted 

The    headquarters    of    the    industry    are    about  to   3,100^639   pounds,   and   in    IO03   to   2^23^74 

Fresno.     The    California    raisin    grape   culture  pounds. 

began  to  be  of  commercial  importance  in  1874,  The   following   figures   serve  to  show  how 

when  the  output  was  9^  boxes,  or   180,000  ^^  foreign  raisin  trade  has  fallen  off,  and  how 

pounds  of  raisins     The  industry  advanced  'by  Califoniia  raisins  have  monopolized  the  market! 

leaps  and  bounds*  up  to  1894.  when  the  crop  of  this  country  i 
amounted  to  103,000,000  pounds  —  figures  which 

have    never    since    been    exceeded,    or    even  saisins  producto  and  importkb. 

equaled.    The  markets  'broke*  under  this  great  Rtiitn*               Etaiaini 

output,  and  the  crop  sold  for  less  than  3  cents  *""                           "pSJbcU               'pwl^dr 

per  pound.    As  a  result  there  was  a  sharp  decline  isgj                          a,4aa,(iM          i3.7oj,i» 

both  in  the  acreage  and  in  the  output  of  rais-  i9»a                        sI.ko.ooo          3fi,9i4-J3« 

ins  during  the  next  four  or  five  years.    How-  j|g|                        SiJtj'SSS          'i^Mi^M 

ever,  the  growers  protected  themselves  and  their  ,^1                          itctwo^            «,(eMai 

market  by  forming,  in  1898,  a  Raisin  Growers'  igto  j.tui.An 

Association,  which  controlled  about  90  per  cent  jjj,  j  Vahce, 

of   the   yield.      This    association   still    continues  £^        f  ,^^  ^Amsriean  w'int  Pr#«.> 

to  handle  the  bulk  of  the  rauin  crop,  and  has  _  .  ,     „.          »      ,       .     -7      ».             .. 

been  quite  successful  in  distributing  to  the  beat  I***"*"  K*''''.  B«ta*  of.   See  Monroe,  Mich. 

advantage  the  large  output  in  the  different  mar-  Raja,  ra'ja,  or  Rajah,  a  title  of  hcreditarj 

kels.     Last  year    (1902)    the    California   raisin  princes  of  the  Hindus.    Before  the  subjugation 

crop    amounted    to     100/100,000    pounds.      The  of  the  country  by  the  Moguls  the  various  coun- 

standard  box  of  raisins  weighs  20  pounds,  and  tries  of  Hindustan  were  governed  b^  rajas,  who 

contains  four  layers  of  five  pounds  each.     The  belonged   to   the   Kshatrij-as   or   military   caste, 

raisins  are  packed  and  graded  into  layers,  and  They   were    sometimes   independent   rulers   aiW 

one,  two  and  three  crown  loose.     The  processes  again   feudatory,  and  the  highest   title,  "Maha- 

of    curing,    seeding,    and    packing    raisins    have  raja,"  was  given  to  those  who  controlled  other 

been   improved   from  time  to   time,  and   to-day  sovereigns.     The    title    is    now    usually    morelf 
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honorary  and  is  not  confined  to  any  caste,  while  centres  are  Bikanir,  Jodhpur,  Bhartpur,  Udaipur, 

thoM  retaining  some  degree  of  actual  authority  and   Took.    While    the    chiefs    are   of   Rajput 

under  the  Bntish  are  now  designated  "Maha-  origin,  the  Rajput  element  is  in  the  minority 

raja.*    Consult:    Foy,  'Die  konigliche    Gewalt  among  the  population,  which  consists  chiefly  of 

nach   den   altindischen   Rechtsbiichern*    (l8g5)  ;  Hindus,    with     Mohammedans,    Animists,    and 

Jolly, 'Recht  und  Sitte'  (1896).  Jains.    Pop.  C1891)  11,990,504;  (1901)  9.723,301, 

Rawmandry,    ra-ja-m5n'dre,    or    Rajama-  showing  a  decrease  in  the  decade  of  2.367,203. 

hendri,  India,  a  town  of  the  Godavari  district,  mam'y  due  to  the  famine  of  1899-1900. 

Madras,  on  the  east  bank  of  the  Godavari  (here  Rajputs,  raj-poots',  a  people  of  India,  giv- 

thrce    miles    wide),    30    miles    from    the    sea.  ing  their  name  to  Rajputana  (q.v.),  and  said  to 

Among  buildings  and  institutions  are  the  court-  be  a  branch  of  tlie  Kshatriyas,  one  of  the  four 

house  and  judge's  residence,  churches,  mission  great  castes  into  which  the  Hindus  were  origi- 

of  the  American  Evangelical  Lutheran  Church,  nally  divided.     They  are  essentially   a  military 

provincial  college,  several  schools,  museum,  dis-  people,   and   many   of   their   institutions   bear   a 

pensary,  public  garden,  and  large  prison.     Pop.  strong  resemblance  to  the  feudal  customs  which 

28,500.  prevaded  in  Europe  in  the  Middle  Ages.    They 

Raimnhal,  r'.j-ma-hal',  India,  on  an  emi-  "re  celebrated  for  their  chivalrous  spirit  in 
nence  overlooking  the  Ganges,  170  miles  north-  marked  contrast  to  the  usual  effeminacy  and 
west  of  Calcutta,  for  many  years  ranked  first  duphcily  of  many  of  the  Oriental  nations.  The 
among  the  towns  of  the  Bengal  and  Bahar  practice  of  female  infanticide,  however,  at  one 
provmces.  It  is  now  noteworthy  only  for  its  '""«  ''^s  prevalent  among  them,  until  sup- 
palatial  ruins,  and  as  a  station  in  an  miportant  pressed  by  British  influence;  the  profuse  use 
transit  trade.  O'  opium  has  likewise  in  many  cases  produced 

vii_-i_.-       n,      i3ii_         (^        .  a  lamentable  deterioration  in  their  physical  and 

-.  h'°^  \^''^°\    ^'f  A  *^'>^P'>«4     ^"^  moral  stale.    Notwith stand h.g  thes^  drawbacks 

etcher :  b.  Dijon  1842;  d   Auvers  8  June  18^  j,,^  Rajput  character  contains  much  that  is  noble 

He  was  trained  at  the  Ecole  des  Beaux  Arts  ^^j  g^erous.    The  Rajputs  became  first  con- 

at  Pans,  and  in  ii*3  Produced  his  first  etching  „^j4  ^j^j,  y,^   British' V>vemment  under  the 

after  Me-ssonnier  'fiembrandt  at  Work.'     His  governorship   of   the   Maquis  of  Wellesley.  in 

many  subsequent  works  won  for  him  the  lead-  %^  beginning  of  the  19th  «ntury.     Besides  Raj - 

mg   position    among   French    etchers,    and    on  ^^^  j^e  Rajputs  are  numerous  in  Sind  aiii 

visiting  England  m   1872  he  found  his  reputa-  huie„t 

tion  had  preceded  him  and  was  commissioned  to  „,.i„.      -.,-„.,,.            .... 

make  an  etched  copy  of  John  Stuart  Mill's  por-  RS^ahShi,   raj-sha  h«,   India,   a   division   or 

trait  by  George  Frederick  Watts,  and  of  Ten-  commissionership  of  Bengal,  extending  from  the 

nyson's  portrait  by  the  same  painter.     He  was  Ganges   to    Sikkim   and    Bhutan.     Area,    17,351 

oninently  successful  in  these  and  other  portrait  s<^ua^e  miles ;  pop.    (rgoi)  8,489.788.    The  dis- 

etchings,  but   his   most  ambitious   and  brilliant  I"^'  "i  Rajshahi,  forming  part  of  the  division, 

work  was  <Thfl  Emperor  Claudis'  after  Alma  "f*  ,*"  «""  °*  2,330  square  mi  es;  a  population 

Tadema.  of  about  1,400.000,    The  capital  of  the  division 

i>.tn..»»._    -s:  ^„™  .s'-,    T»j-,    ,  _»..»»  snd  district  is  RSmpur  Beauleah. 

Kajputam,  raj-poo-ta  na,  tndia,  a  western 

political    division,    extending   from   the  Jamna  .  RSkdeay,      ra  k5t-se,      a      Transylvanian 

and  Chambal  rivera,  west  to  Sind  and  Bhawal-  prmcely   family  now  extinct  in  the  male  line, 

pur.  and  comprising  the  greater  part  of  the  In-  "''^y  we''e_  for  some  time  rulers  of  the  pnnci- 

dian  Desert.     It  consists  of  a  number  of  native  Pahly  of  Siebenburgen,  or  Transylvania,  and  by 

states  controlled  by  the  British  assistant  political  angorous  maintenance  of  the  civd  and  religious 

agencies  of  Mewar,  Jaipur,   Marwar,  Haraoti,  "ghts  of  the  inhabitants  made  their  influence 

Eastern  Sutes  Agency.  Alwar,  and  Sirohi;  to-  over   their    subjects    such   as    to    render    them 

gether  with  the  British  enclave  of  Ajrair-Mer-  formidable  to  the  power  of  the  royal  house  of 

wara      The   total   area   of   the   native   stales   is  Austria.     The    first    prince    of    the    name    was 

127,541   English  square  miles;   or  including  the  Sicismund  RAK6ciY.  who  obtained  the  govern- 

British     district     of     Ajmir-Merwara     130.252  ^"t  '?  ^°<*',™*  abdicated  m  favor  of  Gabnel 


square    miles.    The   maharajas    and    rajas 


Bathori    in    1608.     His    son,    George    RAk6czy 


supreme  in  their  own  slates,  and  settle  disputes  (P-  '5?i ;  d.  24  Oct  1648)  assumed  the  sover- 
among  themselves  in  courts  of  their  own.  A  fignty  in  1629  and  regained  for  his  subjects  many 
great  portion  of  the  surface  of  Rajputana  is  'o**  P"'',']'^??-  ?^  "f  succeeded  bv  his  son, 
desert,  and  part  of  it  wholly  destitute  of  in-  tiEORCE  II.  (b.  1615;  d.  8  July  1676),  who  at- 
habilants,  water,  and  vegetation.  The  whole  of  t"npf  d  an  invasion  of  Poland,  was  defeated  and 
the  soil  is  remarkably  saline,  containing  many  J?''«5?  J"  abdicate,  but  regained  his  authonty. 
salt  springs  and  salt  lakes,  and  much  of  the  "e  died  after  having  beoi  again  forced  to  re- 
wcll-waler  is  brackish.  The  rainfall  is  scanty,  ^ign.  His  son,  Francis  I-.  never  reigned,  .but 
and  the  region  frequently  suffers  from  famine.  ''^^  imphcated  in  various  pohtical  complications 
In  many  places  it  is  covered  with  the  cactus  ^""^  *^^  '^^  °^  '*>«  f^^ijiy  to  hold  sovereign 
and  other  prickly  shrubs;  except  in  the  Aravalli  Po*^"  »'='»  '"s  grandson,  Francis  11.  (q.v.). 
Hills  which  traverse  the  region  from  southwest  Rik6cz7,  Francis  II.,  Transylvanian 
to  northeast,  the  territory  is  almost  destitute  of  prince:  b.  27  March  1676;  d.  Rodosto,  Turkey,  8 
trees.  Where  practicable,  pastoral  and  agricul-  April  1735.  His  attempt  to  free  his  country  from 
tural  pursuits  occupy  the  people.  Conditions  Austrian  rule  resulted  in  his  being  sentenced  to 
have  slightly  improved  since  British  enterprise  death  for  high  treason,  but  he  contrived  to 
has  opened  up  the  country  by  a  transversal  escape,  rallied  the  Hungarians  to  hi:;  support  and 
line  of  railroad,  with  diverging  branches,  con-  was  proclaimed  protector.  The  alliance  of  cer- 
nerting  with  the  rest  of  the  Peninsular  tailwav  tain  of  the  Hungarian  states  with  Austria  after- 
system.    The  chief  town  is  Jaipur,  other  urban  ward   caused   his   defeat  and    he    resigned   hit 


>,  Google 


RAKOCZY  MARCH— RALEKHI 

estates  and  went  to  Turkey.  He  wrote:  fjvoriie  of  Elizabeth  dates  his  chief  ccmnectiob 
'Memoirs  sur  les  Rcvoltations  de  Hongrie'  with  the  exploration  and  settlement  of  North 
(1738).  America.  In  1584,  '85,  "^  "8?,  and  '89,  he  sent 
..Rakowy  March,  the  iiame  «  a  Hungarian  expeditions  to  Virginia;  but  as  the  Qtieen  fot- 
miliury  air  by  an  unknown  composer  of  the  bade  Ins  persona!  participation  his  efforts  to 
I7lh  century,  said  to  have  been  the  favorite  "^oi on'"  were  unsuccessful.  Raleigh  s  services 
march  of  Francis  Rakoczy  11.  of  Transylvania.  "K?""^*  '*>«  Spanish  Annada,  1588,  were  not  con- 
See  National  Hvmns  spicuous.  He  assisted  in  organizing  the  land 
r,  ,  1  /  11  J  1  -  in  forces;  but  there  is  no  proof  that  he  took  any 
Rate,  ral  (spelled  also  incorrectly  Rasle.  „  ;„  j^  sea -fighting.  In  1^91  and  1592,  he 
Rasles,  and  Ralue,  Sebastien,  French  J esu.t  \^^^  p^minem  in  the  preparation  -f  squadrons 
missionary  in  North  America:  b.  Franche-Comte  f^^  ^[^.-^  -^^^  Spain;  but  was  recalled  from 
1657;  d.  Norridgewock,  Maine,  12  Aug.  17^  .^^  ,3(„  expedition  because  of  the  Queen's 
In  167s  he  became  a  Jesuit  novice  at  Dole,  in  ^„^^^  ^j  Raleigh's  intrigue  with  one  of  her 
1677-84  was  an  instructor  at  Carpentras  and  ^ajj^  ^f  honor,  Elizabeth  Throgmorton.  Ht 
Nimes,  and  in  1689  was  sent  to  the  American  „^^  ^oon  set  at  liberty,  and  his  marriage  to 
missions.  For  two  years  he  was  among  the  Elizabeth  Throgmorton  followed.  Not  until 
Abenakis  near  the  mouth  of  the  Chaudiere  in  ,5^^^  however,  did  Raleigh  regain  the  Queen's 
the  mission  of  Saint  Francis.     Then  he  passed  favor 

two  years  among  the   Illinois    and   finally  was  Manwhile  he  was   free  to  explore  America 

placed  in  charge  of  the  Abenakis  of  Kennebec.  ,„       ^^^     ^^■.  05-^^,;,.^       ,„,  „^  ^           ^ 

"/  u'^^  ^^^*''^''.  ^^  '^u  ^u^^'!u  *°^-^  the  cause  ^ity  supposedly  situated  in*^South  America  and 

of  their  difficulties  with  the  Abenakis    and  was  5^^^  ^f  i„,^d  ^^^^j,      i„             ^i,i,  3 

accused    of    instigating    attacks    on    the    setde-  ^^^j  of   five   vessels,   he  captured   the   town  of 

ments.     This  is  inferred  by  pro-English  histon-  g^^  j^^^j    Trinidad,  and  explored  the  Orinoco 

ans  from  a  letter  to  Rale  from  Vaudreuil,  gov-  f^r  400  miles.     He  did  not  find  Manoa;  but  his 

ernor    at    Quebec,    expressing    satisfaction    at  brilliant    service    in    the    English    attack    upon 

Rale's   success   m    umtmg   the    savages   agamst  Cadiz    (June   1596),  and  as  commander  at  the 

the  English,  and  agreeing  to  furnish  military  ta^jng  ^f  pay^;   (,597),  completed  his  restora- 

assistance,    should   it   be   required.      This   com-  ,jo„  to  favor.     In   1597  he  was  made  M.P.  for 

munication,    dated   25    Sept.    1721,    was    among  Dorset;  in  1601,  for  ComwalL     In   1600  he  was 

papers  obtained  by  the  expedition  sent  out  from  appointed  governor  of  Jersey. 

Boston  under  Colonel  Westbrook  to  seize  Rale  j^^^  ^^^^^  ^f  Eliiabeth,  however,  occasioned 

in  1721.  and  is  now  presen-ed  in  the  archives  of  ^     change     in     Raleigh's     fortunes.       Raleigh's 

Massachusetts.     Among  these  papers,  also,  was  enemies   had   made   James  believe  that   Raleigh 

Rale's  dictionary  of  Abenaki,  now  in  the  Har-  ^^^   opposed    to    his   accession.      James    imme- 

vard  library  and  printed  in  1833,  in  the  memoirs  <jiately  deprived   him   of  all   offices,   and   on   17 

of  the  \merican  Academy  of  Arts  and  Sciences,  j„\y    ^^^    committed    him   to   the   lower.     On 

See    D-JMMEJt's    War.  November  17,  he  was  tried  for  treason.    Accord- 

KateigU,  Sir  Walter,  English  military  and  ing  to  modem  rules  the  evidence  was  insiifli- 
naval  commander,  and  author :  b.  Hayes  Bar-  cient ;  but  Raleigh  was  declared  guilty  and  was 
ton,  a  farmstead  in  the  parish  of  East  Budlc-igh,  sentenced  to  be  executed  on  11  December. 
Devonshire,  about  1552;  beheaded,  London,  29  On  10  December,  however,  he  was  reprieved 
Oct.  1618.  He  was  the  son  of  Walter  Raleigh  and  committed  to  the  iower.  Here  for  13  years 
by  his  third  wife,  Katharine,  daughter  of  Sir  he  lived  in  folerable  comfort  with  his  wife, 
Philip  Champernowne  of  Modbury,  and  widow  of  son,  and  personal  servants.  He  devoted  himself 
Olho  Gilbert  of  Compton.  Raleigh  was  edu-  to  study  and  to  scientific  experiments,  and,  at 
cated  at  Oriel  College,  Oxford;  served  with  the  the  request  of  Prince  Henn-,  began  his  chief 
Huguenot  army  in  France  in  1569;  remained  literary  work,  the  'History  of  the  World.'  At 
there  for  five  years  or  more;  and,  with  his  half-  length,  in  March  1616,  on  his  promise  to  guide 
brother,  Sir  Humphrey  Gilbert,  engaged  in  an  expedition  to  a  gold  mine  in  America, 
voyages  of  'discovery' — and  piracy — against  the  Raleigh  was  released.  ■  The  Spanish  ambassa- 
Spanlards  in  the  West  Indies.  In  1579.  he  estab-  dor,  fearing  an  invasion  of  Spanish  possessions 
lished  himself  at  court  in  the  friendship  of  men  or  an  attack  on  the  Mexican  plalc-fleet,  pro- 
of influence — Leicester.  Oxford,  Sidney,  Wal-  tested.  The  king,  however,  warning  Raleigh 
singham;  he  served  with  distinction  in  Ireland  that  either  act  would  be  punishable  by  death, 
(1580-81)  ;  and  then,  returning  to  court  in  De-  allowed  him  to  proceed.  Raleigh  ignored  the 
cembcr  of  the  latter  year,  he  won,  and  for  some  warning,  captured  San  Tomas,  and.  failing  to 
years  retained,  the  high  favor  of  Elizabeth,  reach  the  mine,  was  kept  from  attacking  the 
Through  her  successive  grants  of  monopolies  plate-fleet  only  by  the  refusal  of  his  followers. 
and  estates,  he  became  one  of  the  wealthiest  of  On  Raleigh's  return  to  England.  Gondomar.  the 
her  courtiers.  In  1584  he  was  knighted;  in  Spanish  ambassador,  demanded  his  immediate 
1585  he  was  appointed  warden  of  the  stannaries  execution.  Raleigh's  admissions  and  perjuries 
(j.  e.  of  the  mines  of  Devon  and  Cornwall),  left  the  king's  commissioners  no  choice.  On 
lord  lieutenant  of  the  latter  county,  and  vice-  28  October,  the  Justices  of  the  King's  Bench 
admiral  of  both;  and  in  1585-6  he  was  M.P.  for  ordered  Raleigh's  execution  under  the  sus- 
Devon.  He  was  also  captain  of  the  queen's  pended  sentence  nf  1603.  He  was  executed  in 
guard.  the  Old  Palace  Yard,  29  Oct.  1618. 

From    this    period    while    Raleigh    was    the  Of  Raleigh's  poetry,  so  highly  pra^^ed  by  his 
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contemporaries,  but  little  was  published  during  tiary,  Stale  institutions  for  the  bhnd,  one  for 
his  life,  and  much  is  probably  lost.  Many  poems  while  and  one  for  colored,  Stale  Institute  for 
once  attributed  to  him  are  now  attributed  to  the  Deaf  and  Dumb,  Old  Ladies'  Home,  and  Rex 
others.  The  poems  certainly  his  have  been  col-  Hospital.  There  arc  here  National  and  Confcd- 
leeted  by  Dr.  Hannah.  1885.  Of  Kaleigh's  prose  erate  cemeteries.  The  National  Cemetery  con- 
works,  the   most   important   is  his    'History   of  »ains   1.207  graves,  572  of  which  are   unknown 

the  World'  (1614)-  ""^^fj      ,■  Tu      ^      .-,■,■      ■ 

Bit/wt-roMy— The    chief    lives    of    Raleigh         /^^"^"'^".-rThe  educat|onannst.tm,ons  are 

nre  those  ot  William  Oldys   (1736);  Thomas  the  Peace  Institute  (Presbyterian)    SamtMatjs 

Kirch   (.73;);  Arthur  Cayley   (.805);  Patrick  1^;  i,> ■   -)1'''«.  |X'„''  StT.^'Lh,";'"'"" 


r-Tytler  (1833) ;  Edward  Edwards  (i858) 


for  young  women ;  Raleigh  Male  Academy,  for 


rc'VT^7-^i\         Hr     wm;.;^!  ,      -     T-^^  sj3^  College  of  Agriculiura    and 

;,  A.  Sr  John     1868)  ;  and  ;Mr    Wi  liatn  Steb-  jj^,,^^;^  ^^             ^  in  1889,  has  15  buildings, 

hmg(i89i).    That  by  Mr  Slebbing  IS  the  best  ^   ^ccommodai^ns  for  606  students..    Other 

Tlicre  IS  also  a  popular  sketch  by  Mr.  Edmmid  ^^j,^^;^           j^,     .^  ^^^.           ^^^^          ^,^^  g,,^^ 

Gossc    (18S6).     Consult  also  Mr    S.   R.   Gar-  u„i^„si,      (Baptist)     and    Saint     Augustine's 

diners   'History  of  Engknd,'   and  the  pubhca-  ^^^,^^   ^p   gj  ^^^  f^^  ^      ^^j     i^i,      S^^^^l 

tions  of  the  H.St.  MSS.  Comm.,  and,  coi«:ernmg  ^^^^^   educational    institutions    have   been   men- 

Raleigh  s  htcrary  work,  the  mtroduclmn  to  Lit.  i,oned.     There   are  graded   and   normal   scliools 

Hannah's   edition   of   his    'P^t^S*    (i8Ss),   the  f^,^  ^j^jj^  ^„j  colored  pupils.     A  large  summer 

bibliographies   of   Dr.   Brushfield,   and  Ins     bir  ^y^^^    j^^    ^[^^^^    teachers    is    held    here    each 

Walter  Raleigh  and  His  History  of  the  World  y^^r.    Not   far   distant   from   tlie  city  are  the 

(1887).                                   Arthur  H.   Nason,  501^   University  and  the  Wake   Forest  College 

Imlruclar  in  English.  Nnv  York  Universily.  (Baptist).     The    Supreme    Court    Library    con- 

_  ,  tains   MiOOO  volumes,  the  State  Library  35,000 

Raleigh,  Walter,  English  author  and  edu-  volumes,  and  the   Olivia  Baney  public  library 

cator.     He  was  educated  at  University  College,  8,000  volumes.     All  the  religious  denominations 

London,  and    King  s    College,   Cambridge,  and  have  handsome  churches  for  both  races.    There 

was  for  many  years  professor  of  modern  lilera-  are  two  orphanages,  one  under  the  auspices  of 

ture    at    Lnivers.ty    College,    Liverpool     Since  ,he  Methodist  Church,  the  other  in  charge  of 

1900  he  has  occupied  the  chair  of  Enclish  Ian-  the  Roman  Catholic  Church.    There  ace  three 

auagc    and    I'terafure    at    GlasBOw    Umversitv.  daily  and  ten   weeUy  newspapers. 

He      has     published:     _<The      English      Novel>  ^^nks   and    Finances.— Tb^e    are   two   na- 

Ji^fV    /^,^"'    (M-r   >^'7!;;^^"      Al^^J  ■  ^^°^^  '"•"ks,  one  state  bank,  two  savings  banks, 

'Style'      {1897);     <Milton>      (igoo)  ;     'Words-  and  one  trust  company.     The  five  banks  and  the 

wortti     (1903J  ,  eS:.  trust  company  have  a  combined  capital  of  $SSS,- 

Raleigh,  N.  C,  city,  capital  of  the  State,  000  and  deposits  amounting  to  $2,541,610.  The 
county-seat  of  Wake  County ;  in  laL  35"  47"  assessed  property  valuation,  in  ig03,  was  $6x100,- 
N..  Ion.  78  48'  W. ;  on  the  Southern  and  00a  There  are  excellent  fire  and  police  depart- 
tbe  Seaboard  Air  Line  R.R.'s;  about  28  miles  ments.  and  all  municipal  improvements  are  pro- 
southeast  of  Durham,  148  miles  northwest  of  vided  for  by  a  regular  tax. 
Wilmington,  and  60  miles  northeast  of  Pine-  Government. —  The  city  is  governed  under  a 
hufst.  charter  of  1899  which  provides  for  a  mayor  and 

rttfograf/iy.— Raleigh  occupies  an  elevation  common  council  elected   every  two  years.     The 

of   over   300  feet.     It   is   just  northeast   of  the  administrative  officials  are  chosen  by  the  mayor 

geographical  centre  of  the   State,   in   the  upper  and   council,   except   the   tax   collector   and   city 

valley  of  the  Neuse  River,  which  flows  southeast  clerk  who  are  elected  by  the  people, 

to   Pamlico  Sound.    The  city,  platted  around  a  History. —  The   site  of  the   present   city   was 

beautiful  park  of  10  acres,  which  is  called  Union  selected  in  179a  by  the  legislature,  for  the  loca- 

Square,   is   divided   into   four   sections   by   four  tion  of  the  State  capital.     In  the  same  year  the 

broad  streets   which   extend    from  this  centre,  city  was  founded  and  named  in  honor  of  Walter 

The  magnificent  oak  trees  in  Union  Square  give  Raleigh   (q.v.).     In  1794  the  legislature  held  its 

Raleigh    the    popular   name    of    "The    City    ot  first  session  in  Raleigh.     The  city  was  incorpor- 

Oaks."  aled  in   1795,  and   in   1803  was   re- incorporated. 

Manufaclvring.—  In   li»0  the   manufacturing  The  city  was  occupied  by  General  Sherman  part 
interests  of  Raleigh  represented  an  invested  cap-  of    186';.     Pop.     (1880)    9,26s;    (1890)      12,678; 
ilal  of  $1,611,000,  with  products  valued  at  $.i,204,-  (1900)     13,643;     (1910)     19.218.      Consult    Bat- 
000.   Cotton  and  tobacco  products  are  the  leading  tie,   'The  Early  History  of  Raleigh,> 
articles    of    commerce.    The    largest    manufac-  Geobge  Allen, 
luring  establishments  are  flour  mills,  phosphate  Sec.  Chamber  o[  Commerce.  Raleigh,  N.  C. 
works,    foiindries,    machine    shops,   car  shops,  Ra,      j^^nj,  heard  in  the  respiratory  pas- 
wood -working    factories      ice    factories,    cotton  sages,  due  to  certain  modifications  in  the  nomal 
mills,   and   cottonseed -oil    mills.      Oilier   manu-  structure    of   the    bronchi   or   alveoli,   or   both. 
factures  are  utidercloihing,  hosiery,  cigars,  car-  Sounds  that  originate  in  the  pleural  cavity  are 
'■'='Bf^'.,'?<^  ^Sricultural  implements.  distinguished    as    friction    sounds.    Rales    are 

Huildings  and   Ccmlenei.—  The   Slate   Capi-  new  sounds,  not  common  to  healthy  lungs,  and 

tol,    a   substantial    granite    structure,    stands    in  are   created   either   in   the   bronchi,   bronchioles. 

Union   bquare;  nearby  are  the   Supreme  Court  air-vcsieles,   or   pathological   cavities.     They   are 

building,    the    State    Library.    State    Geological  due  to  a  number  of  causes,  the  most  frequent  of 

-Museum.    Raney    Library.   Governor's   mansion,  which  are   (i)   the  passage  of  air  through  nar- 

L.   S.   Government   post-office   and  court-house,  rowed  bronchi,  such  narrowing  beini;  the  result 

Other  prominent  public  buildings  are  the  county  of  inflammation  of  the  mMcous  membrane  or  of 

rourt-hcuse.  State  insane  asylum.  State  peniten-  muscular  spasm,  and    {2)    the  passage  of  i 
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through  or'bjr  a  certain  amount  of  fluid,  either  attached  to  the  commands  of  Lords  Roberts  and 
mucus,  pus,  blood-serum,  or  combinations  of  Methucn.  He  returned  to  America  in  1902  and 
these.  Rales  of  the  first  type  are  dry;  those  of  continued  his  work  of  special  correspondent  up 
the  second  are  called  wet.  The  dry  rales  are  to  the  time  of  hia  death.  He  had  a  wide  know- 
usually  musical,  and  on  placing  the  ear  to  the  ledge  of  afFairs  and  a  picturesque  and  vivid  style, 
chest,  where  they  are  present,  one  hears  either  Some  of  his  books  are:  'On  Canada's  Fron- 
high-pilched  whistling  sounds,  sibilant  rales,  or  tier*;  'Our  Great  West';  'Chicago  and  tbe 
Jow-pitched,  blowing,  or  sonorous  rales,  depend-  World's  Fair';  'People  We  Pass*;  *  Alone  in 
ing  on  the  source  ofthe  sound,  whether  the  finer  China';  'An  Anpel  in  the  Web';  'At  Pre- 
or  larger  bronchi.  Both  types  may  commingle,  toria'  ;  'War's  Brighter  Side.' 
Such  rales  are  common  in  asthma,  in  the  chronic  Ralph  Iron.  See  Schkeinir,  Ouvt 
hronchitis  of  emphysema,  and  m  the  early  stages  ti.lti-.  r.-^  ■  1.  .ti.. 
of  a  bronchitis,  before  the  exudation  of  mucus  ,,^^^^  Roiater  Dmater  a  play  by  Nicholas 
has  begun.  The  moist  rales  are  usually  of  two  Udal!  It  was  the  first  English  comedy,  al- 
kindsr  (l)  very  fine,  or  subcrepitant  rales,  re-  though  not  prmted  until  1556,  and  probably  wnt- 
sembling  in  sound  the  rubbing  of  a  lock  of  hair  ""  .'^"J  '5*x  At  this  time  rts  author  was 
between  the  fingers,  and  (2)  larger  mucous  rales,  head-master  of  E  on^  and  the  comedy  was  writ- 
The  former  are  common  in  various  types  of  *«"  ^°\  ^^^  schoolboys  wiwse  custom  it  was  t.. 
disease  in  which  the  air-vesicles  are  involved,  ^  f.  }f""  P'^^  "*  the  Christmas  season  An 
broncho-pneumonia,  lobar  pneumonia,  tubercu-  Enjtlish  play  was  an  mnovation,  hut  'Ralph 
lous  pneumonia,  etc.  They  are  due  to  congestion  RoLSter  Doister'  was  very  successful.  Itfol- 
and  the  pouritig  out  of  blood-serum  into  the  l"'*^  Terence  and  Ptautus,  EalpK,  «a  swajM^- 
area.  Thrmoirt  mucous  riles  are  present  in  '"K  s-mpleton,  a  feeble,  conceited  *op  of  the 
hronchitis.  They  occur  in  the  larger  bronchi,  or  '^^^  ."A-^'^jy,  V"^"!  ^Z"*^  '^"  prototype  m 
in  cavities,  and  resemble  the  bubbling  and  gurg-  t*?'  '"'l-^  Gioriosus.'  It  is  in  rimmc  cou- 
ling  sounds  of  water  in  a  pipe.  It  Requires  the  P'^^^'  '."'1"P^"!^  '^  ^"P-,  ^"  ^^r-I^ 
trained  ear  of  the  physician  to  distiTguish  be-  y=a«  '*  *»f  *««>  l*oduced  at  Tufta  Cdlege, 
tween  the  different  varieties,  and  much  exper-  Medford.  Mass. 

ience  to  be  able  to  prejudge  the  significance  of  Ralston,  ral'stdn,  Willum  Ralston  Shed- 

the  rales  after  they  are  heard.  <lct),  English  Russian  scholar:  h.  London  4  April 

Ralph,  Jamea,  American  author:  b.  Phil-  >!^,i/    »''*"*  Aug    i88g.    He  was  Ae  son 

adelphia.  Pa,,  about  1698;  d.  Chiswick,  Surrey,  <^   W.    P.    Ralston   Shedden   and   educated   at 

England,  24  Jan.   i?62.     He   was   a   clerk   to   a  Cambridge.     Dunng   the   period   of   his   college 

Philadelphia  conveyancer,  and  in  1724  went  to  y<?"  his  father  entered  upon  a  litigation  to  oL- 

England  with   Benjamin   Franklin,  who  praises  torn  possession  of  some  Ayrehire  property  andin 

him   as    •ingenious"   and   'extremely  eloquent.*  this   effort   dissipated   his   whole    fortune.    The 

As  an  actor,  editor,  and  newspaper  writer  he  was  T*"**  °^  Shedden  becoming  somewhat  notonons 

not   successful.     He   then   became  a   teacher   in  in  omneaioo  with  the  smt,  the  son  adopted  the 

Berkshire,  and  was  welcomed  as  an  adherent  of  additional  surname  of  Ralston ;  uad  c^i^ed  a 

the  Prince  of  Wales'  party,  which  he  supported  P<»t  at  tbe  British  Museum  tn  1853.    He  gave 

by   pamphlet,   poem,    and   newspaper   contribu-  his  attention  to  the  itudy  of  Ruisian,  a  laiunuge 

tion.     Afterwards    bought    into    silence,    he    re-  *="   ^^^   known.    He  published    'Knloff  and 

ceived  a  pension  on  the  accession  of  George  III.  His  Fables'    (1868).  a  translation  of  Tnrgje- 

Pope  ridicules 'a  thing  of  his.  entitled  'Night,'  "'«"?  .  H"„    (lOOS):    'Songs  of  the   Iteitian 

a  poem,»  in  Uie  lines  of  the  'Dimdad,'  People'     (i8?2),    and    'Russian    Ftdk    Tales' 
<i87j).    He  made  several  journeys  to  Russia 

■'  Silenct  je  "ol""'  "ii'le  Kalph  to  C/nihL»  hpwl«.__  and  became  the  life-long  friend  of  Turgnenieff, 

And  make*  niglit  hideous  —  Answer  him,  ye  OwliI  ^j,^j  ^^  ^i^^  made  a  corresponding  member  of 

Franldin  pathetically  complains  that  he  Mid  his  ^«    Imperial    Academy    of    Sciences    of    Saint 

best  to  dlwuade  Ralph  from  attempting  to  be-  Pe^"burg     He  projected  an  exhaustive  histoiy 

come  a  poet";  but  apparently  Pope  wis  more  "*  **"?*'"' h"V'*'ij''"/?"J'''!^T"-  1 '^  '^^ti^*' 

effective.    Ralph's  'History  of  England  during  "er  he  published. his  Oxford  Taylorian  lectures. 

the  Reigns  of  King  William.  Que<li  Anne.  anS  '^arly  Russian  History.' 

George  I.'   0744)  is  valuable  tor  tbe  informa-  Ram,  Thomaa,  English  bishop:  h.  Windsor 

tion  it  contains.  1564:  d.  Dublin  24  Nov.  1634.    He  was  educated 

Ralph,  Julian,  American  author:  b.  New  at   Eton  and   Cambridge,  and  in    1599  accom- 

York  27  May  1853 ;  d,  there  ao  Jan.  1903.     At  13  panied   Essex  to   Ireland,  and  in  the   following 

he  began  newspaper  work  as  typesetter  and  later  year  was  made  dean  of  Cork.     On  2  May  160S 

engaged  as  reporter  at  Red  Bank,  N.  J.     From  he  was  consecrated  bishop  of  the  united  sees  of 

here  he  removed  to  Webster,  Mass..  to  edit  The  Ferns  and  Leighlin.     Ram  was  a  careful  bishop. 

Times  of  that  place,  and  thence  to   New  York,  constantly   resident,   and   did   what   he   could  to 

where  he  came  into  prominence  in  reporting  the  maintain   schools,   but   the    recusant   clergy   ex- 

Bcecher  trial  in  1875.     He  at  once  engaged  viiib  communicated  all  who  used  them.     He  was  one 

the  New   York  Sun  and  held  a  position  on  ita  of  the  twelve  bishops  who,  26  Nov.  ]6a6,  signed 

■  staff     for    20     years.     He     was     in     ihe     East  a  protest  against  tolerating  popery, 

during   the   Chinese-Japanese   war   in    i8<)4   re-  Ram,  Battering.     See   Battehinc-RAII. 

porting  that  strugele  and  traveling  in  many  parts  _          tr   j       i-           c       ^               _. 

of   Asia.     RetLrnmg   to   London   he   joinedthe  ^"^  Hydrauhc.       See   HydiiauliC8. 

foreign  staff  of  the   New  York  Journal  and  re-  Rama,    ra'ma.    in    Hindu    mythology,   the 

ported    the     Turkish-Greek    war.    Queen    Vic-  name  common  to  a  personage  appearing  as  three 

toria's  Diamond  Jubilee  in  1897.  and  the  crown-  incarnations  of  Vishnu  (q.v.),  all  great  warriors 

mg  of  the  Ciar  o(  Russia.    The  outbreak  of  the  of  surpassing  beauty.    These  three  forms  are 

Boer  war  found  him  again  a  field  correspondent,  distinguished  as  Bala  Rami  or  Balaram.  Para- 
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somra  cr   Parasram,   and  Rilma   Chandra  or  in  il^i  became  profccsor  of  history  at  Catn  and 

Dxsfat  RSma.     Rama  first  appeared  in  the  sixth  in    1875    was    transferred   to   the   »aiiie   post   at 

incarnation,  and  his  deeds  are  ceiebrated  in  a  Nancy,    In    1879    he  became   secreUry   to  the 

poem  called  the  'Ramayana,*  the  best  grreat  epic  Ministry  of  Public  Instruction,  and  in  1881  was 

poem  of  ancient  India.    In  tfijs  poem  all  three  of  nominated  to  a  position  in  the  Normal  School  at 

the  heroes  are  celebrated,  but  me  last-named,  or  Caen  and  shortly  afterward  made  professor  of 

Rami  Chandra,  has  his  life  and  deeds  detailed  modem  history  at  Paris,    From  iSjiiS  to  i8g8  he 

at   greater   length   than   the   othera.    The   stoty  was  minister  of  public  instructiMi  in  the  Meline 

tells  how  Sita    his  wife,  was  carried  away  to  Cabinet    His    chief    worics    are     'La    Russie 

Ceylon  by  the  kinR  of  demons,  one  RxTana,  and  Epique>  (1876)  ;  'Histoire  de  la  Russie*  (i8;8) ; 

how  Rama  rescued  his  wife,  bridging  the  water  'Histoire  de  la  Civilisation  Frangaise'    (188?)  ; 

between  Ceylon  and  India  by  the  aid  of  an  amy  'Histoire  de   la   Civilisation  Contemporaine  en 

of  monkeys.     He  slew  the  demoos  and  became  a  France'      ( 1888)  ;     in     collaboration     with     M. 

great  hero.     The  Ratnayana  is  often  likened  to  Lavjsse,    'Hisloire    Generale    de    ta    France    du 

the  'I!iad,'  to  which  it  bears  great  resemblance.  IVe  Siede  a  nos  Jours'   (1892). 

Ramadan,  ra-ma-dan'  or  ram-a-dan',  the  Ramb«rg,  rim'b£rg,  Arthur,  Baron,  Ger- 
ninth  month  in  the  Mohammedan  calendar,  has  man  painter:  b.  Vienna  4  Sept.  1819;  d,  Munich 
30  days.  Since  the  Mohammedan  year  is  a  5  Feb.  i875.  He  studied  art  at  Hanover  and 
lunar  one,  Ramadan  comes  at  all  the  seasons,  early  made  a  tour  in  Italy,  Hungary,  and 
being  eleven  days  earlier  each  year.  In  about  33  Styria.  In  1840  he  attended  the  university  at 
years  the  month  has  made  a  complete  cycle  01  Prague,  while  at  the  same  time  uniting  the 
the  year.  Ramadan  is  important  chiefly  because  pursuit  of  art  with  his  other  studies.  In  1842 
it  is  supposed  to  be  the  month  in  which  Mohara-  he  became  a  pupil  at  the  Art  Academy  of  Drea- 
med received  his  divine  revelation  and  is  there-  den  under  J.  Hiibner,  and  among  other  early 
fore  made  a  month  of  solemn  observance  pictures  produced  his  'Weddil^  of  Dwarfs* 
among  the  faithful.  During  the  30  days  the  after  Goethe;  and  'The  Emperor  Henry  1.  on 
true  believer  abstains,  between  dawn  and  sunset.  His  Hungarian  Campaign,'  In  1850  he  went  to 
from  all  eating,  drinking,  smoking;  bathing  and  Mimich  and  executed  a  series  of  genres  illustral- 
all  other  delights  of  the  body  are  likewise  for-  ing  the  works  of  Schiller.  In  i860  he  was  ap- 
bidden.  The  more  devout  of  the  Mohammedans  pointed  professor  to  the  Art  School  in  Weimar, 
remain  behind  closed  blinds  during  the  day  and  and  six  years  later  took  a  similar  position  in 
devote  themselves  to  prayer  and  to  reading  the  the  academy  of  Munich,  His  subsequent  pro- 
Koran,  ond  particidarly  Sura,  in  the  second  book  ductions  include  'The  Court  of  Frederidc  II.  in 
of  which  are  found  the  references  to  the  fast  of  Palermo' ;  and,  araonii'  his  genres,  most  notable 
Ranadan.  There  are  special  prayers,  ao  in  are  his  'Hermann  und  Dorothea'  after  Goethe; 
number,  which  during  this  month  are  added  lo ,  and  'Luise,'  after  the  poem  of  J,  H,  Voss,  which 
the  usual  evecing  prayers,  repeated  at  dijsk  by  latter  was  much  admired  for  its  brilliancy  in 
the  true  believer,,  Ramadan  is  also  the  month  in  design  and  execution.  He  also  frescoed  the 
which  the  Turkish  Government  usually  takes  walls  of  Luther's  chamber  at  Wartburg;  and  for 
occasion  to  institute  reforms,  or  to  promise  to  the  Grand  Duchess  of  Saxe-Weimar  illni^lrated 
institute  them,  apparently  to  curtail  the  national  the  tale  of  the  'King  of  the  Frogs.> 
euenses  and  lighten  the  tax  burden,  and  gen-  ni.  "'i.-  ti_  ti--i. 
e^lly  to  under^ke  those  measures  that  tend  to  p^^»"^fg;,  ."S  ?„";«',  .^^""h"  f^^Trli 
populariM  the  government  with  its  subjects.  (^rman  arOst :  b  Hanover  1763;  d.  diere  6  July 

The  rigid  fist  enjoined  by  the  Koran  is  not  ^^-  He  first  showed  his  Ulent  by  drawings  of 
required  of  those  who  are  unable,  because  of  ?<=«""  ""  "^^  Harz  Mountains,  these  became 
I^ysical  reasons,  to  withstand  it  "f  hus  mothers  '™*",  "  ^^^  "^  }V"«  °^  H^'^^A  '"3 
with  yoimg  babies,  and  those  e:<pecling  to  be-  wvereign,  as  Elector  of  Hanover,  who  induced 
come  such?  infirm  old  people,  people  weakened  ^im  lo  go  to  Loiidon,  where  he  provided  for 
by  illness,  and  others  in  like  circumstances,  are  »™-  .  ^«  remained  there  nine  years,  and  per- 
ekcused  m  whole  or  in  part.  In  some  instances,  fected  himself  under  Reynolds.  Murphy,  Bar- 
as  is  the  case  with  soldiers  on  active  duty,  the  toloza,  and  other  engravers  of  the  5rst  rank  in 
remission  is  conditional  upon  a  future  fast  of  England,  engraved  drawings  of  his.  In  1788  the 
similar  length  and  severity,  fe"S  seat  him  to  Italy,  whence  he  returned  to 

The  fast  of  Ramadan  terminates  each  day  with  Hanover,  where  he  was  appointed  painter  lo  the 
nightfall,  and  as  the  Mohammedan  keeps  the  ««^":  P«*  pamters  and  designers  have  pro- 
letter  rather  than  the  spirit  of  the  law  of  the  <>«='»  ^o  "?»"?  ,7?  ,  ^^  •"•  ''.",'.''"*,  "P"*,'!? 
Koran,  the  nights  of  this  month  are  filled  with  I^evented  the  fiiU  development  of  his  talenL  He 
feasting,  the  more  joyous  because  of  the  absti-  distmgui^ed  himself  particolariy  in  humorous 
nence  during  the  day.  These  repasts  often  be-  drawings;  as  in  his  illustrations  to  'Reineke 
come  wild  revels,  or  even  flagrant  debauches,  Fuchs>  and  'Eulenspiegel,'  The  drawings  m 
which  last  until  daylight,  when  the  glutted  the  magmiicent  edition  of  Wieland  s  works  are 
participants  once  more  partake  themselves  to  all  ^  him  j  some  he  etched  himself. 
fasting  and  prayer.  Following  the  fast  of  Rama-  Rambler,  The,  a  semi-weekly  periodical 
dan  for  three  days  there  is  celebrated  the  feast  after  the  model  of  Addison's  'Spectator,'  pub- 
of  the  Lesser  Beiratn,  during  which  all  labor  lished  in  London  by  Dr.  Samuel  Johnson  1750-52, 
ceases  and  the  Mohammedans  give  themselves  and,  like  its  piololjpe.  of  much  influence  imon 
lo  an  sorts  of  table  enjoyments,  English  life  inthe  18th  century. 
r  >.^^^.  ■t'Lf!-^,^^-  ^^  SANSxaiT  H.,„boo't»n,  the  fruit  of  the  tree  JVffAri- 
Lanouace  and  Literatom^  ,^„  hppa^n^.  of  the  order  Sapiniacet,  macb 

Kambaud.  ran-bi,  Alfred  Nufaolaa,  French  priz«d  in  the  Malayan  Archipelago.    It  is  about 

... .„j    !.«=,.. V.    D ^  j„,y  j,,^  gj^  ^^  J  pigeon's  egg,  of  a  red  color,  rich 

*'"  and  of  a  pleasant  acid  laite.    The  fruics  Utcht 
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throDgh  Of  by  a  certain  amount  of  ^  ^i^^  "'  (levoted  to  self  ■improvement  all  (he 

mucus,   pus,   blood-serum,   or    -  .j**^    ,,.''r,iuld  spare.    After  attending  a  course  of 

these.    Rales  of  the  first  *-  "^^.■/'^ :-\Jjih'S  he  was  admitted  to  the  degree  of 

the  second  are  called  ^■'''         u  i-.  o"  which  occasion  he  questioned  the  in- 

usually  musical,  a*- '  ^■''^  ^'    a'/. ''^''V      °^     Aristotle.     His      'Instilutionum 

chest,  where  the*  y  "^  i^"*^*;'*/  fiiieclicarum  Libri  IIP    (1543).  and  "Animad- 

high-pitched   -n\  .^  .      .   ■■.-^\\.  ■^■gr   ^ersionum  in  Dialecticam  Aristoielis  Lihrj  XX' 

low-pitched,  b'  -    "''  'J       '  .    ■■;.■■■;  rV '^  raised  a  storm  against  him  in  the  university; 

mgonthesc  .  '  ...-^      .'    "    '  ^   % 'iw*?ls    '*'*'''    publication    was    prohibited,    and     extant 

or  larger  b  a'  '.  •,V-"-„,''  "L.    copies  ortlerfd  to  be  burned  before  the  Royal 

Such  ralw  ••.         ,     -   '    :   --^  •^J'Ji    College  of  Cambrai.     Having  obtained  the  pat- 

bronchiti  -■''■- V'S'^t^     ronage  of  the  Cardinal  De  Lorraine,  the  prohibi- 

?'  a, or  ■"''\i">'"jj^™.    t'on  of   lecluring  imposed   in    1543   was    with- 

h?s  be  _     .^'■;,^"'"",Ts   poet^     drawn   in    1547.  and   in    15.^1    he   was  appointed 

Itinds  ,.-  >yf>'  '^'ILr;  lial-    professor  of  rhetoric  and  philosophy  in  the  Col- 

seml  _     ■  ''".  ■(I"''^'J!7    i^aint      'cge  Royal  at  Paris.     His  spirit  of^  free   inquiry 

b«-  '  -.-'jiii  ^f^'^^Sevigii^     ultimately  led  him  to  become  a  Protestant,  and 

1  .    ■    i>"r,uM  ^    ;;,i„HlffiT»'nf    he  was  obliged  to  flee  from  Paris,  but  he  im- 

■"  .       -.     U-'-'^tlll-^!  Z^n^lhi:     fortunately  returned  in   1571   and   was  killed   in 

■■     '<■  l^'%u'''''-'°^lerm^tuxl    ^^*=     massacre     of     Saint     Bartholomew's.     His 
. .  ■<  ".„  dt  _,.  oi  ar^  original  ^har-    '*'°^^^'  relating  to  grammar,  logic,  mathematics. 


;;  .  ic  satires  of  the         ^'^  doctrines  were  widely  diffused.    FratKe, 

',<"  '  .5  Ridicules'  and  England,  and  particularly  Scotland,  were  full  of 

<'j-;  Hotel  did  much  J*a^''"^:    "*?   '"eic    was    introduced    into    the 

^^'S^,«^  ^'.ionar.d  finish  of  the  language  University  of  Glasgow  ai«1  in  the  German  um- 

't^/^jftTpW^'l' ,  of  good  caste;  and  it  was  yersities.    Consult:     W^ddingion.    'Ramos    sa 

w«'^'rt«6''?&hfi'<^  playwright  its  name  Vie,  see  Ecrits  et  ses  Opinions'    (185s);  Des- 

'^i^n»<''''^*,,Wa  derisive  epithet.     Con-  maze,  'Ramus'   (1864)  ;  Lob.lein.  'P.  Remus  als 

-i"^  'ft'  '^"iM^"'re  pour  sefvir  a  THis-  Theolog'   (1878)  ;  Voigt,  'Ueber  den  Ramismus 

^.    f^'^'^im  Polie  en  France  pendant  le  d"  Universitat  Leipzig'   (188S)  ;  Owen.  'Skep- 

'"llt  dt .^  r^ Siidt'       (1834);       Bruneticre,  tics  of  the  French  Revolution'  (i8q3)- 

^.r-sep'"* Etudes   Critiques'    (2d    ed.    1886);  Ramenghi,  rii  mJEn^ge,  Bartolomeo.     See 

-fJooi'w'Vxhe  Hotel  de  Hambouillet'    (1900).  Bagnacavallo. 

V'"'"*"''    ujUet,  a  breed  of  sheep  (q.v.).  Rameses,  rSm't-sfiz,  or  Ranwes  (in  Egyp- 

R«»boii""='  ,..,.,.      ■■      -  lian  "the  Child  of  the  Sun"),  the  name  of  several 

_^ean,  Jean  f  hillippe,  zhon  fe-lep  ra-mo,  Egj,p,jan  ^ings,  especially  of  the  tpth  and  aoth 

Fre^'""A''^'f'SP°?^''^c  ''•'^'''"Ji'-'*b°''.°"  d^aMies.    of    which     the     most     notable     are: 
«^""'  '^d-  some'skili  in  m'usic^  io^ned"!  Rame»e»  IL  (Or.  Seso=.ris),  son  of  Sethos. 

%any''ofp'rr.SeS  Ly  wh^\hen^rwas  "e   was   .he  tlnrd   king  of  the   ,gth  dynasty, 

'STcofflPoUon    of  his    was    represented    at  ^■'.<'   rergned    i^x^^t^So  r.c     He  made  a  cam- 

fvlCTon.    He  studied  sacred  music  under  Mar-  P'^^'^  ^S^'""  ^yria  and_  advanced  victoriously 

5.Vnd    at    Paris;    was    appointed    organist    in  as    far    as    Beryius    (Betrut),   on   the    Phceni- 

Clermont  cathedral,  and  in  1722  made  his  repu-  can    /"jisl    of  _  the    Mediterranean.    He    next 

ration     as    a     musical    theorist     by    publishing  extended  Egypli.in  dominion  over  Ethiopia,  and 

■  Traite  de  I'Harmonie.'     Four  years  after  ap-  a  pa"  of  Arabia  and  began  the  cutting  of  a  canal 

peared    his     <Nouveau    Systdme    de    Musique  between  the  Mediterranean  and  Red  seas.    But 

Theorique,'  which  was  followed  by  his  *Genera-  the  great  event  of  Ins   reign  was  his  war  with 

tion  Harmonique.'     His  greatest  claim  to  mtisi-  "le  Khua.  supposed  to  be  the  Hiltttes.     He  de- 

cal    reputation    is    based    upon    his    dramatic  fealed  a  confederation,  among  whom  the  Khita 

compositions,    of   which    'Hippolyte  et   Aricie'  were    the    chief,    m    a    irrcat    battle    near    the 

appeared  in  1732  and  was  followed  by  22  works  Kadeshon   (Orontes)   in  Syria,  and  subse(]uently 

of  grand  opera,  of  which  the  most  notable  is  ^^^^  Jerusalem  and  other_  places.    He  fortified 

'Castor  and  Pollux'   (1737),    In  1750  he  pub-  'he  east  of  Egypt  by  erecting  a  great  wall  from 

lished    his    'Dissertation    sur    le    Principe    de  Pelusium  to  Heliopohs  and  Tarns.    In  his  reign 

I'Harmonie,'    in  which  he  reduces  harmony  to  Thebes    rose    to    great   magnificence.    Here   he 

one  single  principle  — the  fundamental  bass,  on  erected    the    splendid    temple    known    as    the 

which   he  proves  all   the  rest  to  depend.     This  Rameseura,    with    3    sitting    statue    of    himself 

work  procured  him  an  invitation  from  the  court  mo"   than   60  feet   high.     He   is   the   king  who 

to  superintend  the  opera  at   Paris.     Louis  XV.  oppressed    the     Hebrews,    and     the     father    of 

granted  him  a  patent  of  nobility,  and  the  order  Menephtliat,  under  whom  (be  exodus  took  place. 

of    Saint   Michael,    and    in    1876   a    statue   was  He  had  in  sons  and  59  daughters,  and  we  have 

raised    to    him    in    his    native    city.    Consult:  more  records  and  statues  of  him  than  of  any 

Pougin,    'Rameau,    Essai    sur    sa    Vie    et    ses  other    Pharaoh.     His    mummy    was    discovered 

(Euvres'   (1876).  "ear  Tliebes  in   1881  and  in   t886  placed  in  the 

_,       -.,»...       r.,^  Egyptian  Mu=eum  at  Cairo. 
R»»6..  ra-ml,  Loui«  de  1..    S«c  Ouiba.         ](„„„  i,,.,  n.  Rh.mpsiiiws  o(  Htro- 

Ram£e,    Pierre,    pe-ar    ra-ma    (Latinized,  dotus,   belonged   to   the   20lh   dynasty,   and   was 

PtTBUS   Ramits),  French  humanist  and  mathe-  also   a   king   of  note,   some   of   whose   achieve- 

inatictan:  b.  Cuth.  near  Soissons,  isis;  d.  Paris  ments  seem  to  have  been  ascribed  to  Sesostris. 

26   Aug.    1572.     He   went   to    Paris   about    1523  He  reigned  1180-1150  B.C.,  during  which  period 

whfn  he  was  but  eight  years  old.  and  became  he  had  to  withstand  many  invasions  of  the  sur- 

lackey   to    a    rich    student    in   the    College    of  rounding  nations,  but  was  uniformly  successful 


RAMGeCS  — RAMIB 

in  war,  and  active  in  great  undertakings  in  time  India  and    Ceylon,  and  between   the   Gttlf  of 

oi  peace.    At  Aledinet-Abu  lie  built  a  magnificent  Manaar     and     Palk     Strait,     about     14     milei 

temple  in  memury  oi  his  warlike  achievements  long  and  5  wide.    It  is  one  of  the  islands  that 

in  Nubia  and  Syria.     The  mummy  oi  liiimeses  form  the  chain  known  as  Adam's   Bridge,  and 

III.  was  found  in  lliSG.     Nine  other  kings  of  the  contains  a   famous   Hindu  temple  of   Dravidian 

name  of  Ramcses  are  mentioned  as  liaving  be-  arehittclure,  which  attracts  many  pilgrims  from 

longed  10  the  aotli  dynasty  (1150-1050).  all  parts  of  India.    The  port  of  the  island  is 
Pambam ;   it  also  contains  a  small   "               "    ' 


K«inc«e>,  a  city  of  Egypt,  in  the  district  _  vi  ■  "  /  1  ■"  1 
of  the  same  name,  suppos^  to  be  the  same  a«  Rameswaram.  There  is  a  passage  for  ships  of 
Raamses.  one  of  the  treasure-cities  bmlt  for  moderate  siie  between  Ihts  island  and  the  con- 
Pharaoh  by  the  children  of  Israel  during  their  **"«"*■    ^<*P-  '7'<'54- 

bondage  in  Egypt.  It  was  from  this  point  that  Kam'ii,  Rhea,  or  China  GrasB,  Bahmeria 
the  IsraeUtes  set  out  in  their  exodus  frooi  Egypt;  tenacissima  and  B.  nwea.  Shrubs,  five  to  eight 
and  its  geographical  position  is  therefore  of  great  feet  high,  producing  in  the  bark  of  their  stalks 
interest  as  dctermiiiiiig  tiieir  route  toward  the  or  stems  3  bast  fibre.  Technically  ramie  and 
Red  Sea.  The  district  or  "land"  of  Ramcses  has  rhea  are  derived  from  letiaciisima  and  China 
been  identified  by  some  with  Goshen,  or  a  part  grass  from  nivra.  This  distinction  has  never 
of  Goshen.  As  for  the  city,  some  have  supposed  been  regarded,  however,  in  the  economic  liters- 
it  lobe  in  the  neighboriiood  of  On  or  Heliopolis;  ture  of  the  subject,  the  term  ramie  being  eom- 
others  somewhere  near  Old  Cairo,  on  the  op-  monly  used  to  designate  all  bcehmeria  fibre, 
posite  side  of  the  Nile  from  ancient  Memphis:  China  grass  being  either  a  synonym  or  the  trade 
Dr.  Robinson  placed  it  in  the  valley  >f  VVady  name  of  the  Chinese  fibre  as  imported.  In  the 
Toumiliit,  toward  the  east  end  of  that  valley,  in  statements  which  follow,  therefore,  ramie  and 
Hie  hne  of  the  fresh-water  canal  to  Ismailia;  and  China  grass  may  be  considered  as  synonymous 
Dr.  Lcpsius  thought  he  had  found  its  site  at  terms,  referring  to  the  fibres  of  both  species,  as 
Tell-cl-Maskhuta,  in  that  region.  This  site,  they  are  practically  identical  from  the  standpoint 
however,  has  been  identified  ly  Navllle  with  of  commercial  utility,  and  as  regards  culture, 
Pithora.  It  is  argued  in  favor  of  the  conjecture  preparation  and  manufacture, 
which  places  it  in  the  neighborhood  of  Memphis,  The  fibre  is  strong  and  durable,  is  least  affected 
that  Ramcses  must  have  been  near  the  capital  or  by  moisture  of  all  fibres,  and  takes  first  rank  as 
residence  of  Pharaoh  at  the  lime  of  the  exodus,  a  textile  substance.  It  is  adapted  to  the  widest 
and  as  tiiis  was  Memphis.  Rameses  must  there-  range  of  uses  of  any  known  textile  It  has  been 
fore  have  been  near  Ihis  city.  But  though  Mem-  made  into  stuff  goods  for  rrien's  wear,  ladies' 
phis  was  the  ancient  capital,  it  does  not  follow  dress  goods,  upholstery,  curtains,  laces,  and  em- 
that  the  Egyptian  king  mvariably  resided  there,  broideries.  The  pile  of  velvets  and  pjuahes, 
Tanis  or  Zoan  was  also  a  royal  residence,  and  stockings,  underclothing  and  knit  goods,  table 
Brngsch  identifies  Rameses  with  it,  an  identili-  damask,  napkins,  handkerchiefs,  shirtings,  sheet- 
cation  which  suits  the  biblical  narrative  quite  ings,  sail  duck,  carpets,  cordage,  fishing  net?,  and 
well.  Upon  the  name  of  the  city  is  based  the  yarns  and  thread  of  all  descriptions,  and  u 
theory  which  identifies  Rlmeses  11.  with  the  makes  a  superior  bank-note  paper.  It  is  also 
Pharaoh  of  the  oppression.  used   to  adulterate   silk,   and   for   imitation   silk 

Ramesseum,  rim-es-si'iim,  a  temple  of  an-  K"^'^'   J}"^  P'^""'  ^^  l*""  *Y  »^*'J"'  °*  "- 

cient   Eevnt    on   the  w«t*rn  hank  of  (he   Nile  P^'ment  m  nearly  every  country  in  the  world, 

^t"ited^pr;osleTheb^nd  near  the  moS™  «"<»  '^•""l^  -"i"'"-  t  '^''fK  IT'-  '^'".  '■""' 

i.ilioca  nf   Wi  K-ii-,—!,      iV.   ,^,i^.  »«c>i>..>.  nn.  '•f  wasted,  in  attempts  to  exploit  the  industry,  or 

V'St sWm"S^., y„uT „. ™£,',"p-°  is, I" srs^ "  ■'■=',■:? ,1,° ■""■"  "■; 

>!,,.  ,«.,^i..s   „,„-,.,^  >«  .1?=  ,i^i,  w,,.,™!  ....i^t.fJL  "'"*■     »et  the  fact  remains  that  the  commercial 

Tjs"'£oXT™i  ''iSh^i'S'p'rn  as.sa.''Gi"ii<=Jr  ■"■'  !^  "it 

Mrvcd.    Tbeprincipal  fe.iures  of  li.e  l.mple  viece  f«"!l  »«llio*i.  J«P«"  toj""!  *■  nejrest  lo  t.nb- 

tivn  orMt  i-<.„rt.  ^C.,,1  ..n  f«i  inno  K..  iRn  [i«.f  ''si"ni5  ^  Commercial  industiy  for  the  productioo 

The   front  coprt  cintaini  the  fragment,  of  a  "">'  '"'.''  ""utaclnred  m  the  Umied  State., 

gi«antic  statue  of  Rame.e.  II.  carved  from  ■  """•''  '"  .=""""  «.  expenmenleil  yilh  for 

single  hlock  of  granite  and  estimated  to  have  T  "'  .         nveniors  and  textile  manufacturers 

werghed.  ™hcn  entire,  more  than  850  tons.    The  '■'iS  S™*!,'"''  "'"'  ";?  "•ch'ne  prolilem,  and 

ISO  feel  high  and  the  Monarch  was  X'"",,""  »""  J^CP"™ ".»«  and  the  sp.noing  e.f 

.s    ...t.H     ,.n    t,r.     .t,. —     Tt,-  fte  fihre.    As  far  as  this  country  is  concerned. 


represented  as  sealed  on  his  throne.  The  5=  f'";,  ^'/"r,  ?  ""'  l™""!"  »  concerned, 
cohimns  in  both  courts  are  among  the  most  heau-  !>"  'a"  'hat  the  Cliinese  fibre  can  be  laid  down 
■'■  ■    --'-    -1   of   Egyptian   architecture.    On    '"  San  Francisco  for  abonl  4  cenis  a  pound 


ail  of  the  second  court  is  a  great  s 


li  siluation  into  a  nutshell. 


iiic  Will  ui  uii:  sctuiiu  tuurt  i:s  a  great:  series  Ul     ^   i^-     4-         -        ■_-  V,  

sculpttires  denicling  a  battle  between  Rameses  '-"™val"on  in  (his  county  would  not  pay  at  . 
11.  and  the  Hittites,  in  which  the  king  is  shown  ""^^  £.""*•  ^"^  '""«  '^  "ot  a  machine  in  exist- 
as  victoriously  pursuing  the  enemy's  forces.  T"*^*  *T  produce  enough  marketable  fibre 
Opening  on  the  second  court  is  a  beautiful  hall  '"  \.°^y  '?  ^^K  *°''.  '"^  <^"'^'  "'  running  the 
of^pillars,  the  walls  of  which  are  adorned  with  "lacbmes  when  American  wages  are  considered. 
battle  scenes  and  religious  subjects.  A  smaller  ,  '*^""*  ma"!'fectures  have  been  on  the  market 
chamber  adjacent  to  the  hail  of  niUars  is  notable  for  J-ears,  derived  from  European  source-s  and 
for  its  astronomical  ceiling.  The  temple  was  '"^^^  from  raw  fibre  produced  tn  China.  And 
described  by  Diodorus  Siculus  under  the  name  ""^"X  man u far tu res  made  m  whole,  or  part,  from 
of  the  Tomb  of  O-^ymandyas.  Il  is  sometimes  """i  are  sold  as  somethmtt  el.«,  because, the 
called  the  Memnonium  "'"''  '*  """""wn  to  the  public,  or  because  it  is 
,  ,  "*'*'  3*  *"  adulterant,  as  in  silk  fabrics.  See 
Kotneswaram.  ra-mes  wa-i^m.  a  low  CnntA.  Cirdace,  Cordagb  Industries,  Fraja 
taudy  island  between  the  southern  extremity  of  Hemp.  Ropb. 


>y  Google 


RAHILLIttS  ~  RAUl>OLLA 

Consult  ^Report  on  Rhea  Fibers'  (Watson,  in  a  speciec  of  monotheistic  wordrip.  He  trans- 
its) ;  Bulletin  Royal  Kew  Gardens;  Dictionary  lated  the  Vedanta,  a  cempendiutn  of  the  doc- 
Economic  Products  of  India;  Reports  (i,  3,  trinea  contained  in  the  Vedas  or  ancient  sacred 
and  7)  OfEce  of  Fibre  Investigations,  Depart-  books  of  the  Hindus,  fr<nn  the  Sanskrit  into  the 
Tnent  of  Agriculture;  also  tlie  French  publica'  Bengali  and  Hindustani  languages,  and  distrib- 
tions  of  Favier,  De  Landtsheer,  Michatte,  Roux,  uted  the  translation  gratuitously.  This  he  aftcr- 
Ringleioann,  and  the  ramie  literature  published  ward  published  in  English,  for  the  purpose  of 
by  mt  Ministry  of  Agriculture  of  France.  proving  to  his  Etiropean  friends  'that  the  tuper- 
Chas.  Richards  Dodge,  stitious  practices  which  deform  the  Hindu  relig- 
,  „  ion  have  nothing  to  do  with  the  pure  spirit  of  its 

HamiUics,  ra-m£-y5,  a  village  of  Belgium,  dictates.*    Fr«n  the  perusal  of  the  New  Testa- 

m  the  provmce  of  Brabant,   13  miles  north   of  ja^ai  he  found  (he  says)  the  doctrines  of  Christ 

Namur  and  z8  miles  southeast  of  Brussels.     On  n,(,re  conducive  K>  moral  principles,  and  better 

33  May  1706  the  Duke  of  Marlborough  gained  adapted  for  the  use  of  rational  beings,  tjian  any 

here  a   signal   victory  over  the   French   under  ^t^„  „hich  had  come  to  his  knowledge.    In  i8ao 

Marshal  Villeroi  and  the  Elector  of  Bavaria,  he  accordii^ly  published  the  'Precepts  of  Jesus 

The  numbers  were  about  60,000  on  each  side;  (he  Guide  to  Peace  and  Happiness,'  consisting 

the  Joss  of  the  allies  was  about  4,000  men   that  chiefly  of  a  selection  of  moral  precepts  from  the 

of  the  French  15,00a     The  consequence  of  this  Evangelists,  and  Unitarian  in  its  character.    On 

tattle    wM    the    immediate    evacuation    by    the  33  j,^  jgjQ  he  founded  at  Calcutta  the  Brahmiya 

French  of  the  chief  strongholds  in  the  Nether-  gp^j     f^^^   „hich  was   derived   the   Brahamo 

lands.    See  Spanish  Succbssion,  Wak  or  lat  Sotnaj    (q.v.). 

Raininz,    ra-me'reth,     Ignado,     Mexiean  Rammohun  Roy,  in  his  doctrinal  views,  was 

poet  and  philosopher;  b.  San  Miguel  el  Grande  a  Unitarian,  holding,  however,  the  pre-existenee 

23  June  1818;  d.  Mexico  15  June  1879.     He  was  and  superangelic  dignity  of  Christ,  and  consid- 

descended  from  a  family  of  pure  Aztec  blood,  ering  the  doctrine  of  the  Trinity  as  a  species 

received  a  good  education  and  early  devoted  his  of  polytheism.     He  believed  possible  a  combina- 

attention  to  literature.     He  founded  'Don  Sim-  tion  of  Brahminism  and  Christianity.    His  views 

plicio'  in  1846  and  was  author  under  the  pseudo-  were  at  first  much  misunderstood  in  England, 

nym  "The  Necromancer*  of  many  philosophical  and  it  appears  that  even  Bishop  Heber  regarded 

articles  and  satirical  poems.    His  writings  have  him  as  an  atheist.    In  1830  he  went  to  England 

never  been  collected,  but  his  'Manual  of  Rudi-  in  the  character  of  ambassador  from  the  king  of 

memary  Knowledge'  was  published  in  1884.  Delhi  (who  gave  him  the  title  of  Rajah).    Con- 

Ramman,  ram'man,  or  Rimmon.  a  deity  ?ult:  Carpenter,  'A  Review  of  the  Ubors,  Opin- 
worshipped  by  the  Babylonians  and  sometimes  '°"^-  and  aaracter  of  Rajah  Rammohun  Roy' 
called  klM  Hadad.  He  was  the  god  of  the  all-  (1833)  ;  Fox,  'Discourse  on  Occasion  of  the 
pervading  atmosphere,  especially  of  the  winds.  ^ .^  }>  °^,^.^i^^  Rammohun  Roy'  (1833);  Max 
In  this  rlspect  he  may  be  hkened  to  the  Meeruts,  Midler,  'Biographical  Essays'  (1883). 
or  storm  gods  of  northern  India,  for  his  name  Ramo'iM,  a  novel  by  Mrs.  Helen  Hunt 
IS  derived  from  a  Babylonian  word  meaning  Jackson,  published  in  1884.  It  is  a  picturesque, 
•loud  Botmdbg'  or  'bellowing."  In  the  Bible  sympathetic,  and  faithful  picture  of  Spanish 
•the  House  of  Rimmon'  is  spoken  of  as  his  tcm-  and  Indian  life  in  California.  Though  the  story 
pie  at  Damascus  (2  Kings  v.  18).  He  is  sym-  is  a  passionate  appeal  for  justice  to  the  Indian 
boUzed  by  the  bull ;  la  the  god  of  storms  and  jt  is  m  form  one  of  the  most  delicaU  and  beau- 
floods  and  .of  the  charge  of  battle  and  is  reprc-  nfui  examples  of  romantic  literary  art  that 
seated  armed  with  thundeihotl  and  battle-axe.  English  afforda. 

Consult;     Baethgen,    'Beitriige  znr  semitischen  _,       ,  .  -- 

Religionsgeschichte'   (1902);  Jastrow,  'Religioii  Ratnpion,a  biennial  herb   ICampmula  ro- 
of Babylonia  suid  Assyria'  (i^),  pvntulus)  of  the  order  Campanulaceit.    It  grows 

_           i_T»          -         iLKf-Ti-j  about  30  inches  tall,  has   a  parsnip-like  root, 

Rammolnin  Roy,  Tam-m5-hfln    roi,  Hindu  obovafe  leaves,  lilac  flowers  in  a  spike  or  raceme, 

rdigious  reformer;  h.  Burdwan  district,  province  ^„^  ^.^  s^all  seeds.     It  is  a  native  of  Asia, 

of  Bengal.  India,  i??^;  d.  S tap leton  Park,  near  Europe  and  northern   Africa,  where   it  is  culti- 

Bnstol,    Englaiid,    27    Sept.    1833.  ,  He    was    a  ^^f^   i^f   j^   ^oots   and   leaves,   the   former  of 

Brahman  of  strict  education,  but  early  renounced  „hich    are    used   like    radishes,    the   latter   like 

the    polytheism    of    Brahminic    theology.      For  spinach.    The  plants  do  best  in  light,  rich  loam. 

five  years  he  was  dewan,  or  principal  native  pgnially  shaded  and  well  supplied  with  moisture 

officer  in  the  collection  of  the  revenues,  in  one  ^ut  not  wet.     Since  early  spring  sown  plants 

of  the  districts  of  East  India  company  s  services,  ^re  likely  to  run  to  seed,  other  sowings  should 

"-  afterward  studied  Latin,  Greek,  and  Hebrew.  1,^   ^^^^   ;„   egrly   summer.     The   plant   is   less 


■  A  careful  study  of  the  sacred  writings  of  tlie  popular  in  America  than  abroad. 
Hindus  had  convmced  him   that  the  prevailing 

religious  notions  of  the  Hindus  were  grounded  RampoHa,   rara-pdna,   Mariano,    MaaotJis 

upon  a  gross  perversion  of  dieir  religion,  the  del  Tindaro,  Roman  prelate;  b.  at  Polizii,  Sicily, 

original  records  of  which  appeared  to  him  to  in-  17   Aug.    1843.     Bom   of   an   aristocratic   family 

culeate  a  system  of  pure  theism.    He  now  be-  he  was  educated  at  Rome  and  took  priest's  orders 

came  anxious  to  reform  the  creed  and  practice  at  23.    Several  years  later  he  entered  diploma(7 

of  his  countrjjmen,  and  determined  to  devote  his  and  was  made  secretary  to  the  Papal  nunciature 

talents  and  his  fortune  to  this  undertaking.     A  at  Madrid.    During  the  absence  of  the  Nuncio 

work  of  his  in  Persia  on  'The  Idolatry  of  all  Simonei    in    1S76  he    acted    so    brilliant   a   [lart 

Religions'    Aroused   much   proteal     In   1814   he  during  the  Carlist  war  as  to  secure  his  appoint- 

went  Co  live  in  Calcutta,  where  as  early  as  1818  -tient  as  secretary  of  the  Congremtion  of  the 

he  had  united  a  number  of  intelligent  Hindus  Propaganda.    In  1885,  being  then  Papal  Nuncio 
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at  Umdrid,  he  proposed  Popn  Leo  XIII.  as  arbi-  Ramai^,  AQan,  Scottiah  partnit  painter, 

trator  in  the  dispute  between  Spain  and  Gerrnanr  son  of  tbe  preceding:   b.  Edinburgh  I713;  d. 

regarding  the  CaroUne  Islands.    In  1887  he  wai  Dover  10  Ang.  1784.    He  studied  art  in  Loudon 

cnated   cardinal  and  tnade  papal   secretary  of  and  in  Italy,  and  by  1758  had  achieved  a  high 

state  which  post  he  held  until  the  appointment  of  reputation.    George  III.  appointed  him  princiMi 

the  new  Pope  Phw  X,  in  1903.     Tbe  fore^  court  painter.     Walpole  regarded  some  ot  his 

policy  of  the  Vatican  was  influenced  by  him  and  portraits  of  women  superior  to  Reynolds'.    He 

consisted    of    a    conciliatory    attitude    toward  painted  portraits  of  Gibbon,  Chesterfield,  Hume, 

France  together  with  an  opposition  to  the  Triple  Rousseau,  and  many  others,  now  in  tbe  National 

AlIiaiKe,  with  the  ultimate  end  in  view  of  re-  Portrait  Gallery  and  the  gaUery  at  Edinburgh. 

cstablishmg  the  temporal  power  of  the  pope.  Ramsay,    Sir  Atxlrew   Cromble,   Scottish 

Upon   the   death   of  Leo  XIII.   Cardinal   Ram-  geologist:   b.   Glasgow,  Scotland,  31   Jaa   1841; 

polia  was  one  of  the  most  prominent  candidates  ±  Anglesey,  England,  9  D«.  i8qi.     In  1841  be 

to  the  succession.  joined  the  geological  survey   with  which  be  was 

RSmpur,  ram-poor',  India,   (r)  capital  of  connected  until  i88j.    He  became  professor  of 

a  state  of  the  same  name,  on  the  left  bank  of  the  geology  at  Universiw  College,  London,  in  1848; 

Kosila  River,  18  miles  east  of  Moradabad.     It  was  lecturer  at  the  School  of  Mines  1851 ;  pres- 

is  the   residence  of  the  nawab,  who   represents  ident  of  the   Geological   Society   1862;   aiid   di- 

the   Rahilla  chieftain   of  Rohilkhand.     A   lofty  rector- general  of  tbe  Geological  Survey  arid  the 

Aiosque  is  a   specimen  of  oriental  magnificence.  Museum  of  Practical  Geology  1872-81.    He  was 

The   place    is   famous   for   its   shawls,   damask,  popular  as  a  lecturer,  and  held  the  tlieory  tliat 

sword-hlades  and  jewelry.     Pop.   (1901)   77SCa.  many  late  tasins  are  the  result  of  glacial  exca- 

<a)  The  sUte  under  the  superintendence  of  the  vations.    As  a  geologist  he  devoted  himself  to 

government  of  the  United  Provinces  has  an  area  stratigraphy  to  the  exclusion  of  palaeontology  and 

of  899  square  miles.  petrography.    His  worlis  include;  'Old  Glaciers 

u  _            x_'  T    Aii_-    c-n..-.T,  ^n=».  V  of  Nortfi  WbIcs  and  Switzerland'   (1860)  ;  *Tbe 


burgh  7  Jan.  1758.     The  death  of  his  father 


(1872) ; 


early  life  forced  him  to  seek  a  means  of  livcli-  Ramsay,     Andrew     Michael     (ChotW-ib 

hood  in  the  Scottish  capital.     There  he  became  Ramsay),  Scottish  scholar;  b.  Ayr.  Scotland,  9 

bound  as  an  apprentice  to  a  wig-maker,  which  June   1686;   d.   Samt   Germani-en-Laye,   France, 

occupation  he  continued  after  his  apprenticeship  6  May  1743.    He  was  educated  at  the  utuversitiea 

had  ceased.     The  exact  period  when  he  com-  of  Edmburgh   and    Saint  Andrews   and   bemg 

meneed  bookselling  is  unknown,  but  he  is  said  deeply  interested  in  theological  matters  he  went 

to  have  been  the  first  who  esUblished  a  circu-  to  Leyden  where  he  formed  a  friendship  with  the 

lating  library  in  Scotland.    The  library  contin-  mystic  Poiret  through  whom  he  visiicd  Fenelon, 

ued  to  exist  til!  a  comparatively  recent  period,  archbishop  of  Cambrai,  m  Fraiice  in  1710-    The 

His  first  shop,  as  we  learn  from  the  imprint  of  latter  took  a  deep  mterest  m  Ramsay,  succeeded 

some  of  his  books,  was  «at  the  sign  of  tbe  Mer-  m  converting  him  to  the  Roman  Catholic  faith, 

cury,  opposite  to  Niddry's  Wynd»;  but  in  1726  and  kept  him  with  him  until  his  death  m  171S 

he  removed  to  a  house  at  the  east  end  of  the  "hen    he    bequeathed    to    Ramsay    his    papers. 

Luckenbooibs,   and    adopted   for   his   sign    the  Ramsay    then    became    tutor    to    the    Due    dc 

heads  of  Ben   lonson  and  Drammond  of  Haw-  Chateau-Thierry  and  subsequently  acted   in  the 

thoraden.     In  1721  he  published  a  collection  of  same    capacity    to    the    sons    of   the    Pretender, 

hU   poems    which    was    so    liberally    subscribed  Francis  Edward,  at  Rome.    He  visiwd  England 

for  that   he   is   said   10  have   cleared   by   it  400  '"   '73*>'  ^as  elected  to  the   Royal   Society  and 

guineas.     These  poems  had  originally  appeared  on    hi»    return    to    PariB.faecame   tutor   to    the 

on  separate   broadsheets   and   sold   for   a  penny  Vicomte  de  Turenne.     His  writings  wer«  pnb- 

each.    In  1724  the  fitst  volume  of  'The  Tea-  '"shed  in  excellent  French,  but  Ihgugb  of  cotwid- 

Table    Miscellany,'    a  collection   of   songs   ap-  erable  merit  and  very  popular  \a  his  day,  are 

Sred,  which  was  soon  followed  by  two  others,  now  rardy  read.    They  mclndei     <EsMi   Phi- 

irtly  afterward  he  brought  out  'The  Ever-  losophique  snr  le  Gouvemment  Ctvil>    (1721); 

green,  being  a  Collection  ot  Scots  Potnis  wrote  'Vie   de    Ftoelwi'     (r^zj);    <Poems>     (1726); 

by  the  Ingenious  before  i6oo,>  which  was  eqftall'y  'LHistoite  dn  Vicoirite  de  rureone'  {i735);etc. 

successful.     In  1725  appeared  his  famous  pastoral,  Raifiady,  Da»id,  American  physidan  and 

'The  Get«Ie  Shepherd.'     Its  success  was  instan-^  historian:    b.    Lancaster   County,    Pa.,    2    April 

taneous,  and  edition  followed  edition  with  great  T74();   d.   Charleston,    S.    C,   8   May   1815.     H< 

rapidi^.     In  1728  a  second  quarto  volume  of  bia  studred   medicine   and   ptacliscd   in    Charleston, 

poems  appeared;   and  his   'Thirty  Fables,'   un-  where  he   soon  acquireij  'celebrity.     He   was   a 

doubtedly   the  best   of   Ramsay's  lesser  produc-  field-surgeon     in     the    Continental     army,     was 

tiona.   He  was  now  at  the  height  of  his  celebrity,  elected   to   the   State  legislature   in   1776,  was 

and   his   shop   was   the   common    resort   of   the  a  prisoner  of  the  British  in  1780-1,  and  in  1772-^ 

literary  characters  and  wits  of  Edinburgh.     He  served   in  the   Continental   Congress,   acting  as 

Spent  tbe  last  13  years  of  bis  life  in  a  quaint  president  in  1775-^-     He  was  a  member  of  the 

house  he  had  buih  on  the  north  side  of  Castle  South  Carolina  legislature  in  1801-15  and  was 

Hill,  although  he  did  not  give  up  bis  shop  until  president  Of  the  State  senate  when  he  was  killed 

within  three  years  of  his  death.    He  was  buried  by   a   lunatic.      He   labored   zealously   with    his 

in  Greyfriars'  Churchyard,  where  a  monument  pen  to  promote  the  cause  of  the  American  inde- 

nas  been   erected.     Another  monument,  erected  pendence,  and  among  his  publications  are :  'The 

in  1865,  stands  in  Princes'  Street  Gardens.    Con-  History  of  the   American   Revolution'    (178;!)  J 

suit  'Life'  by  Smealon  (1890)  ;  Graham,  'Scot-  'The  Life  of  Washington'    (1789)  ;   'The  His- 

tisfc  Men  ot  Letters  in  the  i8th  Century'  (1901).  tory    of    South    Carolina'    (1809)  ;    'Univorwl 
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History  Americanized,  or  an  Historical   View  1851.    He  was  educated  at  tlie  universitia  of 

of  the  World,  from  the  Earhest  Record  to  the  Aberdeen,  Oxford,  and  Gottingen,  was  Oxford 

19th  Century*   (12  vols.  iSid-i?)  ;  etc,  traveling  student  in   1680,  and   from  that   date 

Ramsay,     Edward     Bannerman,     Scottish  ""wa'ds  h«  traveled  extensively  in  Asiatic  Tur- 

EpiscoiMl  clergyman:  b.  Aberdeen  31  Jan.  I79J;  T^"  -  ^?  '**,?  ^f  ""  appointed  to  the  chair  of 

d.   Edinburgh   27   Dec.   1872.     He    was   the   son  l^*^!^^^  archaeology  at  Oxford,  and  since  1686 

of  Alexander  Burnett,  but  adopted  the  name  of  hf s  been  professor  of  humaDUy   (Utm)   m  the 

his    grand-uncle,    Sir    Alexander    Ramsay,    by  Uai^rsiiy  of  Aberdeen.    He  has  made  a  special 

whom  he  was  brought  up.     Educated  at  tarn-  f*"?^'  °*  ^^^  go^raphy  and  topography  of  Asia 

bridge,  he  look  holy  orders  and  went  lo  Edin-  Mjpor,  and   among  his  works  are:    '  The  H»- 

burgh  in  1823  as  a  clergyman  of  the  Scouish  •?'-»»lG<rogr3phy  of  Asia  Mmor'  (1890) ;  »Tbe 

Episcopal  Church,  becoming  dean  of  the  diocese  ^^^^"^  '"  ^^   Roman  Empire  before  .a.d    I70> 

in  1846.    He  is  best  known  by  his 'Reminiscences  <'^J>'  *'"'|nB  ««»'   Sl   Paul  in  Asia  Minor 

of  Scottish  Life  and  Character'    (1858),  which  f"^  the  early  persecutions  of  the  Christians; 

has  had  great  popularity.     Among  other  woilts  /^^     fities      and      Bishoprics      of    ,Phrygia> 

by  him  are:  'ijctures  on  Handel'  (1862)  ;  'Pul-  <-'^5-7);   *Sl  Paul  the  Traveler  and  the  Ro- 

pit  Table-Folk'    (1868).  7'^JL?*"™  ^'^l^'   'In-P^^^'""*  of  Turkey 

T»  _  Tj         ■     ..  .         ■  ,  C'BW);     'Was    Christ    Bom    at    Bethlehem?' 

RaitiMv  Franas  Monroe,  American  naval  ^iggg) ;  (Historical  Commentary  on  the  Epistle 

officer:  b.  Washington,  D,  C,  5  Apnl  1835.    He  ^^  the  Galatians'    (1899);   <Tbe  Education  ol 

was  appointed  midshipman   in   1850,   was  grad-  Christ'    (1002) 

Hated  from  the  United  States  Naval  Academy  >,  y.  v^^-  t-  ..  i. 
in  1856,  and  in  the  Civil  War  participated  in  ?*^'^^'.  rimzdSn,  Je«e.  ^English 
the  engagements  at  Haines'  Bluff,  Ya^oo  River,  ™^f"'f'  5"*^,  •'Pt'.efn:  b  Halifax,  YorksTnre, 
Milliken's  Bend,  and  later  commanded  the  gun-  l,^^  ^?35  I  d  Brighton,  Sussex,  5  Nov.  1801L 
boat  Unadilla  of  the  North  Atlantic  Squadron.  "=  "^f,  apP^ticed  to  a  c  oth-worker,  but  sub- 
He  was  superintendent  of  the  Unit^  States  f5q"««"y  "PPhed  himself  to  engraving,  and  in 
Naval  Academy  in  1881^,  was  promoted  rear-  *''*^  *°^^^*  of  his  employment  having  to  engrave 
admiral  in  1894,  served  as  chief  of  the  Bureau  T  ,  li  Vl  T  u  '"f""'"^'"^'  '^"y.  =''?■ 
Of  Navigation  h^  1889^;  and  in  the  latter  year  structed  them  himself  He  opened  a  shop  m  the 
was  retired  on  reaching  the  aee  limiL  Haymarket,  whence  he  removed  lo  Piccadilly, 
was  retired  on  reacUiitg  the  age  limiL  ^,^^^^  j,^   remained   until   his   death.      Ramsden 

Ramsay,  Nathaniel,  American  soldier:  b.  obtained  a  premium  from  the  board  of  longitude 

Lancaster  County,  Pa.,  1751 ;  d.  25  Oct.  1817-    He  for  the  invention  of  a  machine  for  the  division 

was  graduated  from  Princeton  in  1767,  studied  of  mathematical  instruments.    He  also  improved 

law,  was   admitted  to  the   bar  in   1771,   and   in  the  construction  of  the  theodolite,  the  pyrometer 

1776  entered  the  Continenul  army  with  rank  as  for  measuring  the  dilatation  of  bodies  by  heat, 

lieutenant-colonel.      He     greatly    distinguished  the  barometer  for  measuring  the  height  of  mouu- 

himself  at  the  battle  of  Monmouth  in  1778,  when  tains,  the  refracting  mfcrometer  and  transit  in- 

he  with  Colonel  Stewart  checked  the  advance  strutnent  and  quadrant.    He  made  great  improve- 

of   the    British    while    Washington    rallied    the  ments     in     Hadley's     quadrant     and     sextant, 

mam  army-     He  was  severely  wounded,  taken  reducing  the  limits  of  error  from  5'  to  30';  and 

prisoner,  and  held  until  1780  when  he  was  shortly  procured   a   patent   for   an   amended   equatorial 

afterward     retired.       With     the     exceotion     of  He  was  cliosen  a   fellow  of  the   Royal   Society 

1786-7,   when   he   was   a   member   of    Congress  in   1786,  and   such   was  his  reputation   that  his 

from     Maryland,    he    saw    no     further     public  instruments  were  bespoken   from   every  part  of 

service.  Europe.     He   received  the   Copley   medal    from 

Ramsay,  Sis  WilliMn,  Scotch  chemist,  the  Royal  Society  in  1795  in  recognition  of  the 
nephew  of  Sir  A  C.  Ramsay,  the  geologist:  b.  miportance  of  his  various  inventions. 
Glasgow  3  Oct  1853.  He  was  educated  at  Glaa-  Ramseur,  ram'sir,  Stephen  Dodson,  Amer- 
gow  and  Tiibiiigen,  was  assistant  in  the  "Young*  ican  soldier;  b.  Lincolnton,  N.  C,  3t  May  1^7; 
chemical  laboratory  1872-4,  and  at  Glasgow  Uni'  d.  Cedar  Creek,  Va.,  19  Oct.  18^  He  was 
versity  1874-80,  and,  after  seven  years  as  pro-  graduated  from  West  Point  in  i860  and  was 
fessor  of  chemistry  at  University  College,  assigned  to  garrison  duly  at  Fortress  Monroe. 
Bristol  (six  as  its  principal),  in  1887  he  became  At  the  outbreak  of  the  Civil  War  he  resigned 
professor  of  chemistry  at  University  College,  from  the  United  States  army  to  enter  the  Con- 
London.  A  member  of  most  of  the  royal  acad-  federate  service  with  rank  as  major  of  artillery, 
emies,  philosophical,  physical  and  chemical  so-  He  served  in  the  peninsular  campaign,  was  later 
cieties  of  tlic  world,  he  won  his  chief  repute  for  attached  to  'Stonewall'  Jackson's  command,  per- 
his  study  of  rare  gases  and  their  discovery ;  with  formed  gallant  service  at  Chance! lorsville  and 
Lord  Rayleigh  in  1894  he  discovered  argon  at  Gettysburg  in  his  capacity  of  brigadier -general, 
(q.v.),  and  alone  isolated  helium,  krypton,  neon  and  was  conspicuous  for  bravery  in  the  battle 
and  xenon  (qq.v.).  In  the  investigation  of  the  of  the  Wilderness.  In  1864  he  received  tem- 
nature  and  properties  of  radium  he  took  a  prom-  porary  rank  as  major-general,  was  engaged  in 
inent  parL  and  in  November  1903  claimed  that  he  the  Shenandoah  campaign,  and  was  fatally 
bad  proof  that  helium  is  the  gaseous  emanation  wounded  at  the  battle  of  Cedar  Creek,  where  he 
of  radium  (q.v.).  In  1904  he  was  awarded  the  was  captured  while  covering  the  retreat  of  the 
Nobel  prire  in  chemistry.     He  was  made  K.C.B.  Confederate  forces. 


.1  1902.    He  wrote  <The  Gases  of  the  Atmos-  R.mW!y,  rim'zl,  AlcMiider,  American  pol- 

pherc,      the      History      of      their      Discovery'  itidan   and  cabinet  officer:   b.   near  Harrisburg, 

('«»'■  Pa.,  8  Sept  i8is;  d.  Saint  Paul,  Minn.,  22  April 

Ramsay,  Wiltiaia  Mitchell,  Scottish  arch-  1903.     He  took  a  partial   course  at   Lafayette 

teologin  and  historian:  b.  Glasgow   15  Man-'  College  (Easton,  Pa.),  studied  law  at  Carlisle, 
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Pa.,  was  admitted  to  practice  in  1839,  in  1841  during  the  Commune,  and  in  1873  during  his 

was  elected  chief  cleric  of  the  Pennsylvania  Iiotise  absence  in  Belgium  was  condemned  to  death  in 

o£  representatives,  and  in  1843-7  was  a  Whig  conhtmaciam.    The  amnesty  of  1B79  allowed  his 

representative    in    Congress.     In    1848  he   waa  return  to  France,  and  in  1881  he  became  deputy 

diairman  of  the  Whig  Stale  commillee,  and  on  from  the  Seine  and  in  i8gi  a  senator.    He  wrote 

2  April  1849  was  appointed  goveinor  of  Minne-  a   political    romance,    <Sous    I'Empire'     (1872), 

sota,  established  as  a  territory  3  March  1849.  He  also   'De  Bordeaux  a  Versailles'    tiS??)  ;   'Lc 

concluded  treaties  with  the  Ojihways  and  SioulX  Roman   d'une   Conspiration*    (1868). 
in  1851.  and  a  second  treaty  with  the  Oj.b ways  Rancagua,  ran-kag'wa,   Chile,  the  capita! 

in  1^3.    In  I8SS  he  became  mayor  of  Saint  Paul,  ^  ^^^  province  of  O'Hlggins,  4S   miles   by  rail 

m   1859   was   elected  governor  of  the   Stale   of  ,„,„h  of  Santiago.     It  is  an  agricultural  centre 

Minnesota,   bemg  the   Republican  candidal:;   for  ^jjjj  ^^  ^^j^  domestic  trade.     The   Spaniards 

the  first  State  campaign,  and  by  re-elec«oG  held  ^ere  won  an  important  victory  over  the  revo- 

the  post  until  his  reSTgnation  10  July  1863.    He  i^tionary  forces  in  1814. 

then   served   m   the   United    States    Senate   two  _        ,  .   .  ,  ,         , 

terms,  ending  in   1875.     While  in  the  senate  he  „    R?"^?'  ran-sa,  Donumque  Anaand  Jean  le 

visited  France  in  the  effort  to  secure  a  cheaper  Bonthillier  de,  founder  of  the  reformed  order 

rate   of   international    postage.      In    1879-81    he  "^  ^  Trappe:  b.  Paris  9  Jan.  1626;  d.  36  Oct. 

was  secretary  of  war  in  Hayes'  cabinet.    He  was  i?""-    At  11  he  was  appointed  canon  of  Notre 

a    leading    spirit   of    the    Minnesota    Historical  Dame,   and  at   13  wrote  a  commentary  on  the 

Society,    of   which    he   was   the    first   president  Odes   of   Anacreon.     After  bcmg   graduated   at 

(1849-153).    He  was  the  first  Civil  War  governor  tiie   Sorbonne,  he  was   ordamed  priest    (1651) 

to  offer  volunteers  to  Lincoln.  ana  before  long  was  preferred  to  no  fewer  than 

Ramsgate,  rimz'gat,  England,  on  the  Isle  f'^  b^^efi""-  .R^^j'^I^S  at  Paris,  in  receipt  of  a 

of  Thanet.  in  the  County  of  Kent,  four  miles  '"^^  '^^°^^  '"  ''^'''f  °"  "  ^'\  Pnvate  fortune, 

Swm  Mar^te,  is  a  seaport  and  popular  seaside  ^f.^^r"  ''"""^'^  "P  ^°  ^  l'^".  °\  d'«,pation.     In 

resort       It    is    situated    in    the    vailev    between  ^'^57,  liowever,  a  change  took  place  m  his  man- 

chaW  cliffs  and  has  a  fine  stretch  of  sandy  "".  °*   ^'^-  .^n<'   ^%  determmed   to   enter   the 

beack     The  chief  places  of  interest   are   the  ^°'^t"-    He  disposed  of  his  estate  of  Veret,  near 

theatre,  music-hall,  assembly-room,  iron  prom-  Tours,  applying  the  proceeds  to  religious  pur- 

enadc  pier,  and  churches.    There  is  an  excellent  P°.^"-  and  demilted  all  his  benefices  except  the 

harbor,  ex  ensive  bathing  establishments ;  of  his-  P^^FT  <>*  Boulogne  and  the  abbey  of  La  Trappe. 

torical    interest    are  ■    an    ancient    Anglo-Saxon  R«inng  to  the  latter  place  in  1O64.  he  began  the 

graveyard  on  Ossengal  Hill,  about  one  mile  from  strictest  reforms.      ( See   La    Th.^ppe  >     In   con- 

5ie   town;    Pegwell    Bay.     he   landing   place  of  sequence  of  his  growing  infirmities  he  resigned 

Hengist   and   Horsa,   and   Cliffs'   End,  where   a  ">«  charge  of  the  abbey  _m  1695.     Consul    Mar- 

crosJ  marks  that  of  Saint  Augustine.    There  is  ^'"=^.  .^^    ?%  ^°«'/'^3) ;    GaUUrdin. 

some  ship-building,  rope-making  and  a  consid-  'TrapJJistes'      {1844) ;     Pfannenschmidt,   -'G<^- 

erable  finery.  schichte  der  Trappisten>  (1873). 

Ramno,  ra'miis,  Petnu.  See  Ram££,  Pictbe.  Ranching,  a  term  derived  from  the  Span- 
Ra'na.  See  Fbog.  ish-American  word  "rancho,*  originally  meaning 
i>._..^i«'-.  TTT  f^™—  -„™^  „*  M,^,  a  P'a"  where  herdsmen  eat  and  sleep,  but  grad- 
Ranavalona  III.,  former  queen  of  Mada-  'j,  ^^j^nded  to  mean  a  grazing  farm.  Some 
Mscar;  b.  about  1861^  She  succeeded  her  aunt.  ^  >,  ,^  j  |  «  especially 
Ranavalona  II.,  m  1883  and  in  that  year  married  .  q,^  ^  ■  ^  .  ^^  Ameri«,  and  in- 
^e  pr.pe  minister  Ramilaiarivony  who  had  elude  hundreds  of  square  miles.  In  Texas.  Colo- 
been  prince  consort  to  her  aunt.  She  was  oidy  ^  ^  j^  ^  5  ^  Territories, 
nominally  queen  as  the  government  had  been  ^  ^^^^^  ^^^  ^  ^^  ^  ^l,,^ 
controlled  by  the  prime  minister  since  1864.  The  -^  ^^^^  ^^^-^^  ';  ^3„1  ^^^  ^j^^  American  and 
French  suceeedcj  mestaWishuig  a  protectorate  foreign  markets.  With  the  growth  of  population 
over,  the  island  in  189S,  fonavalona  "tamed  a  (j, ere  has  been  a  ma  ked  reduction  i/^eat  in- 
nominal  sovereignty  until  1897  when  the  uland  ^..^^  (,  ,j.  ^  ,  ^  j^  jK 
was  declared  a  French  colony  and  the  queen  jie-farms  are  still  very  extensive.  The  cattle 
»as  deposed  and  exiled  t«  Algeria.  herded  by  a  mixed  class  of  men  known  as 
Rwic,  raftk.  Arttur,  French  politician  and  cowboys,  which  includes  students  from  college, 
auAor:  h,  Poitiers,  20  Dec.  1831 ;  d.  11  Aug.  rough  and  honest  frontiersmen,  and  oiliers  with 
190&  He  was  educated  at  Poitiers;  studied  law  a  record  that  has  driven  them  from  places  where 
in  Pans;  became  involved  m  the  disorders  they  are  belter  known.  It  was  chiefly  from 
of  the  democratic  party,  was  arrested  and  de-  ,he  cowboy  element  that  President  Roosevelt 
ported  to  Africa.  Returning  to  Pans  after  the  recruited  his  Rough  Riders  for  the  Spanish- 
amnesty  of  1859,  he  Gontnbuted  to  the  'Conner  American  war 

du  Dimanche,'  the  <Nain  Jaune,>  the  'Journal  Xhe  cowbo'ys   round  up  the  cattle  once  or 

de    Pans'    and    other    journals.     For    certain  twice  a  year,  when  the  steers  three  years  old 

articles   written   for   the    'Nam  Jaune>    he   was  are  separated   from  the  main  herd  and   sent  to 

unpnsoned   tor  four  months.     Under  Gambetta  market,  and  the  calves  are  branded.     The  cattle 

he  became   director  of  police  and  in   1871    was  of  the  ranches  have  been  much  improved  within 

dected  to  the  National  Assembly,  but.  owing  to  regent  years  by  crossing  with  domestic  breeds. 

nis  disagreement  with  the  arrangements  for  peace  ,,      .        -    .  «»■. .  _       j      p      .t. 

he  resigned  and   was  elected  a  member  ofthe  ,,?^*     ""?■     ^     Witwatersrand,     South 

Commune.      He    resigned    from    that   body    on  Africa.     See  Witwatkhsrakd  ;  Thansvaai.  Col- 

account  of  its  violence.     In  1873  he  again  be-  "'"'■ 

ome  a  member  of  the  National  Assembly.    Later         Randall,     ran'dal,     Alexander     Willianu, 

lie  was  impeached  for  the  part  he  had  played  American  legislator:  b.  Ames,  N,  Y,  31  Oct 
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1819;  i-  Elmira,  N.  Y.,  25  July  1872.  He  State  senrte.  He  enlisted  with  the  City  troop  ol 
studied  law,  was  admitted  to  the  bar  and  in  1840  Philadelphia  at  the  beginning  of  the  Civil  War 
established  a  law  practice  at  Waukesha,  Wis.  and  served  under  Gen.  Thomas'  command  io 
He  was  appointed  postmaster  there  and  in  1847  the  2d  United  States  cavalry.  He  was  promoted 
was  a  member  of  the  convention  whidi  framed  to  orderly  sergeant,  then  quartermaster,  and 
the  State  constitution.  In  185s  he  was  elected  finally  captain  of  his  company.  During  the  bat- 
to  the  State  legislature,  was  judge  of  the  2d  tie  of  Gettysburg  he  was  advanced  to  provost- 
district  in  185^  and  in  1&57-61  was  govemor  marshal.  In  1862  he  was  elected  to  Confess 
of  Wisconsin,  rendering  in^ortant  aid  in  raising  and  was  a  member  of  that  body  for  38  years.  The 
troops  for  the  Union  army.  In  i86i-a  he  served  first  eight  years  of  his  career  in  Conp-ess  were 
as  minister  to  Italy,  was  assistant  postmaster-  uneventful ;  but  in  the  43d  Congress  he  served 
general  in  1862-6,  and  postmaster-general  in  with  Blaine,  Garfield,  Banks,  and  S.  S.  Cox  on 
1866-9.  He  then  retired  from  public  life  and  the  committee  on  rules,  and  took  tiie  lead  in 
engaged  in  law  practice  at  Elmira  until  his  the  opposition  to  the  Force  Bill  inordertodefeat 
death.  its  passage  as  law  and  secure  for  himself  the 

Randall,  Emiliu-  Oviatt.  American  author:  iwdership  of  the  Democratic  ^rty  in  Congress, 
b.  Richfield.  Ohk>,  28  Oct  1850.  He  was  grad-  "*  "^^^  *'«"d  Speaker  of  the  House  at  the 
uated  from  Cornell  University  in  1874,  studied  ?°  session  of  the  +^h  Congress  and  re-elected 
law  in  the  Ohio  State  University;  was  admitted  ^  t^e  4511]  and  46th;  hence  it  fell  to  h.m  to 
to  the  bar  in  1890  and  became  professor  of  law  P^^".<'«  durtngthe  dispute  over  the  Presidential 
at  the  Ohio  State  University  in  1893.  He  was  elation  of  1876.  He  was  not  m  sympathy  with 
appointed  secretary  of  the  Ohio  State  Archse-  the  sett  ement  ot  the  dilhculty  by  means  of  an 
oWical  and  Historical  Society  in  1894,  atid  olfi-  electoral  commission.  Although  always  a  Detn- 
ciaf  reporter  of  the  Ohio  supreme  court  in  1895.  oc^t,  he  took  the  opposite  view  to  that  of  his 
He  was  editor  of  'Bench  and  Bar  of  Ohio'  :  P"^  »"  »*'«  subject  of  protection  at  the  period 
'Ohio  SUIe  Reports  of  the  Supreme  Court  De-  "hen  tar.fif  discussions  were  uppermost  in  Con- 
cisions* (1;  vols.);  and  since  1897  has  also  Kress.  He  was  an  indefatigable  worker  and 
edited  (he  'Ohio  Arch jeo logical  and  Historical  pe^er  shirked  the  arduous  labor  of  committees. 
Quarterly.'  He  has  written :  'History  of  Uie  insisting  always  on  economy  and  honesty  in  the 
Separatist  Party  of  Zoar'  (1899)  ;  'History  of  management  of  public  affairs.  Hence  he  served 
Blennethaiset'   (1899).  ^  *"  immense  safeguard  of  the  national  treas- 

Randall,  George  Morton,  American  mili-  Ui  -  u-  -  .ii._  .^ 
tary  officer:  b.  Ohio  8  Oct  1841-  At  the  out-  ^  Randcgger,  ran  deg-ger.  Alberto  A ustro- 
break  of  the  Civil  War  he  entered  the  Union  Engl -sh  composer  and  conductor:  b.  Trieste  13 
army,  where  he  received  a  commission  as  2d  April  1832.  He  studied  pianoforte  under  La- 
lieutenant.  He  received  steady  prtMnorion,  was  /«="*  and  composition  under  L.  Rieci,  and  before 
distinguished  for  gallantry  at  Antietam  and  he  was  20  was  known  as  composer  of  several 
Petersburg,  and  was  mustered  out  of  the  volun-  masses  and  two  ballets.  His  next  work  was  an 
teer  service  in  1865  with  the  rank  of  lieutenant-  "pe™.  'I'  Lazzarone  "to  a  hbretto  by  Rossi. 
colonel.  He  was  commissioned  captain  in  the  H<  became  masica]  djnctor  m  yanoos  Itaban 
regular  army  in  that  year,  promoted  colonel  in  tneatres,  and  brought  out  his  second  (^ra. 
1890  for  gallant  services  in  the  Indian  warfare  'Bianca  Capelia,'  at  Brescia  m  1854.  In  that 
in  Arizona  in  1873-4;  commissioned  brigadier-  >ear  he  removed  to^  London,  where  he  has 
general  of  volunteers  at  the  outbreak  of  the  f  "ce  resided,  becoming  naturalized.  He  has 
Spanish  war  in  1898,  and  on  the  reorganization  l»co  teacher  and  director  of  the  Royal  Acad- 
of  the  regular  army  in  I90r  received  rank  as  emy  of  Music,  conductor  of  Ital^n  opera  at 
briKadier-general  Covent  Garden,  and  of  concerts  at  Queen  s  Hall 

D     J  1.    T           *>  j^    *        ■         ■           1  and  the  Norwich  Festival.    A  comic  opera,  'The 

Randall,  Jamea  Ryder.  American  journal-  ^^^^  Beauties.'  was  produced  !n  1864.    He  was 

1st  and  poet:  b.  Bahimore  Md.  I  Jaa  i839;  d.  ^^^^  Knight  of  the  Crown  of  Italy  in  1892. 

Augusta,  Ga..  I4jan,  1908.    He  was  educated  "                                          .                , 

at   Georgetown   College,   D.  C.  taught    for  a  Handera,  rwi'ders,   Denmark,  in  Jutland, 

while  in  a  Louisiana  college,  and  then  turned  to  eight  miles  from  RanderS  Fjord,  an  important 

journalism.    In  1S61  he  wrote  'Maryland,  My  port,  whose  chief  exports  are  butter  and  eggs', 

Maryland,'    a   song   which   when   set   to   music  chief  imports  sugar,  petroleum,  coal,  and  iron. 

became,   next  to   'Dixie,'   the   most  popular  ot  Its  celebrated   gloves,   its  manufactures   al  Yrr- 

the  Confederate  war-songs  and  is  considered  siery,  cutlery,  railway  carriages,  calico-printing 

by  many  to  be  the  best  American  martial  lyric,  works,  and  distilleries  are  the  chief  industries. 

None  of  his  other  songs  achieved  the  fame  of  Pop.    about  22^00, 

this,  but  several  of  ihcm  are  of  notable  excel-  Randolph,  rSn'dolf,  Alfred  Ma«II,  Ameri- 

lence.    Among    them    are:     'Stonewall     lack-  can  ProtcsTant  Episcopal  bishop :  bT^inchester, 

'.°?.'    'o«u''^"S^   '  '"              .u    ^-     "•/  Va.,31  Aug.  1836.   He  was  graduated  at  William 

After  1866  he  was  for  many  years  the  editor  of  and  Mary  College  in  1855  and  at  the  Virginia 

the  <Constitulionahst'  of  Augusta,  Georgia.  ,  Theological  Seminary  in  1858,  and  took  priest's 

Randall,      Samuel      Jackaon,      American  orders  in  i860.    He  was  rector  of  St.  Geotwe's 

statesman:    b.    Philadelphia    lo    Oct.    182S;    d.  Church,    Fredericksburg.   Va.,    T860-2,    chaplain 

Washington,  D.  C,  12  April  1890.     Educated  in  in  the  Confederate  army  1863-S.  and  rector  of 

the  schools  of  his  native  city,  he  began  life  as  a  Emmanuel  Church,  Baltimore,  Md.,  1867-83-    In 

silk  merchant's  clerk  and  later  entered  into  part-  the  latter  year  he  was  elected  coadj  utor- bishop 

nership  in  a  firm  of  wholesale  iron  merchants,  of   Virginia.     In   1892   the  diocese   was  divided 

But  politics  was  more   attractive   to   him   than  and  he  then  became  bishop  of  .southern  Virginia, 

bushiess.    He  served  four  ytars  as  member  of  He  has  published  'Reason,  Faith,  and  Aathonty 

the  city  council  and  in  i%a  was  elected  to  the  in  Christianity'  (1902). 
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Kandolpli,  Bdnnmd  Jetmiimi,  Amerkan  tion  to  the  admintstration  cost  him  his  seat  in 
statesman:  b.  Wiltiamsburg,  Va.,  lo  Aug.  1753;  1813.  Returned  to  Congress  in  1815,  he  strongly 
d  Clarke  County,  Va.,  13  Sept,  1813-  He  was  CMmosed  the  national  reaction  that  followed  Ste 
educated  at  William  and  Mary  College  and  War  of  i8i3.  He  disliked  slavery,  but  de- 
afterward  admitted  to  the  bar.  He  was  Vir-  nounced  the  Missouri  Compromise  as  a  sur- 
nnta's  first  attorney-general,  was  member  of  render  of  principles  by  both  sides.  He  in- 
Congress  1779-82  and  governor  of  Virginia  vented  (he  term  'dough  faces."  as  applied  to 
1786-8.  He  was  a  member  of  the  convention  Northern  men  who  made  compromises  with 
that  framed  the  Federal  constitution,  though  he  slavery  for  reasons  of  expediency.  He  supported 
did  not  approve  or  sign  the  document  when  Jackson  for  the  Presidency,  and  denounced  the 
completed.  However,  he  urged  Virginia  to  ne-  Adams-Clay  understanding  as  'a  combination 
cept  it,  feeling  the  necessity  of  union  of  the  of  Puritan  and  blackleg.*  A  duel  with  Clay 
States.  He  was  a  leader  in  the  work  of  codify-  followed  (1825),  in  which  Randolph  threw 
ing  the  Virginian  laws  begun  in  1788.  In  1789  away  his  fire  and  offered  Clay  his  hand.  In 
Washington  appointed  him  attorney- general,  and  1830  Jackson  appointed  him  minister  to  Russia. 
in  1794  he  succeeded  Jefferson  as  secretary  of  Resigning  because  of  ill  health,  Randolph  re- 
state. During  the  pending  of  the  Jay  treaty,  turned  to  America  (1831)  and  opposed  Jackson 
Fauchet,  the  Frcnrh  minister  to  the  United  in  the  Nullification  controversy.  Re-elected  to 
States,  sent  home  some  despatches  to  his  coun-  Congress  in  1832,  he  died  before  taking  his  seat 
try  which  were  intercepted  by  an  English  ship  Randolph  was  a  strange  compound  of  contra- 
and  through  the  English  minister  were  trans-  dictory  elements.  At  times  he  was  a  deist;  of- 
mitted  to  Washington,  They  were  kept  by  the  tener  an  emotional  Christian.  He  was  a  far- 
President  for  eight  days  before  their  contents  sighted  statesman,  an  eloquent  speaker,  a  master 
were  disclosed  to  Randolph.  Feeling  that  others  of  satire  and  vindictive;  at  times  he  spoke  non- 
had  been  consulted  regarding  the  matter  before  sense.  Eccentric  and  irritable  in  public,  he  was 
he  was  apprised  and  that  he  must  consequently  fond  of  children  and  was  loved  by  them.  By  hi! 
be  prejudged,  he  resigned  his  ofSee  after  deny-  will  he  emancipated  his  318  slaves,  providing  for 
bg  the  allegations  of  the  despatches.  He  retired  their  support.  With  clearer  vision  than  most  of 
to  Virginia  and  resumed  the  practice  of  the  law,  his  contemporaries,  he  foresaw  the  grave  danger 
but  his  public  career  was  blighted  and  his  to  the  South  from  the  slavery  question  in  politics 
memory  bore  the  stain  of  the  accusations  against  and  pointed  out  the  course  which  that  section 
him  until  his  vindication  was  presented  by  Mon-  must  follow.  He  was  never  married,  his  fiancee, 
cure  D.  Conway  in  an  article,  'A  Suppressed  the  beautiful  Maria  Ward,  having  broken  her 
Statesman,'  in  'Lippincott's  Magazine'  for  Sep-  engagement  with  him  to  marry  his  cousin,  Pey- 
teft;ber  1887,  followed  by  a  biography,  'Omitted  ton  Randolph.  An  aristocrat,  he  believed  in  the 
Chapters  of  History  Disclosed  in  the  Life  and  democratic  theories  of  the  French  Revolution, 
Papers  of  Edmund  Randolph*    (1888).  but  admired  Edmund  Burke.    In  his  later  years 

V...  s  June  1773  i  i  PhiUMphi.  24  /one  isA  ,'," 'f,7°"'L* "'f  S  I       t '''  "Z  ,""■  "I^ 

He  W  of  •!■  <3d  and  walthy  Virginia  fami^.  £,"*'■  "J*  "  ■■»*.  }'/"  ("=«.  "<•  '<!»!  «»» 

Hi.  btia  died  yorag,  and  hia  mother  „^'-  tS:i,h^"t.tSSlS'i°t."^"l"^ 

tki  Si.  Ckorae  fucke?  wl»  directed  hia  early,  S'  ^"^  K"J°M'  .i  .     '         ™,'  ''"°" 

ed,«ation.       liter    he    attended    the   jrammar  r™*^v{l./f?i    r  •.      .  r  !  ^' J°,"l. 

aehool  of  William  and  Mar,  College  "in  1787  S^  i™.?,.    ?,V,T^    L,fe  of  John  Randolph 

.enl  10  Princeton  for  a  fei  montt.,  and  (hi  a,JZtS    I ,A^'^,3    7^ti"°''  =i. 

following  «..ion   10  Colnmhia   College,   which  ?'°''?W,  ffi'iJlf 'a.,^"""""    =•■«- 

ended  Mb  academic  training     In  spite  of  his  ""'"  "'  ""  <"''  ^^"^    ^Si     rr. 

protestations  of  ignorance  he  was  well  educated,  ,      „    ,  „.  . \',,'"f,.^^^^'^'- 

iroie  and  rcasoied  well.  He  read  law  and  Fn^,.^  .f  Htitar,,  W,,!  V.^,,,^  Umj^stly. 
began  to  practise,  but  entered  into  politics,  and  Randolph,  Peyton,  American  patriot,  pres- 
in  1799  was  elected  to  Congress  on  a  platform  'dent  of  the  1st  Continental  Congress:  b.  Wil- 
denouncing  the  Alien  and  Sedition  laws.  Ran-  liamsburg  1723;  d.  Philadelphia  22  Oct.  I77S. 
dolph  was  in  the  House  of  Representatives  1799-  He  was  graduated  at  William  and  Mary  CoU 
1813,  1815-17^  and  1819-25.  He  was  a  mem-  lege,  audi  sent  to  complete  his  education  in 
her  of  the  Senate  1825-29.  and  in  1829  was  England,  studied  law  at  the  Temple.  In  1748 
a  member  of  the  Virginia  Constitutional  Conven-  he  became  king's  attorney  for  the  colony,  and 
tion.  In  Congress  be  soon  became  the  leader  the  same  year  was  chosen  a  member  of  the 
of  the  Democratic- Republican  opposition,  and  House  of  Burgesses,  He  was  chairman  of  a 
after  the  defeat  of  the  Federalists,  was  the  committee  authorized  to  revise  the  laws  of  the 
leader  of  the  administration  parly,  but  soon  colony,  and  was  among  the  most  active  and  in- 
fell  out  with  Jefferson,  and  bwame  an  independ-  fiucnlial  members  of  the  assembly.  In  1764  the 
ent  with  a  few  followers  called  'Quids.*  Virginia  House  of  Burgeases  voted  an  address 
Throughout  his  public  career  Randolph  was  a  W  the  king  against  the  passage  of  the  Stamp 
consistent,  strict  constructionist.  In  his  first  Act,  which  Randolph  drew  up.  On  la  April 
speech  he  advocated  a  reduction  of  the  "mer-  1766  he  was  made  speaker  of  the  House  of 
eenary"  army ;  he  led  in  the  impeachment  Burgesses,  and  resigned  his  office  of  atlomey- 
(1804-5)  of  Justice  Chase,  of  the  Federal  Dis-  general.  In  the  measures  of  exposition  to  die 
trict  Court;  he  denounced  the  settlement  of  the  English  he  now  took  a  conspicuous  part.  In 
Yaioo  frauds ;  and  was  the  enemy  of  fraud  and  March  1773,  on  the  reception  of  copies  of  an 
eorniption  in  every  form.  Brought  up  in  the  ■  address  and  resolution  from  the  Massachusetts 
«Mst  of  war.  be  hated  it,  opposing  all  meas-  assembly,  Randolph  was  prominent  i 
ores  leading  to  the  War  of  1812,  and  his  opposi-^  instant  and  bold  action.   In  the  c 
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met  in  August  1774,  at  Williamsburg,  he  pre- 
■idcd,  and  was  one  of  the  delegates  elected  to 
the  Continental  Congress  appointed  to  meet  in 
Philadelphia  in  the  following  September.  On 
the  assembling  of  that  body  he  was  unanimously 
elected  its  pTesident.  In  i7?s  he  presided  over 
the  second  convention  of  Virginia  and  was 
speaker  of  the  House  of  Burgesses. 

Randolph,  Thomas,  English  poet  and 
dramatist :  b.  Houghton,  Northamptonshire,  15 
June  160s ;  d.  Blatherwyke,  Northamptonshire, 
17  March  1635.  He  was  educated  at  Cambridge, 
and  was  admitted  to  a  fellowship,  began  early 
to  write,  and  gained  the  friendship  of  Shirley 
and  Ben  Jonson.  who  adopted  him  among  his 
poetic  "sons."  He  seems  to  have  lived  a  bois- 
terous life,  which  was  doublle.=s  the  cause  of  his 
early  death.  He  left  a  number  of  bright,  fanci- 
ful poems,  and  was  author  of  several  dramas 
successfully  performed  by  the  university  stu- 
dents. 'Aristippus,  or  the  Jovial  Philosopher' 
and  'The  Conceited  Peddler*  were  published  in 
1630,  the  first  a  satire  on  university  education, 
the  latter  a  monologue  in  the  style  of  Shake- 
speare's 'Autolycus.'  He  also  wrote:  'The 
Muses'  Looking  Glass'  and  'Amyntas,'  pub- 
lished posthuraouslj'  with  his  poems  (1638) ;  and 
'Cornelianum  Doluim'  (1638)  and  'Hey  for 
Honesty'  (1651)  are  credited  to  him.  His  col- 
lected works  were  edited  by  Hazlitt   (1875). 

Randolph,  Thomas  JeEerson,  American 
legislator:  b.  Monticello,  Albemarle  Coumy,  Va., 
12  Sept.  1792;  d.  Edge  Hill,  Albemarle  County, 
Va.,  8  Oct.  1875.  He  was  for  several  years  a. 
member  of  the  State  legi.'ilature  of  Virginia, 
where  he  introduced  in  183?  a  bill  for  the  grad- 
ual abolition  of  slavery,  and  in  1843  ^notlier  for 
the  reform  of  the  taxes,  which  was  passed,  and 
proved  of  assistance  in  placing  tlie  State  on  a 
sound  financial  basis.  In  185 1-2  he  was  a 
member  of  the  convention  for  the  revision  of 
the  Virginia  Constitution,  in  Civil  War  time 
was  a  firm  supporter  of  the  Confederacy,  and 
in  1872  presided  over  the  National  Democratic 
convention  which  nominated  Horace  Greeley  for 
the  presidency.  As  literary  executor  he  edited 
the  'Life  and  Corresiiondence  of  Thomas  Jeffer- 
son' (1829);  and  he  wrote  also  'Sixty  Years' 
Reminiscences  of  the  Currency  of  the  United 
Sutes.' 

Randolph,  Vt,  town  in  Orange  County; 
on  the  Central  Vermont  railroad ;  about  22 
miles  south  by  west  of  Montpelier.  The  town 
includes  several  villages.  It  is  in  an  agricultural 
and  lumbering  region  and  its  industries  are  con- 
nected largely  with  farming  and  lumbering.  It 
has  wooden  ware  factories,  flour  and  lumber 
mills,  and  creameries.  Its  most  noted  institution 
is  the  Randolph  State  Normal  School.  It  has 
a  free  public  library.  Pop.  (1890)  3,2^2;  (1900) 
3,141;   (1910)   3,191. 

Randolph  Plan,  in  American  political  his- 
tory, the  name  given  the  scheme  of  a  Federal 
Constitution  proposed  in  the  Convention  of  1787 
by  Edmund  Randolph  of  Virginia.  It  contained 
IS  resolutions  and  proposed  a  correction  of  the 
Articles  of  Confederation ;  representation  by 
population  in  two  branches  of  Congress,  the 
first  chosen  by  the  people,  the  second  by  State 
Legislatures ;  congressional  control  of  taxation 
and  commerce ;  congressional  veto  of  State 
enactments;    that   Congress   should   choose   the 


executive;  that  the  executive  with  part  of  the 
judiciary  should  have  a  limited  veto  on  acts 
of  Congress,  and  other  less  important  provisions. 
The  plan  was  favorably  reported  and  many  of 
its  suggestions  were  used  in  the  drafting  of  the 

Randolph-Macon  (mS'kdn)  System  of 
Colleges  and  Academies,  a  group  of  five  in- 
stitutions ill  Virginia,  comprising :  ( i )  Ran- 
dolph-Macon College  at  Asliland,  a  college  for 
men;  (2)  Randolph- II  aeon  Academy -at  Bedford 
City ;  and  (3)  Randolph-Macon  Academy  at 
Front  Royal,  preparatory  schools  for  boys;  (4) 
Randolph- Macon  Woman's  College  at  Lynch- 
burg; (5)  Randolph-Macon  Institute  at  Dan- 
ville, a  preparatory  school  for  girls.  These  in- 
stitutions are  under  the  control  of  one  board  of 
trustees,  which  is  self-perpetuating.  The  orig- 
inal institution  is  the  college  for  men  at  Ash- 
land, which  was  established  under  tlie  auspices 
of  the  Methodist  Episcopal  Church,  South,  and 
received  its  charter  from  the  Virginia  legislature 
in  1830,  thus  being  the  oldest  Methodist  college 
in  ^^erica.  It  was  located  near  Boydton, 
Mecklenburg  County,  Va.,  and  opened  to  stu- 
dents in  1832.  The  college  obtained  no  perma- 
nent endowment  until  shortly  before  the  Civil 
War,  and  was  closed  during  the  war.  Much 
of  the  endowment  was  also  rendered  worthless, 
and  the  college  reopened  in  1S66  under  serious 
embarrassment.  In  1868  its  site  was  changed  to 
Ashland,  Va.,  and  since  that  time  its  work  has 
been  successful  and  influential.  The  first  of  the 
affiliated  schools  was  the  Academy  at  Bedford 
City,  founded  in  l8go;  the  Academy  at  Front 
Royal  was  established  in  1892,  and  the  Woman's 


The  Randolph -Ma  con  College  at  Ashland 
offers  courses  leading  to  the  degrees  of  A.B. 
and  A.M.,  graduation  with  distinction  in  four 
subjects  additional  to  those  required  for  the  de- 
gree of  A.B..  is  required  for  the  degree  of  AM. 
The  A.M.  courses  are  elective,  and  the  elective 
system  prevails  to  a  limited  degree  in  the  A.B. 
course.  Six  students'  aid  funds  are  provided, 
four  of  which  are  for  ministerial  students,  and 
several  scholarships,  the  largest  of  which  has  a 
fund  ot  $10,000.  Two  literary  societies  are 
maintained  by  the  students  for  literary  and  ora- 
torical exercises.  The  buildings  include  Pace 
Lecture-Room  Building,  the  Chemical  Labora- 
tory, Duncan  Memorial  Chapel,  the  Library, 
the  Gymnasium,  the  Pettyjohn  Hall  of  Science, 
and  eight  large  dormitories.  The  library  con- 
tained in  1910,  11,000  volumes.  The  grounds 
and  buildings  are  valued  at  $95,000 ;  the  produc- 
tive funds  amounted  to  $2i0,tx»  in  1910,  and 
the  annual  income  to  $19,000.  The  students 
numbered  147,  and  the  faculty  18. 

The  Randolph -Macon  Woman's  College 
offers  courses  leading  to  the  degrees  of  A.B. 
and  A.M.  One  year  of  graduate  work  in  courses 
elected  by  the  student  is  required  for  the  mas- 
ter's degree.  For  the  A.B.  course  the  work  of 
the  nrst  two  years  is  prescribed,  the  last  two 
years  is  largely  elective;  the  electives  are  ar- 
ranged in  eight  groups,  one  course  in  each 
group  being  the  free  choice  of  the  student. 
Courses  in  music  are  offered ;  one  course  in  the 
history  of  music  is  open  to  all  college  students 
and  counts  toward  the  A.B.  degree;  and  a  com- 
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ptetion  of  die  coutse  in  ekhcr  piano,  organ  or  almost   a   rural   aspect.    The   wide    streets    art 

vocal   music  counts  three  hours  toward  the  de-  virtually  boulevards  bordered  on  either  side  by 

prec.      The    college    occupies    two    large   build-  tr«s.     The   town    is    of   recent   growth,   dating 

ings,    the    main    building    and    the    Jones    Me-  from  about  1852.     Among  buildings  may  be  men- 

morial  Library;  the  library  contained  9,000  vol-  tioncd     the     cathedrals,     churches,     povernmeut 

umcs   in    1910.      In  .1910   the   productive    funds  buildings,   town-hall,    law-courts,    custom-house, 

amounted  to  $210,000,  the  annual  income  was  hospital  schools  and  colleges,  and  museum.    The 

$158,000.     The  students  numbered  516  and  the  city   enjoys   most   of   the   ntodcrn   conveniences, 

faculty  42.  including  a  good  water  supply.     There  is  railway 

Range,  (i)  in  gunnery,  the  horizontal  dis-  communication  with  Mandalay  and  Prome.  A 
tance  to  which  a  projectile  is  thrown.  Strictly,  ^^^S^  foreign  and  inland  commerce  is  also  car- 
it  is  the  disunce  from  the  muzzle  of  the  gun  to  "cd  on  by  waterways.  The  main  exports  are 
the  second  intersection  of  the  trajectory  with  "1:^  and  timber,  besides  raw  cotton,  precious 
the  line  of  sight.  A  cannon  lying  horizontally  stones,  ivory,  horns,  and  a  variety  of  other  arti- 
is  called  the  right  level  or  point-blank  range;  c'es-  Cotton  and  woolen  goods,  machinery, 
when  the  muzzle  is  elevated  to  45°  it  is  called  <^oals,  silk,  salt  and  sugar  are  imported.  The 
the  utmost  level.  (2)  In  music,  the  whole  as-  annual  exports  exceed  i[o,ooo,ooo.  Rangoon 
tending  or  descending  series  of  sounds  capable  ^f^  built  in  1753  by  Aloung-Choosa,  the  founder 
of  being  produced  by  a  voice  or  instrument;  the  "*  *''=  Burmese  dynasty,  and  has  since  been  the 
compass  or  register  of  a  voice  or  instrument,  scene  of  many  wars  between  Burmans  and 
(3)  In  natural  science,  the  geographical  limits  Pwuans.  The  British  restored  it  in  1825  to  the 
within  which  an  animal  or  plant  is  now  dis-  Burmese,  but  annexed  it  in  1852.  Pop.  about 
tributed,  and  the  limits  in  point  of  time  within  240,000. 

which   it  has  existed  on  the  globe.    The  first  Banjit  Singh,  run-j€t'  sing'h',  founder  oi 

»  called  range  m  space,  and  tbe  second  r^nge  the   Sikh    kingVm    in    the    Punjab,   India:    b. 

in  time,    in  the  case  of  marine  animals,  as  the  Gujranwala  2  Nov.  1780;  d.  27  June  1839.    His 

Mollusca,  there   .s  also  a   range  of  depth,  as  father  was  Maha-Singh,  sirdar  ol  Sukur-Chu- 

mwsuredby  the  rmmber. of  fathoms  which  con-  k^ah.    He  lost  both  parents  before  he  was  18, 

Stitute  their  superior  and  inferior  limits.     (4)  As  ^nd  though  wholly  without  education  set  vigor- 

a  nautical  term:  the  length  of  cable  a  littte  in  „„,i      ^bout    consolidating    and    extending    his 

excess  of  the  depth  of  water,   ranged   on   deck  po„„      ^t   20   he   was   appointed   governor   of 

reidy  to  run  out  when  the  anchor  is  let  go.  Lahore  by  the  Afghan  Amir  and  calculated  upon 

'V^fl"    'j^  cleat  in  the  waist  for  belaying  the  the  fanaticism  of  the  Sikhs  for  establishing  his 

Sheets  and  tacks  of  the  courses.  po^^^r  over  them.    He  secured  European  officers 

Kanse  Finder,     See  Fortification.  to  organize  his  army,  whose  steadfastness  and 

Rangeley   (rarj'll)  Lakes,  in  Maine,  near  religious  zeal  Sir  William  Hunter  has  compared 

the  western  boundary;  one  of  the  lakes,  Um-  to    the    Ironsides    of    Cromwell.    In    1809    he 

bagog,  is  on  the  boundary  between  Maine  and  formed   an   alliance   with    the    English   through 

New  Hampshire.    The  principal  lakes  are  Umba-  Charles    Metcalfe,    defining    the    Sutlej    as    the 

gog.    Richardson,    Molechunkemunk,    Mooseluc-  boundary    between    their    respective    territories, 

maguntic.  Rangcley,  and  Kennebago.    A  number  and  to  this  engagement  he  always  remained  lo3ral. 

of  small  bodies  of  water  are  connected  with  the  Having   removed   the   danger   of   English   coni- 

lakes   mentioned,   and   all    are   joined   by   short  binalion  with  any  of  his  native  rivals,  he  actively 

Streams.      The    Rangeley   Lakes   are   the   head-  pushed  forward  his  conquests  until  his  territory 

waters  of  Androscoggin  River  (q-v.).    They  are  extended  to  and  embraced  Milltin  on  the  soutli, 

noted  for  the  wild  and  picturesque  scenery,  and  Peshawar  on  the  west  and  Kashmir  on  the  nortli. 

the  abundance  of  fish  and  game.    The  region  is  He  obtained   from   Shah    Shuja,  a  refugee  in 

a  favorite  summer  resort.     Two  railroads  enter  Lahore,   the   Koh-i-nur  diamond   that  had  been 

this    section,   one   terminating   at    the    town   of  carried  off  by  Nadir  ShAh  from  Delhi.     Dissen- 

Rangeley  on  Rangeley  Lake,  and  the  other  at  sions  followed  his  death  as  none  of  his  sons  waa 

Bemis  on  Mooselucmaguntic  Lake.  capable  uf  continuing  his  rule.     Consult  Griflin, 

Rwiger,  rSn'jer,  Henry  Ward,  American  'Ranj it- Singh'  (1892). 
painter:  b.  Western  New  York  1858.  He  never  j^^  ;„  the  army  and  navy,  a  grade  of 
attended  an  academy  of  art^  but  traveled  prions  officers  established  by  kw  The  highest 
through  France.  England,  and  Holland  for  sev-  ^^^^^  ;„  the  American  army  is  general;  in  the 
eral  y^rs  and  returnmg  to  the  United  States  admiral.  Next  to  generaf  is  lieutenant- 
was  elected  Associate  of  the  National  Academy  g^eral,  then  major-general,  and  next  brigadier- 
^r  ?"'!?;■.  ,'?'°"?  ^"""f-'[f  T  .J^  Be"*^al.  In  time  of  peace  the  highest  army 
D-**i?'  9"  'u*  Corcoran  Ga  eryl  ;  East  „ffi„r  is  usually  a  major-general,  tSe  titles  of 
River  IdylP(m  the  Carnegie  Gallery) ;  'Pas-  „n„al  and  lieutenant-general  being  bestowed 
i"^?  L^t  ;  'Mornmg  at  High  Bridge';  <Brad-  ^„,  ^^  ^^^^^  „f  j^,  distinction.  The  same 
leys  Mill  Pond.'  Other  of  his  pictures  are  conditions  apply  to  the  ranks  of  admiral  and 
marines  and  as  a  landscape  painter  his  works  vice-admiral.  There  is  at  present  one  admiral, 
are  fresh,  vigorous  and  finely  colored.  u^wcy.  and  no  vice-admiral,  the  nearest  officers 

Rangoon,  ran-goon',  Burma,  chief  town  in  rank  being  rear-admirals,  A  bitter  contro- 
and  principal  seaport  of  Lower  Burma,  on  the  versy  between  the  friends  of  the  late  Bear- 
left  iMnk  of  the  Hlaing  or  Rangoon  River,  in  the  Admiral  Sampson  and  of  Rear-Admiral  Schley 
Pegu  Division,  covers  an  area  of  22  square  as  to  who  was  in  command  at  the  victory  of 
miles,  and  is  populated  by  Hindus,  Moham-  Santiago  prevented  either  from  being  made  vice- 
medans  and  Christians.  The  town  occupies  a  admiral.  The  lowest  military  commissioned  rank 
long  stretch  of  high  land,  incorporating  villas  is  second  lieutenant;  in  the  navy,  ensign.  Bre- 
whose   spacious  grounds  lend  to  certain   parts  vet  rank  is  the  title  of  a  rank  superior  to  that 
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actually  held,  without  its  pay  or  emoliunents.  various  studies  in  German  history,  among  whkh 

At  the  close  of  the  Civil  War  nearly  all  colonels,  the  sjrmpatbetic  'History  of  Wallenstein'  (1869; 

with  good  records,  were  brevetted  brigadier-gen-  5th  cd.  i8g5)  abouid  be  mentioned.    But  of  the 

erais.  greatest  tnipoTtance  as  embodying  Ranke's  philo- 
»a(lhical  idea  of  universal  history  is  the   <His- 

Ranke,  ranke,  Leopold  von.  German  his-  (ory  of  the  World'   (1880-S;  51h  ed.  1896  tqq.), 

torian:  b.  Wiehe.  Thuringia,  21  Dec.   1795;  a.  ^^hich  is  marked  by  thorough  research,  ewrel- 

Berlin  23  May  1886.    His  pcehminary  education  jfnt   critical    judgment,  and    sharp,   clear,  and 

at  Donndorf  and   Schulpforta  was   followed   by  felicitous  characterization,  with  a  poeticat  vigor 

courses   in   theology   and  philology  in  Leipsic.  of  style. 

From  1818  to  1825  he  taught  classics  in  the  gym-  „  ,  ,  ,  ,  •■  .  1. 
nasium  at  Frankfort,  and  then  became  professor  „  Ranke  s  complete  works  were  edited  by 
of  history  at  Berlin,  largely  because  of  the  prom-  ^o"^-  volumes  53  and  54  contam  valuable  au to- 
i)c  of  his  'History  of  the  Roman  and  Germanic  bjosraphical  matter.  Consult  also:  Doves 
Peoples  from  1494  to  I53S.'  of  which  the  first  biography  in  the  'Allgemeine  deutsche  Biog|ra- 
volume  appeared  in  1824-  His  coming  to  Ber-  phie':  sketches  by  Sybel,  in 'HTStor^itschrifl,* 
lin  was  the  beginning  of  his  study  of  Venetian  '«'-  56;  Pruti,  m  .'Unsere  Zeil>  (1886),  and  his 
history,  which  was  chiefly  due  to  his  discovery  JO"  P-  ^^^"^•''  '"  'Deutsche  Revue'  (1903 ) ; 
of  the  valuable  Relations  of  the  Venetian  am-  ^orenz  <Ranke,  die  G«ierat.onlehre  imd  der 
bassadors,  a  discovery  which  strengthened  his  Geschichtsunterr.cht>  (1891)  ;  Gugl.a  ^Leopold 
belief  in  the  importance  of  diplomatic  and  other  ^o"  8anke>  (1893)  ;  Ritter,  'Rankej  Seine  Geis- 
documentary  material.  In  1827  he  began  the  **=„^"'"";VT*^  f  "**  ?^"*.  Ge?fh'<:htschreibung> 
important  study  of  civilization,  first  entitled  (1896) ;  Nallwndian  'Rfmkes  Bildungsjahre  und 
<Princes  and  Peoples  of  Southern  Europe  in  the  Geschiehtsauffassung'  (igoi). 
l6th  and  17th  Centuries,'  and  in  its  revised  form  Rankin,  Jercmuh  Bames,  American  Con- 
called  'The  Ottomans  and  the  Spanish  Mon-  are  gat  ion  a  list  clergyman  and  educator;  b. 
archy  in  (he  i6lh  and  17th  Centuries>  (1877);  Thornton,  N.  H.,  2  Jan.  1828;  d.  Qevelaod, 
and  in  the  years  immediately  following  wrote  Ohio,  28  Nov.  1904.  He  was  graduated  from 
on  the  Servian  Revolution  (1829);  'The  Con-  Middlcbury  College,  Vt.,  in  1848  and  entered 
spirscy  against  Venice  in  i6i8>  (1831) ;  and  the  ihe  ministry,  serving  in  various  pastorales  in 
lectures  'On  the  History  of  Italian  Poetry'  Massachusetts,  New  York,  and  New  Jersey. 
(1837).  To  the  lectures  delivered  in  1833  may  From  1889-1903  he  was  president  of  Howard 
be  dated  the  rise  of  the  historical  school  known  University,  Washington,  D.  C,  resigning  in 
by  his  name,  which,  like  the  Heidelberg  School,  the  latter  year.  He  was  the  author  of  numerous 
was  Protestant  in  sympathy  and  impulses,  but  hymns,  notably  'God  be  with  You'  and  also 
unpartisan  in  methods;  its  members  include  oublished  'Aiild  Scotch  Mither  and  other  Po- 
Waitz,  best  known  for  his  studies  of  constitu-  ems';  'Christ  His  Own  Interpreter';  etc. 

tional   history,    Giesebrecht,   who   wrote   on   the  „     ,  .  ,  . 

German  Empire,  von  Sybel,  author  of  the  'His-  .  Rankrne,  rin  kin,  WiUiam  John  Hic- 
tory  of  the  French  Revolution,'  von  Sybel's  Q«oni,  Scottish  BCientist:  b.  Edinburgh  S 
pupils,  von  Noorden  and  Maurenbrecher,  and  July  i8ao;  d.  Glasgow  24  Dec.  i87a.  Heentered 
Dummler,  one  of  the  editors  of  the  'Momimenta  Edinburgh  University,  where  he  gained  several 
Germaniaf,'  and  Dove,  Ranke'i  literary  exec-  P''"^  "  **"«  department  of  physics;  m  i837  he 
utor  and  one  of  the  editors  of  volumes  7-9  of  took  up  civil  engineering  and  in  1843  publiriicd 
the  'History  of  the  World.'  From  1833  also  his  first  book, 'An  ExperiroenUl  Inquiry  info  the 
dates  the  foundation  of  the  'Historisch-Poli-  advantage  of  Cylindrical  Wheels  on  Railways.' 
tische  Zeitschrift,'  edited  by  Savigny,  Ranke  ^"  '^  *'*  began  his  researches  in  the  domain  of 
and  others,  and  protesting  against  the  extreme  molecular  physics,  which  occupied  him  at  inter- 
Hberalism  of  the  revolution  of  July;  as  well  as  '^is  throu^out  his  life  and  form  his  chief  claim 
the  beginning  of  Ranke's  great  history  of  'The  t"  distinction  in  the  domain  of  pure  science.  In 
Roman  Popes  in  the  Last  Four  Centuries'  1855  he  was  appointed  to  the  chair  of  engineering 
(1834-?;  loth  ed.  1900),  with  its  clear  outline  '"  Glasgow  University,  which  position  he  held 
of  the  varied  political  and  religions  influences  ^^^"  "'*  death.  He  published  'Manual  of  the 
at  work  in  Rome  and  its  wonderful  grasp  of  the  Steam-Engine  and  other  Prime  Movers'  (1859) ; 
meaning  in  a  philosophic  scheme  of  'World-  'Manual  of  Civil  Engineerinp'  (1861);  'Trea- 
History'  of  the  Papacy,  It  was  followed  and  ''**  ""  Shipbollding,  Theorelical  and  PraclicaP 
balanced  by  'German  History  In  the  Time  of  <'866);  'Machinery  and  Millwork'  (l86g}. 
the  Reformation'  (1839-47;  ;ih  ed,  1894)  and  Co"sull  memoir  hy  Tail  prefixed  to  his  'Mts- 
'Twelve  (originally  Nine)  Books  of  Prussian  <;«" a neo us  Scientific  Papers >  (1881). 
History'  (1847-8.;  revised  18-8-9),  thus  fulfilling  Ran'ney,  WilHam.  American  artist-  b. 
m  part  his  tunction  as  PrusMan  historiographer.  Middletown,  Conn..  9  May  1813;  d.  West  Hobo- 
a  post  to  which  he  had  been  appointed  in  1841,  ken.  N.  J.,  18  Nov,  1857.  He  learned  drawing 
lie  was  ennobled  by  the  King  of  Prussia  in  in  Brooklyn,  N.  V.,  and  at  .he  outbreak  of  the 
if  5.  and  since,  18^8  had  been  prcMdent  of  the  war  with  Mexico  enlisted  with  the  Texans, 
Munich  Historical  Commission,  His  academic  During  the  campaign  he  made  sketches  from  the 
activity  ceased  m  1871,  but  bis  work  of  re-  picturesque  southwestern  life,  and  after  his  re- 
sea  rcl.  authorship,  and  revision  continued  al-  turn  to  Brooklyn,  elaborated  these  into  oil 
most  to  the  very  aay.of  lus  death.  A  moni.meal  psirtings  of  Kreat  interest,  among  which  may  be 
was  erected  to  lum  in  \\iche.  in  1896  ,  mentioned:  -Boone's  First  View  of  the  Ken- 
.6,1,  LV  J^.1  r  ,  ?^";t°jy!,Especially  m  the  tucky' ;  'On  the  Wing';  'Washington  on  His 
ilLrv  ;n^  il.F^Vfi.'p:"  ^'8s.i-60  -Engish  Mission  to  the  Indians'  (1847I:  <Duck-Shoot- 
r.S-.  revl™^  ?'h  "I*^  'rth  Ceniuries'  ing'  (Corcoran  Gallery.  Washington):  'The 
(iRo9-6/,   revised   and   enlarged    .877-^),  and  Sleifrfi  Ride' ;  and  'The  Trapper^s  Last  Shot> 
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.     .    KatdMV     WUtaker,     American  prisoners  to  60  sailors  or  private  soldiers,  as  wai 

soldier  and  lepsIator;b.  Warren  County,  N.  C.  also  a  Frasch  marshal  or  an  English  field-mar- 

a  Oct.  i8a6;  il  8  Oct,  1904,     He  was  graduated  shal.    Ransom  is  now  cMcted  only  by  brigands, 

from  the  University  of  North  Carolina  in  1847,  Prisoners   are  generally   retained   until  peace   is 

■was  admitted  to  the  bar  the  same  year  and  in  restored,  when  they  are  released  without  ran- 

1851  waa  dected  attorney- general  but  resigned  som;  or  they  may  be  exchanged  during  the  prog- 

in  1855.     He  entered  politicallife  and  in  1858-  "ss   of   hpsUlities.     Officers   are    frequently    re- 

60  served  in  the  State  assembly      He  was  un-  leased  during  the  war  on  pledging  their  word  Ol 

tiring  in  his  efforts  to  avert  the  Civil  War,  but  honor  to  take  no  further  active  share  in  it. 

when   North  Carolina   seceded  he  entered  the  Rutsomc,  rin'sJim,  Arthur,  English  physi- 

Confedsntte    army    and     served    with    ability  cian:  b.  Manchester  11  Feb.  1834.     He  was  edu- 

throu^  the  war,  attaining  the  rank  of  major-  cated  at  Trinity  College,  Dublin,  Gains  College, 

general   in    1865.      Afterward    he   resumed   his  Catubridgb,  and  studied  medicine  in  London  and 

law  practice^  was  elected  United  States  senator  Paris.     He  was  lecturer  on  biology  at  Cambridge 

in   1873  and  served  until    1895,   when  he  was  in  185^-61,  professor  of  l^giene  at  Owens  Col- 

appomted  minister  to  Morico  and  served  until  \^^  m  1880^3,  became  lecturer  on  phthisis  at 

18^7  when  he  returned  to  the  United  States  and  the  College  of^ Physicians  in  1890,  and  is  a  recog- 

r^ongaged  in  law  practice  at  Weldon,  N.  C.  nized  authority  in  pulmonaiy  diseases.    He  has 

Ransom,    Robert,    American    soldier:    b.  published;    'Stethometry'    O876) ;    'Causes  of 

Warren   County,   N,    C,  about   1828.    He  was  Consumption*  (1884)-  'The  Principles  of  Open 

graduated    from    West    Point    in     1850,    was  Air  Treatment  of  Phthisis  and  Sanatorium  Con- 

brevetted  ad  lieutenant  of  dragoons,  and  served  struction'  {1903)  ;  etc, 

in  various  parts  of  the  West  wntil  appointed  Ranters,  a  term  not  in  use  in  the  United 
assistant  instructor  of  cavalry  tactics  at  West  States,  but  formerly  applied  in  England  to  the 
Point.  He  was  made  captain  of  the  1st  primitive  Methodists,  on  account  of  the  en- 
cavalry  31  Jan.  i86r,  but  resigned  on  24  May  thusiasm  and  earnestness  which  characterized 
and  entered  the  Confederate  army.  He  became  jh^r  worship.  While  this  is  the  recent  applica- 
colonel  of  the  gth  North  Carolina  Confederate  i\g„  of  (he  word,  it  was  formerly  used  in  die 
cavalry;  in  March  1862  was  advanced  to  brig-  period  of  the  English  Commonwealth  to  indioate 

adier-generat   and   on   ^   May   1863   to   major-     an  alleged  sect  whoseprr'' ■ '   - -ti--- 

general.     In  1862  he  commanded  a  brigade  and  reprobation,   and   which   \ 

the    defenses   near    Kinston,    N.    C,   and    from  authoritie: 
April  to  June  1864  the  Department  of  Richmond. 
He  was  in  command  in  November  1864  of  the 

.  ,.  .  ■  .    ""■•"—■•'  --■                .^Z.i„j; siaicsman;   o.   Dcveriy,   mass.,   13  luar  lous  i   u, 

SHb.totnct  No.  2  of  the  departaent  including  Washington.  D.  C,  ?  Aug,   ife3.    Hi*  father. 

South  Carolina,  Georgia    and   Florida      Smce  j^      ^^    '^  j^     for  swefal  y«rs,  was  long  a 

the  close  of  t^'Wf^=h«  been  express  agent  ^^      ^  ^    g         le^slatuFe.    The  son  was 

and  city  marshal  of  Wihmwton   N.C.  1866-7  ^      ^       harvard  where  he  was  graduated  in 

a  farmer  m  Virginia  187+^  and  latterly  a  m^^  g^     ^         ^i^  ^^      .^  ^          «     ^    j   ^^ 

engineer  .n  the  «rv'«  of  the  United  Sates  m  ^    ^         ^^  .^  ^827,  and  for  several  years 

vanoos  nn^r  and  harbor  improvemenU  m  M.s-  ,i,,j    -^    Gloucester,    which    he    repres^ted 

souri  and  South  Larolma.  r^  ^^^  legislature  1834-7  and  distinguished  hini- 

SuMoin,  Thomas  Edward  OreMt&eld,  self  there  as  a  reformer  and  an  advocate  of  the 
American  military  officer:  b.  Norwich,  Vt.,  39  rights  and  interests  of  the  common  people.  He 
Nov.  1834;  d.  Rome,  Ga.,  ag  Oct.  1864.  He  was  exerted  himself  for  the  abolition  of  capital  pun- 
educated  at  the  Norwich  University,  studied  civil  ishment,  and  made  a  report  to  the  legislature  on 
engineering,  and  settled  in  Illinois,  where  he  en-  f],^t  subject.  In  1837  he  was  appointed  a  mem-  . 
gaged  as  a  civil  engineer  and  a  real  estate  agent  ber  of  the  Massachusetts  board  of  education. 
After  the  outbreak  of  the  Civil  War  he  becwne  and  gave  much  time  and  attention  to  the  ad- 
a  lieutenant-colonel  of  volunteers  in  July  1861,  vancement  of  the  system  of  public  instruction. 
and  commanded  a  regiment  at  Shiloh  in  Aprd  Jn  1843  he  became  collector  of  the  port  of  Bos- 
1862.  He  was  promoted  brigadier-general  in  ,01,,  and  in  1845  was  made  United  States  district 
January  1863 ;  served  under  General  Banks  in  attorney.  In  1851  he  was  elected  United  States 
the  Red  River  expedition ;  and  later  joined  Sher-  senator  to  succeed  Daniel  Webster  for  the  short 
idan's  army,  took  command  of  a  division  ]u*t  remainder  of  his  term;  and  having  been  promi- 
before  the  capture  of  Atlanta,  a  Sept,  1B64,  and  nent  among  opponents  of  the  extension  of  slav- 
died  as  a  result  of  overtaxing  his  strength  while  try.  the  tree-soilers  of  hia  district  united  with 
leaduig  his  troops  in  pursuit  of  Hood.  the   Democrats   in   electing   him   to   the    United. 

Ransom   (from   Latin,   redemfHo).  the  sum  States  house  of  representatives  the  same  year.     Aj 

required  to  be  paid  to  the  captors  of  a  prisoner  of  volume  of  his  speeches  and  writings  with  meraoirj 

war  in  order  to  procure  his  release.    The  prac-  appeared  in  1854.                                                     1 

tice  of  redeeming  prisoners  of  war  by  a  ransom  Ranuncula'ccs,    an    order    of    herbs    and 

was   a   very   common   one   not   only   in   ancient  shrubs.     There  are  about  700  species,  widely  dis- 

times,  but  m  modem  limes  up  to  the  end  of  the  tributed  in  cold  and  temperate  climates,  and  to 

i8th  century.    As  late  as  1780  a  treaty  was  con-  a  very  limited  extent  in  warm  ones.    All  are 

eluded  between  France  and  Great  Britain  on  the  more  or  less  acrid  while  fresh,  but  usually  lose 

subject  of  exchange  of  prisoners,  in   which   the  this   property    u^on    being    dried,     A    few    have 

various  relations  the  different  ranks  bore  to  each  been   reputed  poisonous,  others  have  been   ii.'ed 

Other    were   specified,    together    with    the    sums  in  medicine,  and  several  for  food  both  for  man 

required  to  be  paid  by  way  of  ransom.   A  French  and    animals.    The    order    is,    however,    chiefly 

vice-admiral   or   an    English   admiral   was   esti-  noted  for  its  ornamental  species,  many  of  which 

mated  as  of  equivalent  value  in  the  exchange  of  are   widely  popular  garden  flowers.    The  best 
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known  of  these  genera  are  probably  Aquitegia,  summer  upon  any  good  soil,  and  is  esnccially 
Clematis,  Anemotie,  Delphinium,  HelUborttS,  popular  in  cool  climales  because  it  will  sland 
Paonia,  Nigclla,  Calllia,  Aconilum,  Adcra,  and  considerable  cold  without  injury. 
Ranunculus.  (See  Columbine;  Anemone;  d^  ,  derived  from  German 
Lakkepub;  Peony;  Clematis;  Hellebore).  ..raffcu"  and  old  English  "rap,"  to  Mii=  and  carry 
The  type  genus,  Ranunculuj,  which  includes  ^way,  and  meaning  in  law  the  crime  of  having 
about  200  spec.es,  .s  also  culi.vated.  The  gar^  ^^^^-^'j  knowledge  li  a  woman  without  her  coi^ 
den  or  Asm.c  ranunculus  (R.  asiaKcus)  is  a  ^„t  ^^^  ^y  force.  This  has  always  been  re- 
native  of  western  Asia,  and  has  been  cuhivated  ^^^  3,  ^^^  ^f  j,,^  highest  crimes,  and  is  slUl 
for  about  300  vears  for  lis  bnlliant  single  or  j^hed  by  death  in  some  Ameritan  Sutes;  in 
double  variousfj  colored  flowers.  The  lesser  ^^^^^^^  j,  ^  ^^^^^  ^f  imprisonment.  In  the 
celandme  (R.  Scarta).  a  European  =?«'«  js  ^^^^  ^^  ^  f^^^^  ^j,„  ^^^  ^^^j,^  ^^^^  ^f 
cultivated  for  lis  foliage,  which  is  eaten  like  ^^^^^^  ^nd  who  is  not  an  idiot,  the  element  of 
spinach,  and  for  its  tubers.  _  which  are  served  force  is  essentia!  to  constitute  the  crime  of  rape. 
like  potatoes.  ,  Several  speaes  of  buttercups,  jj  ^^^^^^  j^  obtained  by  the  use  of  threals 
noubly  R.  acrxs  and  R.  repent,  are  well-known  ^1,1^^  convince  the  woman  that  it  would  be  use- 
weeds  m  pastures.  I^g^  (^  resist,  it  is  not  necessary  to  prove  actual 

Ranz  des  Vacho,  rahs  d5  vash,  the  name  violence.    It  has  long  been  established  by  caurt 

of  the  national   air  which  the  herdsmen  of  tlie  decisions  in   England  and   America  that   decep- 

Alps  in  Switzerland  sing  or  play  on  an  instru-  lion,  as  when  a  married  woman  is  deceived  into 

ment  called  the  Alpenhorn,  or  horn  of  the  Alps,  believing  that  a  man  not  her  husband  is  her  hus- 

when  they  drive  out  the  herds.     It  consists  of  a  band,  does  not  constitute  rape.     Within  the  past 

few  simple  intervals,  yet  capable  of  producing  a  20    years    statutes    have    been    passed    in    Eng- 

very  striking  effect  in  the  echoes  of  the  moun-  land  and  many  of  the  United  States  raising  the 

tains.  See  National  Hymns.  age  of  consent  for  girls  to  16  years.  These 
laws  have  been  of  great  service  in  proteaing  the 
young  and  promoting  morality. 

_       ,        .           _          .      „    .       c        I.  Raphael  Santi,   ra'ta-el   san'tS    (called  by 

Raonlt,    ra-00,    Frantow    Mane,    French  the  Italians  Raffaelle  and  Raffaello,  but  gen- 

chemist:  b.  Fournes,  Nord,  10  May  1830;  d.  1901.  „,[,     j„  j,;,  ^„  writings  and  in  the  signing  of 

He  was  educated  m  Paris,  where  he  received  the  ^^^  pictures,  Raphakl).  Italian  painter:  b-ljr- 

doctorate  in  physical  sciences  m  1863     ^^  yjM  bino   in    Umbria   aS   March    1483;    d.    Rome   6 

to  the  University  of  Grenoble  to  teach  chemittry,  ^     j,               ^he  mountain  town  of  Urbino  was 

was  madeprofessor  in  1870  and  dean  of  the  fac-  (^^         ij^,   „j   jj,^   ^^^-^^^   ^^^^      ^f   ^   ^^ 

u  ty  in  i^.   In  1890  he  was  made  correspondent  „          ^^ich  came  to  an  end  in  1636.     The  castle 

of    the    Academy    of    Scei^es.     His    researches  „,       ,3^^  ^f  ^^  p^j^^  -^  ^d,,  „  ^  j,jj       ^,,  ^^. 

were  first  in  the  field  of  electro-chemistry;  later  „^^^  interest;  and  there  is  evidence  that  during 

he  turned  to  the  discovery  of  the  free^mg-point  ,^  jjf^jj^^  ^^  Frederigo  and  Guidobaldo  -  wh5 

of  a, great  number  of  solutions  and  also  the  de-  „;     ^  j^         ^         »         f  Raphael's  yooth- 

termmalion  of  the  tension  of  vapors  of  volatile  ^he   palace  was   one   of  the    most    retnarkabie 

"I"""-  museums  in  Italy,  being  crowded  with  works  of 

Raoux,    ra-00,    Jean,    French    painter:    b.  art  both  of  antique  and  of  Renaissance  produc- 

Monlpcllier  12  June  1677;  d.  Paris  10  Feb.  1734-  t'on. 

He  painted  history,  portraits  and  genre,  and  The  young  Raphael  was  allowed  to  devote 
during  his  lifetime  enjoyed  a  great  reputation  in  himself  to  art  the  more  readily  that  his  father 
France  and  was  even  elected  to  the  Academy  (Giovanni)  was  himself  a  painter.  It  seems 
(1717).  He  has  indeed  painted  some  good  land-  that  the  family  had  lost  property;  and  there  is 
scapes  in  the  style  of  Claude  Lorraine,  but  his  much  tn  the  record  concerning  Raphael  to  indi- 
historical  pictures  are  stagv  and  arti^cial.  His  cate  the  existence  in  his  character  of  traditions 
portraits  are  said  to  have  been  good  likenesses,  of  elegant  life  and  that  kind  of  sympathy  which 
and  he  is  chiefly  known  nowadays  for  his  por-  comes  from  ancestral  cultivation.  At  a  very 
traits  of  fine  ladies,  on  whom  he  be.stowed  the  early  age  for  a  student  of  art  he  entered  the 
false  and  meretricious  graces  fashionable  in  his  workshop  of  Perugino;  his  possibly  earlier  stud- 
day.     Many  of  his  pictures  were  engraved.  ies    with    Timotco    Viti    being   of    little   conse- 

„,.,,..,.           t     ^        ^^  quence  to  his  artistic  growth.    It  is  asserted  that 

Rap,  familiar  m  the  phrase  'not  worth  a  ,he  young  man  went  to  Siena,  where  Pin- 
rap,"  a  counterfeit  Insh  coin  of  the  time  of  luHcchio  was  at  work;  but  this  is  doubtful,  and 
George  I.,  which  passed  for  a  half-penny,  though  jt  j^  ^niy  important  because  there  has  been  so 
not  really  worth  a  fourth  of,  that  value  Thei^  „,„<.[,  question  about  the  true  influence  which 
was  also  a  small  Swiss  coin  called  «rappen,»  3,  first  determined  or  modified  Raphael's  career. 
worth  a  centime.  jt   „.35   ^^   ^^^]y  ^5    ,jo^  (hat   he  first  went   to 

Rape,  an  annual  herb    (Brassica  napus)   of  Florence,  and  the  artists  who  would  then  have 

the  order  Cruciferat.     It  is  a  native  of  the  Old  influenced  him  the  most  were  Leonardo  da  Vinci 

World,  where  it  has  long  been  cultivated  for  its  and    Michelangelo;    because    while   the   earlier 

foliage  and  its  seed,  the  former  of  which  is  an  Florentines  would  be  more  immediately  recog- 

imporlant   stock   food,   the   latter,   a    source   of  nized  by  him  as  painters  of  the  ancient  and  tra- 

coleseed  oil.    It  resembles  the  turnip  in  foliage,  ditional  manner,  it  is  clear  from  his  subsequent 

but  grows  taller  and  lacks  the  tumip-like  root.  histoT  that  he  was  more  quick  than  any  other 

In  America  it  is  not  grown  for  its  seed  at  all,  man  would  have  been  to  adapt  himself  to  the 

but  toward  the  end  of  the  iglh  century  became  larger  conditions  of  a  new  world  of  art     The 

an  important  soiling  and  forage  crop  for  sheep,  first  absolutely  modern  painting  may  be  said  to 

and  beet  cattle.    It  is  usually  sown  after  mid-  have    come    into    existence   with    Leonardo    da 
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Vinci,  although  that  great  master  allowed  him-  ployment  of  assistants  being  much  less  probable 

self  but  little  time-  to  devote  to  executive  work,  here  than  in  later  work^. 

and   has  left  tis  almost  nothing  by  which  we  When    this    first    series    of   important   wall 

can    judge  his   fall   strer^th.     As   for  Michel-  paintings  was  completed,  Raphael  was  z8  years 

aogelo    (eight  years   Raphael's  senior,  and  as  old,  and  he  had  only  nine  years  to  live.     Dar- 

precocious),   his  work  must  have   revealed  to  ing  those  nine  years  were  produced  the  paint< 

Raphael  the  possibilities  of  magnificent  design  in^  in  the   four  large  rooms  ia  the  Vatican 

in  which  the  human  body  is  treated  as  the  prin-  adjoining  the  Camera  delta  Scgnatura,  and  also 

cipal    subject,   without    important   assistance   in  the  decorative  frescoes  in  tbe  Farncsina  Palace, 

the  way  of  draperies,  backgrounds,  or  even  nar'  the  outdoor  corridors  and  vaulted  galleries  front- 

rative   subject,  as  a.  work  of  art  ing   the   Cortile   di   5.   Damaso  in   the   Vatican, 

The  earliest  painting  which  can  be  ascribed  which  are  known  as  the  Loggie  di  Raffaelle,  and 
to  Raphael  with  some  certainty,  is  the  Mar-  also  a  great  number  of  easel  pictures  in  oil,  por- 
riagc  or  Betrothal  of  the  Virgin  (called  'Lo  traits,  religious  pictures  sent  as  presents  to  the 
Sposallzio')  at  the  Brera  Gallery  in  Milan.  This  king  of  France  and  other  foreign  princes,  and, 
picture  shows  the  Umbrian  feeling,  and  has  toward  the  close  of  his  life,  two  pictures  of  pe- 
many  resemblances  to  the  full  manner  of  PerU'  culiar  importance  in  bis  history,  because  they 
gino,  Raphael's  master;  but  it  is  significant  that  have  always  excited  so  much  general  admira- 
no  serious  attempt  has  been  made  to  dispute  the  tion.  These  are  the  'Madonna  di  San  Sisto,* 
ascription  of  it  to  Raphael  himself,  so  great  is  now  in  the  royal  collection  at  Dresden,  and  'The 
the  resemblance  in  the  peculiar  grace  of  its  com-  Transfiguration,'  left  unfinished  at  his  death, 
position  to  the  more  mature  works  of  the  and  now  in  the  picture  gallery  of  the  Vatican. 
younger  man.  The  most  important  record  we  Raphael  also  made  some  designs,  or  at  least 
have  of  his  earliest  stay  in  Florence,  ending  undertook  some  superintendence  as  archi'ect,  es- 
with  his  Z5th  year,  is  the  Madonna  with  Saints  pecially  in  connection  with  the  Church  of  Saint 
in  the  National  Gallery,  commonly  known  as  Peter,  and  as  designer  of  several  palazzt,  or 
the  *Anside'  Madonna,'  which,  however,  is  stately  mansions,  in  and  near  Rotne.  The  ex- 
thought  to  have  been  painted  during  a  visit  cavations  going  on  among  the  ruins  of  Rome 
which  he  made  to  Perugia ;  and  other  Madon-  also  excited  his  interest  and  took  up  much  of 
nas,  ?uch  as  that  in  the  Pitti  Palace,  called  the  his  time.  He  was  surrounded  by  assistant  art- 
'Madonna  del  Gran'  Duca,'  and  the  'Madonna  ists  who  worked  with  him  or  tor  him,  under 
with  the  Goldfinch'  in  the  Uffizi;  as  well  as  a  his  general  direction  and  also  from  his  studies 
picture  in  the  Louvre  Museum  at  Paris,  called  ai>d  under  his  immediate  control.  It  is  now  im- 
'La  Belle  Jardiniere.'  This  epoch,  however,  possible  to  discriminate  between  these  different 
was  one  of  constant  production,  and  there  are  ways  of  work,  except  by  means  of  the  internal 
many  smaller  paintings,  only  less  important,  evidence  of  more  or  less  characteristic  handling 
than  those  named  above,  which  may  with  con-  in  the  painting.  Thus  it  is  generally  agreed  that 
siderable  certainty  be  given  to  this  period,  the  iarge  frescoes  of  the  battle  at  the  Milvian 
namely,  the  years  of  his  life  from  ao  to  25.  It  bridge  and  the  other  paintings  in  the  Stanza  di 
was  in   1508  that  he  went  to  Rome,  Constantino  are  almost  wholly   by  the  hand  of 

It  does  not  appear  that  Raphael  was  sent  for  his  assistants ;  while  those  in  the  Stanza  dell' 
directly  by  the  order  of  Pope  Julius  II.,  but  Incendio  and  in  the  Stanza  dell'  Eliodoro  are, 
he  began  work  there  almost  immediately  on  his  though  not  wholly  by  the  hand  of  Raphael,  his 
arrival,  and  indeed  the  first  of  the  famous  halls  work  as  to  their  general  designs,  as  >o  their 
in  the  Vatican  which  are  covered  with  his  paint-  composition  both  in  mass  and  in  color,  and 
ings  was  completed,  nearly  as  we  see  it  now,  as  largely  his  own  creation.  The  remarkable  fact 
early  as  151 1.  This  room,  known  as  the  Camera  concerning  these  and  the  smaller  paintings  is 
delta  Scgnatura,  or  Chamber  of  the  Signature,  that  they  all,  except  some  of  those  in  tne  Con- 
ia  a  hall  roofed  with  a  solid  masonry  vault,  hav-  stantine  series,  belong  to  that  well-known  fam- 
ing one  large  window  turned  nearly  to  the  ily  or  class  of  works  which  have  become  fa- 
north  and  lighting  the  room  fairly  well  on  bright  miliar  to  all  the  European  world,  as  typical  pic- 
days.  On  the  west  wall  is  the  famous  painting  tures  by  the  artist  who  is  generally  accepted  as 
known  as  the  'Disputa  del  Sacramento,'  which  the  first  of  religious  painters,  while  at  the  same 
should  properly  be  called  in  English  <The  Glory  time  his  name  is  used  by  artistic  reformers  as  a 
or  the  Triumph  of  Religion';  and  opposite  this  symbol  of  the  commencement  of  Ihe'decline  of 
to  the   east   is  the    'School   of   Athens.'      Over  art 

the  window  is  the  Parnassus  presided  over  by  His  work  shows  little  interest  in  realization 

Apollo;  and  opposite  the  window  is,  in  the  lu-  of  incident  or  of  action;  he  is  regardless  of  the 

nette,    the    magnificent    'Jurisprudence' ;    while  impossibilities    of    the    Apostles    in    long    and 

below  this  and  on  either  side  of  the  deep  niche  voluminous  robes,  and  of  men  in  a  fishing  boat 

serving  as  the   recess   of  a   window   now   con-  much   too   small   for   them  —indifferent   to   the 

demned,  are  paintings  having  to  do  with  the  contradictions  of  the  famous  picture  of   'The 

Papal   authority  in  earthly  and  spiritual  things.  Conflagration    in    the    Suburb'     ('Incendio    del 

Similar  paintings   adorn   the   dado   beneath   the  Borgo'),     where     flames     are     seen     flickering 

great   pictures,   and   the   vault   itself   is -covered  among  marble  columns  and  walls  ot  cut  stone 

with    work   by    Raphael's    own    hand;    in    fact,  without  anything  to  feed  them;  and  yet  this  lack 

lovers  of  Raphael's  painting,   considered  by   it-  of  realism  in  his  3esigns  has  never  diminished 

self  and  without  reference  to  its  historical  im-  his     vast     popularity,    as     the     typical     painter 

porlance,  have  always  found  the  Camera  della  toward  whose  work  everyone  turns  when  there 

Scgnatura  the  most  delightful  place  for  the  study  is    mention    of    Christian    religious    painting, 

of  the  master's  individuality.     There  is   every  There  is  no  better  instance  of  the  purely  artistic 

reason  to  suppose  that  the  greater  part  of  the  quality  obtaining  full  recognition  in  spite  of  the 

woik  here  is  due  to  his  own  touch;  fhf  em-  absence  of  those  qualities  which  are  generally 
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considered  mote  popular;  the  main  reason  for  In  i68g  he  followed  the  Prince  of  Orange  and 

this  is  in  the  extraordinarily  perfect  composi-  distinguished  himself  at  the  battle  of  the  Boyne. 

tion  in  line  and  in  mass,  the  figures  filling  the  In  1707  he  settled  at  Wesel  and  devoted  himadf 

chosen  oblong  or  the  lunette  or  the  circle  in  so  to    historical    composition.    His    great    woric, 

many  of  his  compositions,  with  absolutely  fault-  'L'Hiatoire  d'Angleterre'   (1734),  was  very  ani- 

less  harmony,   producing  the  desired  result  —  a  mated,   but  impartial,  and  contains  mocli   solid 

picture  of  entirely  harmonious  effect.    As  a.  col-  information.    The  style  is  clear,  the  facts  we 

orist,  he  is  not  one  of  those  painters  to  whom  methodically  arranged,  and  he  is  always  careful 

glow  aiid  splendor  of  hue  is  the  important  thing,  to  cite  his  authorities.     It  embraces  the  period 

who  deem  design  in  color  supreme,  as  do  Cor-  from  the  invasion  of  tbt  Romans  to  the  accession 

reggio  and  the  great  Venetians  from  the   time  of  William  and  Mary,  bUt  continuations  by  other 

of  Vivarini  to  that  of  Tiepolo;  but  invested  his  pens  were  afterward  added. 

noble  linear  compositions  with  a  coloring  wholly  r^   ^j     (Johann)  George.  German  s 

agreeable,  never  violent,   always   satisfactory  to    tary    fouti'^"  -' •'■-  — ■-"-  -":-—  —1 

tudent  of  Bentimcnt  m  art.  and  to  the  lover  Harmoniti 


n  the  village  school,  became  a  linen  weaver,  and 


e  numerous  in  the  world  than 

color  for  its  own  sake.  even  beforT  1783,  when  he  married,  had  religious 

Consult:        Passayant,      'Rafae       und      sem  doubts  and  visions,  and  dated  his  *comp!ete  sur- 

Vater' ;  Eugene  Muntz    'Raphael,  sa  vie  son  render"  from  the  year  1782.    His  peculiar  reltg;i- 

CEuvre  et  son  temps'   (1881);  'Les  Histonens  ^^^  ^^^^  were  so  tinged  with  political  sodalbm 

et  les   Critiques   de   Raphael'    (1883)  ;   Crowe  ^^j  jjig  followers  were  persecuted  by  the  Ger- 

andCavakaselle,  'Raphael,  his  Life  and  Works'  nian  government;   and  in    1803   he  emigrated. 

(iE«2) ;   B^ot.    'Raphael    and  the  Villa   Far-  jn  th^  ng^t  year  be  founded  at  Harmony,  near 

nesina     (1884).                     11™=-,    «ttib™i  Pittsburg,  a  communistic  colony,  where  worlc, 

KussHLL  aiURGre.  y^jjy_  equality,  and  celibacy  were  the  rule.    A 

Rai^iael  Ware.     See   Majolic*.  new  colony,  called  New  Harmony,  was  founded 

K     <    11     m>     _F      T       <-       1                        i_L-  on  the  Wabash  in   Posey  County,  Ind.,  in  1815 

Raphall.    MOTTis    Jacob     American    rabbi  j            ^^,j          ^^^^^  Owen    (q.T.)    in   is4 

""^  *^"'m  ■  \  Stockholm,  Sweden    S^tember  ,,^„  ^        ^^^  ^^.^  followers  returned  to  PemT 

1798.;  d.  New  York  23  J"ne  1868.     In  i8«  after  ;     "i^unding  on  the  Ohio  River  the  town 

T-eceivmgrabbm,cal  education  at  Copenhagen  he  ^^  e^„„'o^     (     «j      Consuh:  Nordhoff,  'Com- 

went  to  England  to  study  its  language  and   iter^  ^^^.^^.^  Societies  of  the  United  States*  (1875)  I 

ature,   and   after  a  continental  tour  spent,  three  ,j,;       Christlich-kommunistische     Ko^ 

years  at  the  University  of  Giessen,  returning  to  ,     .     ,'    ij.n-;,,™,   /.oo,! 

England  in  1825-     In  1832  he  lectured  on  post-  '""'e  der  Kappisten     (.I*»J- 

Biblical  history  in  London,  in  1834  began  a  K*PP>  J«»>i  CouifT  of,  French  general:  b. 
•Hebrew  Review  and  MagaziiK  of  Rabbinical  Colmar,  Alsace,  27  April  1772;  d,  near  Lorrach, 
Literature,'  which  he  edited  with  much  scholar-  Baden,  8  Nov.  1821.  in  1788  he  entered  the  mil- 
ship,  was  associated  with  D.  A.  De  Sola  in  a  itary  service,  accompanied  Desaix  during  the 
translation  of  18  treatises  of  the  'Mishna,'  and  campaigns  in  Germany  and  Egypt,  and  after 
with  Messrs.  De  Sola  and  J.  L.  Lindenthal  in  a  Desaix  had  fallen  at  Marengo,  became  aide  to 
comraentaty  on  Genesis.  In  1841  he  was  elected  Bonaparte.  On  the  breaking  out  of  the  war 
rabbi  of  the  Birmingham  Synagogue  and  in  1849  against  Austria,  in  1S05,  he  accompanied  Napo- 
was  called  to  the  Congregation  B'nai  Jeshurun  ieoD,  and  after  the  battle  of  Austerlitz,  where  he 
of  New  York,  where  he  remained  until  his  desdi.  threw  the  Russian  guards  into  confusion  by  a 
In  185s  he  published  his  <  Post- Biblical  History  bold  attack  with  his  cavalry,  he  was  made  briga- 
of  the  Jews.'  In  addition  he  wrote  some  learned  dter-generaL  For  distinguished  service  done  in 
pamphlets  and  was  a  contributor  to  <The  Jewish  1809  be  was  created  a  count  of  the  empire,  and 
Messenger.'  His  defense  of  slavery  from  the  in  1811  received  the  cross  of  grand  officer  of  the 
biblical  standpoint  ('The  Bible  View  of  Slav-  I-egion  of  Honor.  He  was  seven  years  con- 
ery')  aroused  much  contrwverBy  in  the  early  mander  of  Datttiic,  which  he  defended  after  the 
days  of  the  Civil  War  retreat   of   the   French   army    from    Russia,   till 

Rapha'nia.   another   name   for  the   disease  '^J^**"""?-"  f"^^  "^^  ?*i  '^^'>' /  r^',!  '" 

iiA^  Z^,;/^    (■„,.  1  which  he  displayed   great  talent   and   bn  lant 

called  ergotism    (q.v.).  ^             ^^^  VJ^^^  B„  ^^^  ^^  ^^^^^^^  ^,^^^ 

R^hia,   a    genus   of  low    African    palm.*  exhausted,  and  he  was  compelled  by  famine,  did 

with    oval,    gigantic   pinnate    leaves,    and    fruit  j^  capitulate.     Returning  to  France  in   1814,  be 

Mikes  often  weighing  from  200  to  300  pounds.  ^^  received  with  distinction  by  Louis  X<MI]„ 

See  Palms.  and  in  March  1815,  was  sent  against  Napoleon. 

Rapid-fire  Giua.     See  Oiidkance.  But  when  the  defection  of  the  whole  army  ren- 

Ra'pier,      a      sword-like      weapon,      light,  dered  all   resistance  impossible,  Rapp  also  went 

highly  tempered,  edgeless  and  finely  pomted.     It  over  to  Napoleon,  who  made  him  commander  of 

is  ahont   three  feet   in   length,   and  was   long  a  the   army   of  the   Rhine.     When   Louis   XVIII. 

favorite  weapon  for  dueling,  returned  a  second  time  to  Paris  Rapp  was  par- 

Rapin  de  Thoyras,  ri-pSA  di  toi-ra.  Pawl,  ^9".^^.  and  «'^'"?''  ^\^°T^'^AK^^''  ^ 

French  historian:  b,   Castr^  Unguedoc    166 1 ;  <*'^''™v8^""<' 'I'J? '•\?^ap°leon,  Ull  the  army 

d.  Wesel,  Duchy  of  Oeves.  iVzS.    He  studied  at  «»"   disbanded..    After   his    death   appeared   the 

Ihe   Protestant  Academy   of   Saumur,   and   was  mteresting/Memojres  du  Wral  lUpp    icnts 

admitted   an   advocate  in   1679.     The   revocation  ^F  > -'S'='"S    /h^s^'      ^"^""^    ^^''^-    ^ 

of  the  Edict  of  Nantes,  however,  drove  him  to  trtneral  Kapp     tiSSOJ- 

England  in  1686,  and  subsequently  to  Holland,  Rapp,    Wilhelm,    German    American   jour- 

where  he  entered  a  company  of  French  cadets,  nalist:  b.  Germany  14  July  1838;  d.  1  Marci* 
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1907.    He  was  an  active  participant  in  the  Ger-  of  hig^  ground  in  fraat  of  die  works  and  drive 

man  revolutionary  movement  of  1848,  and  in  iBss  the    men    from    them.     The    river    batik    wai 

cniifrateii  to  the  United  States  where  he  took  sained  both  on  the  right  and  left,  artillerr  piri 

up  joamalism  as  his  occupatitm.     He  wbs  the  in  position,  and  the  works  shelled,  bol  At  dusk 

successftd  editor  of  the  'Turnzeitung'  of  FhiU-  no  imiireasioo  had  been  made,  the  Confederate 

delpliia  and  Qncinnati,  the  <Baltunore  Waechter*  guns  had  not  been  silenced,  nor  had  the  in- 

(1857-61),    (1866-72),  and  the   'Illinois  Staats  fantry  been  driven  from  the  works.    Gen,  Rm- 

Zeitung>  of  Chicago  (1861-6),  and  again  from  sell,  temporarily  commanding  Wright's  division 

1891.     He  wrote  <  Recollections  of  the  German  of  the  Sixth  corps,  said  that  he  could  carry  the 

Fatherland  by  a  German-AmeTJcan.^  works  by  assault,  and  he  was  ordered  to  do  it 

Ruipahumeck,    r5p-a-h5n'61c,    a    river    of  It  was  now  after  dnsk;  artillery  fire  wm  ke^ 

Virrinirfonned  by  several  small  streams  which  "P.:  R,"*«l'  'ed  parts  of  EUmaker s  and  UptotfB 

have   their  rise  m  the   Blue  Ridge.     It   flows  brigades,  m  all  2,117  men  and,  under  a  heavy 

east-southeast  into  the  Chesapeake  Bay,  which  fire  of  musketry  and  canister,  went  over  the 

it  enters  about  25  miles  below  the  Potomac,  "o^ks  m  a  very  few  minutes,  capturing  IJ03 

It  is  about  250  miles  long  and  is  navigable  over  officers  and  men  the  four  guns,  1,225  stands  of 

90  miles  from  its  moutfi.     The  upper  part  of  arms,  and  seven  battle-flags.    A  part  of  the  Fifth 

its  course  is  through  a  mountainous  country,  SIT',*'"  '"''.  '^H  J""ned  in  the  assault     Gen. 

where  it  is  a  swifUy  flowing  stream  with  many  Wnght  says  m  his  report  that  this  was  the  first 

rapids  and  low  falls.    At  Fredericksbui^  (q.v.)  «>«  au""?  the  war  of  an  mtrenched  position 

is  a  fall  which  furnishes  esttensive  water  power.  l«mg  earned   on  the  first  assault,  and  one  of 

From  Fredericksburg  the  river  becomes  a  tidal  Gen.  Lees  biographers  writes  that  it  was  the 

stream,  and  the  broad,  long  estuary  which  enters  saddest  chfmter  in  the  history  of  the  Army  of 

the  bay  is  navigable  for  the  largest  steamers.  Northern  Virginia.    Gen.  Hays,  with  nearly  300 

The  name  of  the  Rappahannock  is  associated  "i  *»*  men  and  about  130  ot  Hoke's,  escaped, 

with  many  of  tile  events  of  the  Civil  War.  ine  Union  loss  was  413  killed  and  woufided, 

«         1.  t.    B.  .1  n  ^t        IT  »"<!  si^  missing.     Gen.  Lee  reports  his  loss  as 

Rappahuuiock    SUbon.    ^tUe    o£.      In  g  ^.^aitd.  39  wounded,  and  1.629  ^ptured  or  Miss- 

the    fwe    part    of    Ocober    1K3    Gen.    Lee  j^g   ^^^  ^f  the  missing  being  probably  kilted 

maneuyeratf  the  Army  of  the  Potonwe,  und«  or  Wounded.    Lee  now  abandoned  his  design  of 

Gen.  MMde  from  the  Rappahannock  River  back  attacking  Get,.  French,  who  had  crossed  at  Kel- 

to  CMtreviUe..  Meade  resumed  the  offensive  19  ]y-g  po^d,  burned  the  end  of  the  pontoon-bridge 

October,  and  m  several  mounters  pressed  Ue  remaining  in  his  possesswn.  the  north  end  oflt 

back  to  the  Rappahannock,  Ue  crossing  to  the  having  been  captured  by  Russell,  and  fell  back 

south  side  of  the  river  and  dispowng  bis  army  jy^ing  the  night  to  Mountain  Run,    Gen.  Meade 

on  both  sides  of  the  Orange  and  Alexandria  crossed  the  remainder  of  his  army  over  the  Rap- 

^iltoad,  EweUs  corps  on  the  right  and  A.  P.  pahannock  on  the  8th  and  moved  to  Brandy  Sta^ 

H.1U  on  the  left,  with  cavalry  on  both  flanks,  ^i^n,  and  Lee  crossed  to  the  south  side  of  the 

A  part  of  Ewflira  corns  was  left  on  the  north  Rapidan.      Cortsuk  r     (Official    Records,'     VoL 

side  o(  the  rivei-  at  RaK>ahannock  Station,  in  xXVI. ;  Humphreys,  'From  Gettysburg  to  the 

an   intrenched    position  covering  the  pontoon-  Rapidan>;  the  Ccrttiry  Company's  'Battles  and 

bridge^    the    railroad  bridge    having   been    de-  Leaders  of  the  Civil  War.>  Vol.  IV. 
Stroyed.     The  position   was  first   held  by   Gen.  -^  ^    Carmak. 

Hava'  brigade  and  four  guns,  to  which  was  sub-  n     >  ,_.       »      .t 

seqiiflntly  added  Gen.  Hoke's  brigade,  under  Col.  R-P'P^s.    See  HabmoKiSts.  _ 

A.   C    Goodwin.      The   whole   iorce   numbered  Raptore*,  an   old   name   m   classification, 

about  3,000  men.     Lee  had  destroyed  the   rail-  variously  limited,  for  the  predatory  birds.     See 

road  from  Bristoe  Station  to  the  Rappahannock,  Biwjs  of  Phby. 

a  distance  of  more  than  ao  miles,  and  this  had         Raretonga,    ra-rtt-tdng'gti,    or    Rarotoi^pk 

to  be  rebuilt  before  Meade  could  follow  to  the  an  island  in  the  South  Pacific  Ocean,  beloi^ng 

river.     It  was  completed  as  far  as  Warrenton  to  the  group  of  Cook  Islands  (q.v.). 
junction  on  2  November;  supplies  were  brought  Rafey,  John  S^  American  horse  tamer:  b. 

1^1  and  on  the  morning  of  the  7lii  Meade  ad-  Franklin    County,    Ohio,    1828;    d.    Cleveland, 

vanced     to    cross    the    Rappahannock.      Gen.  Ohio,  4  Oct  1866.     In  early  life  he  showed  t. 

French,  vrith  the  left  wing  of  the  army,  moved  marked  fondness  foe  horses  and  skill  in  their 

upon  Kelly's  Ford,  five  miles  below  Ra^pshaD'  Management,  which  he  later  derdoped  by  study 

nock  Station,  and  forced  a  passage  of  the  river  and  ckise  association  with  them.    In-  1856  he 

(see  Keu.y's  FttfD,  Ekgagemmts  at),  while  w«it  to  Texas  to  further  his  knowledge  and 

tbe  Fifth  and  Sixth  oorps,  under  command  of  upon  his  return  to  Ohio  engaged  in  startling 

Gen.  Sed^ick,  moved  along  the  line  of  the  rail-  extaibitioos  of  hb  skill.    In  training  or  tamiiv 

road,  forming  line  about  midday  within  one  and  the  horse  his  methods  were  dways  prompted 

a  Wf  miles  of  Rappahannock  Station,  the  r^ht  by  a  humane  ^irit,  the  use  of  the  lash  not  being 

of  the  Fifth  corps  and  the  left  of  the  Sixth  on  resorted  to  unless  in   extreme  cases.     In  1861 

the  railroad.    Skinnishers  were  thrown  forward  be  visited  England,  Russia  and  other  European 

tad  the  Confederate  position  reconnoiteied,  and  countries,   where  his   mastery  over   the   wildest 

as  soon  as  it  could  be  ascertained  a  plan  of  steeds  amazed  and  delighted  his  vast  audiences, 
attack  was  formed.     The  works  to  be  carried  Rar'itan,  a  nver  in  New  Jersey,  the  head- 

GOBsilted  of  two  redoubts,  ccxmccted  by  a  chain  waters  of  which  are  in  the  northern  part  of  the 

of  rifle-pits,  and  a  furdter  line  of  rifle-pits  ran  State.    It  enters  Lower  New  York  Bay  through 

from  the  left  redoubt  to  the  river  and  some  dis-  Raritan    Bay.     The  latter   is  really  Uie  broad 

lance  along  it     Tlie  Fifth  corps  was  to  gain  mouth    of    the    Raritan    River.     The    river    it 

the  river  bank  on  the  left,  and  the  Sixth  on  tbe  navigable    to    Brunswick    L.anding,    about   two 

right,  in  order  to  esGtblish  artillery  on  a  range  miles  above  New  Brunswick. 
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RASCAZ,  LBAP-CRUMPLBB  —  RASKOLNIKS 

Raacal     Leaf-cruo^der,    the     leaf-foldtag  church   and   set  up  their  own   religious   cotn- 

caterpillar  of  a  phyticid  moth  injurious  to  many  tnunities.    The  general  characteristic  of  all  the 

American  fruit'trees,  as  the  apple,  cherry,  plum  Raskolniks  is  conservatism.     Differing  from  the 

(qq.v.),  etc.  English   dissenters  who  have  usually   instituted 

Rash,  an  eruntion  on  the  skin      The  com  ^°'"*  reform   in  the  creed  or  the  ritual   of  the 

tnonestTashes  are  those  of  the  specific  fevers,  b-^  *V™  "''''^^  ''•='.  ^^^^•^'^'  *«  R^skolnila 

the  crimson  rash  of  measles,  the  scarlet  rash  =«^e  ''«^y«  \^7  '"'t^J°  "^l"^  "  ^^"^  °^^ 

of  scarlet  fever,  the  rose-spots  of  typhoid  fever,  customs  and  behefs  and  do  not  agree  to  inno- 

etc.     But  there   are  also  '  numerous   eruptions  ■""iT^  '"  "'*  orthodox  church, 

due  to  disordered  states  of  the  body,  and  apart  The    Raskolniks   are   of  two   great  classes. 

altogetherfromany  infectious  disease;  such  are  •^j!'    °i    "^ich    .s    subdivided    with    endless 

nettfe-rash  and  the  like.  ^hisms   and  dissenting  secK^  more  or  l«s  ai>- 

_..,,._                  IT,  ui..    0  I  tagonistic  to   each   other.     The   Popovt?.!,   those 

Rmhi^    rashe,    property   Rabbi   Salomon-  ^^o   have  priests,  pops,  m  Russian;   and  the 

Ben-Iaaak.     sometimes     erroneously     called  Bezpopovtzi,  or  those  who  have  no  priests.    Of 

Jarchi,  the  most  famous  of  trench  rabbms:  ^^^^^^  ^^  Bezpopovtd  are  the  more   numerous, 

h.   Troyes   about    1040;   d.    1105.      Entering  the  ^^^^  ^^^^  aggressive  and  the  least  conservative. 

Jewish  school  in  Worms  he  made  astonishing  ^he    Popovtd  have  not  changed   from  the 

progress  m  ancient  languages  philosophy  medi-  ^eUefs  of  their  old  church.    They  are.  for  the 

cine,  and  astronomy.     His  skill   in  ejtplainmg  ^        inoffensive  and  tolerant,  and  have  lately 

the  Holy  Scriptures  and  the  Talmud  was  so  i,cen   treated    by   the   sUte    with   less   severity 

nanarUble  that  his  contemporanes  honored  him  ^^^  bef^j^e.     Under  Alexander  II.  they  were 

with  the  titles  of  interpreter  of  the  law  and  allowed  to  reopen  their  churches  and  to  build 

prince  of  interpreters     To  satisfy  his.  longings  ^^^  ^^„    ^  ^^ain  measure  of  civic  rights  was 

after  knowledge  he  undertook  an  extensive  tour  ^(^           ^^    (hem,    together    with    liberty   of 

through  Italy,  Greece,  Palestme,  Egypt,,  Persia,  religious  services.    This  branch  of  the  Popovtii. 

and  Germany,  where  he  was  particular  in  visit-  ^^^^^  ^^  jj^^  Edinovertii,  have  a  bishop,  who 

ing  the  towns  which  possessed  learned  Jewish  ^^^^^  ^^  Moscow.    Another  and  much  smaller 

schools.     The  literary .  treasures  thus  collected  ^,^„   denounce  the  Oar   and   the   Established 

he   introduced    into    his_  writings,    which    were  q,^^^    and    for    that    reason    are   treated    as 

received   at   the  time   with   the  greatest   enthu-  dangerous  fanatics 

siasm,  and  are  still  held  in  high  estimation.    His  ^he  Be^popovtii  are  much  more  mimical  to 

most    famous    work   is   a   commenUry   tjn   the  ,1,     gj^,     ^^j  (^     Church.     They  believe  that 

Pentateuch.     He  also  wrote  commenUr.es  on  ^^^     ^^^^          ;,  ^^  ^f  ^^e  anti-Christ,  that 

the  prophes.  the  Talmud,  and  various  treatises  the     authoriti«     to-day,    both     temporal    and 

on  ,  miscellaneous     subjects.     Consult:      Zunz.  gpjritual.   are   his   servants   and  that   therefore 

'Zeitschrift    fur    die   W.ssenschaft    des   Juden-  ^^  ^^^y   ^e  sin  to  recogniie  their  authority, 

thums'    (1823).  They    have    no   priests   among   themselves,   as 

Rask,  rask,  Rasmus  Christian,  Danish  they  believe  that  every  Christian  is  a  priest,  in 
tdiolar:  b.  Brendeldlde,  island  of  Funen,  23  support  of  which  they  quote  Rev.  i.  6,  and  that 
Nov.  i?87;  d.  Copenhagen  14  Nov.  1832.  He  churches  are  unnecessary,  since  a  Christian's 
studied  at  the  University  of  Copenhagen,  under-  body  is  a  temple,  based  upon  I  Cor,  iti.  16. 
took  a  journey  to  Sweden  and  Russia,  to  in-  Some  of  the  principal  sects  of  the  Bezpopovtzi 
crease  his  acquaintance  with  the  northern  Ian-  are;  Doukhobors  (q.v.),  who  in  some  respects 
guages ;  and  in  1808,  after  a  two  years'  stay  in  resemble  the  early  Quakers ;  the  Voidykhantri. 
Iceland  became  assistant  in  the  academical  who  hold  that  the  world  at  present  is  under  the 
library  of  Copenhagen,  His  fame  as  a  linguist  reign  of  the  Holy  Ghost,  whom  they  worship 
is  founded  upon  such  works  as  *An  Introdue-  by  prayers  and  sighing;  the  Philippines,  who 
tion  to  the  Knowledge  of  the  Icelandic  or  Old  observe  only  two  sacraments,  the  Lord's  Sup- 
Norse  Tongue'  (iSit);  an  edition  of  Biomonis  per  and  Baptism;  the  Stranniki,  who  believe 
Haldorsen's  'Icelandic  Dictionary*  (1817)  ;  'In-  the  promises  of  the  Lord  concerning  the  Church 
struction  in  the  Anglo-Saxon  Tongue' ;  and  are  already  fulfilled  and  that  we  are  living  in 
'Researches  as  to  the  Origin  of  the  Old  Norse  the  first  era  of  the  resurrection ;  the  Molokaneh 
or  Icelandic*  In  iSaa  he  was  awwinted  pro-  and  the  Ohschie  (the  latter  being  communists), 
feasor  of  literary  history  at  the  University  of  who  reject  all  external  rites;  and  the  anarchistic 
Copenhagen,  and  subsequently  professor  of  Khiisti  and  Skoptzi.  These  latter  two  sects  are 
Oriental  languages  and  librarian  to  the  univer-  the  most  feared  and  hated  by  the  Russian 
sity.  During  this  period  he  published,  among  Church  and  State.  The  Khiisti  are  ascetics 
other  works,  a  Spanish  Grammar;  (Instruction  and  practise  many  fanatical  rites  under  the 
in  the  Friesland  Tongue' ;  'On  the  Antiquity  direction  of  their  prophets  and  prophetesses, 
and  Gennineness  of  the  Zendavesta.'  one  being  that  of  bodily  scourge.    The  Skoptzi 

Raskol'niks,   or  RascolnicUnB,  the   name  carry  the   beliefs    of   the    Khhsti   to   an   evea 

applied  collectively  to  all   the  dissenters  from  greater  extreme,  mutilating  their  bodies  in  hor- 

the  orthodox  church  of  Russia,  the  Greek-East-  rible  manner  in  the  frenzy  of  their  rites.     The 

em  Church.    The  schism,  or  ratkot,  was  affected  Khiisti  and  Skoptzi  are  treated  as  criminals  and 

at  two  different  times  principally;  first  during  transported  to  Siberia  by  the  government;  other 

the   iTth  century  upon  the  occasion   of  the   re-  sects  of  the  Bezpopovtzi  are  denied  many  of  ihe 

vision  of  the  Testaments  by  Patriarch   Nikon  civil  rights  enjoyed  by  the  Popovtzi,  are  closely 

(1652-8)    at    Moscow:    and   upon   the   further  watched  by  the  police  and  are  ranch  feared  by 

revision  and  the  usurpation  of  secular  powers  the  government, 

by  Peter  the  Great  (1680-1725).    On  both  these  The  Raskolniks,  as  a  whole,  are  not  allowed 

occasions  great  bodies  of  Raskolniks,  refusing  to  to  worship  in  piAlic  except  in  their  own  chap^ 

comply    with    the    reforms    instituted,    left   the  and  churches,  which  latter  must  be  of  distinctly 
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jdifiereat    aM^carHuce    from    che    Eutem-Gredc  tnenial  berry-grawer.    Its  fruits,  either  .red  ot 

churches;  they  are  not.  allowed  to  propagate  yetloiv,  are  of  tlie  beat  quality,  bat  the  plants  are 
their  beliefs,  to  open  their  convents,  or  to  tain  considered  Eomewhat  tender  in  northern 
any  part  in  public  processions,  either  private  or  climates.  The  American  red  raspberry  (A, 
official.  The  noniber  of  Raskolnika  m  Russia  jirifosiu)  resembles  the  preceding  species  in 
has  been  variously  estimated  as  from  five  to  habit  and  color  of  fruit,  but  is  rather  inferior 
fifteen  millions.  According  to  one  writer  m  in  quality.  This  defect,  however,  is  ofiset  by 
i9go  they  were  dius  accounted ;  the  P(q)ovtzt,  its  great  productivenesi,  *crappii^  qualities,- 
ihree  millions;  the  Spiritual  Christians,  two  hardiness  and  ready  adaptahiliqr  to  many  con- 
millions;  the  Khlisli  and  Skoptzi  seventy-five  ditions,  Haviiig  been  in  cultivation  for  only 
tliousand;  other  sects  of  Bezpopovtzi,  jiine  mil-  ^out  half  a'  century,  its  quick  development  to 
lions.  (See  Rii9sianReucions.)  Consult:  Gard-  the  rank  of  a. leading  small-fruit  augurs  still 
ner,  'Faiths  of  the  World';  Mooraviefl,  'Hfs-  greater- possibilities.  The  Wack  raspberry  or 
lory  of  the  Church  of  Russia'  (London,  i&p);  blackcap  (R.  occidenlalis)  is  the  most  impot- 
and  aity  encyclopedia  of  religious  beliefs.  tant  specna  of  its  genu^  since  it  is  hardy,  pro- 

Ra«>'re8,  an  obsolete,  artificial  group  of  ductive.  adapt^te  to  many  soils  and  conditions, 

birds,    the    "scratchers,"    represented    by    wich  and  its  fruits,  being  firm,  are  useful  for  shipping 

fornis  as  the  fowls,  partridges,  grousj^  pigeons,  considerable    distances    or    for    evaporating    as 

etc.,  which  were  long  ago  assigned  to  various  well  as   for  canning  and  eating  fresh.     It  was 

natural  orders  and  families.  introduced  into  cultivation  in  1833,  since  when 

-,        .,         ■■      -  I       o          -in     t,  several  hundred  varieties  have  been  offered  for 

Ksspail,      ras-pa-e,      Fransois      ^Hncent,  ^,^ 

French   politician  and  scientist:  b    Orpentras  .^^     ^  raspberries  are  propagated  by  means 

-29  Jan.  iw;  &■  Arcueil  7  Jan.  i8?8,.  He  went  ^j  ^^^        or  root-cnttini^    The  former  may 

m  1816  to  Pans,  where  he  took  part  m  the  July  ^      j       throughout  fhe  grmviug  sea- 

revoiution  of  1830,  and  later  established  a  jour-  ,^tj,e  latter  may  be  made  by  IhrusHng  a 

nal,  'Le  Reformateur,'  Tirhich  in  1834  ^a^  /up^  ^^  ^  ,    j^,^  j^^      ^^^  j,^^^  ^^jj  ^^^ 

pressed  by  t!ie  government,  while  m   183s  iK  ^^^^^  ^^^  ^^  ^^^l  severing  the  roots,  each 

editor     was     condemned     to     a     six     mombs  pi„e  bTwhich  will  produce  a  new  plant.    Whh 

imprisonment.     On  24  Feb.  1848,  at  the  head  of  ^^^    ^    ^^^   van'eties   the   plants    are   often 

a  mob,  he  penetrated  to  the  council  chamber  of  ^              ^^^  ^^^^^  ^^^  j^  ^^^^     i^^  ^„j  ^^^^^^^ 

the  provisional  government,  which  he  competed  u„der  glass.    In  the  field  the  plants  are  usually 

fortfiw.th  to   proclami  the  republic.     He  then  ^  ^^^^^  than  5  by  5  f«t  or  4  by  6  feet  apart 

founded  <L'AmiduPeupIe>  later  called  <pemo-  j^     ^^  ^^^^  case  cuitivatioS   fs  given  ^h 

crane     Pacifique,'     in    which    he    proclaimed  ;„  ^^  ,3,^^^  ^„,    ^^^          after  the  plants 

Jacobm_ principles.    On  iS  May  he  was  a  leader  j^^            ^j     ^^^    ^^^  becoming  more  or 

of  the  invaders  of  %  Pahis  Bourbon  and  the  j        continuous   fknn    the  growth  of  suckers 

hall  of  the  national  assemhiy;.  for  this  he  was  ^he  former  is  generally  pretlrred. 

rondemned  to  six  years  in  prison,  but  in  iSsS  fhe  black  raspberry  does  not  produce  suckers, 

he  sentence  was  cotnmuted  to  banishment.    He  ^  ^^  ^^e  crown,  but  the  tfps  of  the  canes 

lived  in  Brussels,  but  returnrf  to  France  under  .^^  ^^^  „„,j,  j^^,;  ^■      ^^^  ^^e  ground  and 

the  .amnesty  oflSSft  was  elected  to  the  Corps  ^^^^^  ^^^^^  ^„j  ^,^^1       ^^^^^    Qther  buds 

Legislatil  m  1869.  retired  to  private  life  during  ^^^^  j^^  ^„j            ^^^^^       g^^„  sterns  which 

the  Commune,  and  from  1876  was  a  member  of  ^|^  become  rooted.     These  'tips»  are  severed 

the  Chamber   of   Deputies.     Among  hia   works  f^^  planting,  sometimes  ui  autumn  but   usually 

wwe:     'Annales    des     Sciences    d Ob^rvatwii'  j„         j         ^^^  g^e  set  somewhat  farther  apart 

(iaa<>-3t>):  'Recherches  Chimiques  et  Physiques  ^^  ^j^  ^^j  varieties.    There  is  a  hybrid  group 


,  „   '*    Developpemen     des    Ti^us    Vegitanx>  ^j    raspberries    which    propagate    by   both    tips 

(1827);      'SyslSme     Npuveau     de     Physidogie  ^^^   suckers    or   root    cuttings,    usually   by   the 

Vegetale    et   de    Botanique*     (1836) ;    <Histoire  ^^^„_     -j^       ^^e  supposed  to  be  derived  from 

Naturelle  des  Ammonites'    (1842) ;  <Nouvelles  the  black  and  the  American  red  species,  but 

Etudes   Scientifiques  et  Philologiques'    (18^);  gincc  they  are  common  in  the  wild  state  and  are 

•Reformes  Sociales'  (187a).  f^^  stable,  they  are  often  caUed  R.  negUcHu. 

Raspberry,    a    general    name    for    those  Several   varieties  have  been  widely  cultivated. 

3brubs  of  the  genus  Rubits,  whose  fruits  sep-  Their  fruit  ranges  from  purple,  through  reds 

arate  from  the  receptacle  upon  attaining  ma-  to  yellow, 

turity.    They    are   natives   of    the    north    tem-  Raspberries  succeed  best  upon  deep,  moist, 

f:rate  zone  and  are  especially  numerous  in  but  well  drained  loamy  soils;  the  blacks  upon 
urope  and  America.  They  are  characterised  the  heavier  and  the  reds  upon  the  l^hier.  The 
by  their  perennial  underground  parts,  usually  more  retentive  of  moisture  the  soil  is  the  better, 
biennial  spiny  stems  which  bear  fruit  the  second  since  the  fruit  ripens  at  a  time  when  water  is 
season  and  then  die.  Several  species  are  valued  often  scarce.  Hence  the  addition  of  humus  is 
for  ornamental  purposes  but  the  three  following  often  de.-iirable.  It  may  be  most  easily  obtained 
are  the  most  important  because  of  their  edible  in  the  form  of  stable  manure  and  green  manures, 
fruits,  for  which  the  plants  are  widely  cultivated  such  as  clover  grown  at  least  one  year  before 
especially  in  the  United  States  and  Canada,  planting.  The  ground  should  be  plowed  as 
The  European  raspberry  {R.  idavs').  which  has  deeply  as  possible  without  turning  up  the  sub- 
been  cultivated  in  Europe  for  several  centuries,  soil,  and  after  harrowing,  the  plants  set.  Clean 
was  among  the  earliest  European  fruits  inlro-  cultivation  both  ways  is  usually  practised  until 
duced  into  America,  but  it  has  not  made  an  midsummer  when  a  cover  crop  of  crimson  clover 
equal  headway  with  the  next  spedes  because  it  or  some  shallower  tooling  plant  is  sown  to  be 
has  a  very  extended  period  of  ripening,  and  is  turned  under  the  following  spring.  Sometimes, 
more  adapted  to  the  amateur  than  to  the  com-  however,  other  crops,  such  as  potatoes,  carrots. 
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ashes,  muriate  of  potash,  superphosphates,  and  ouily  employed,  gaierally  as  a  miaing  expert. 

ground  bone  are  iavorite  aonrces  of  potash  and  He   published  in   1785    'Baron   Munchhaasen's 

phosphoric  acid.     With  adequate  tillage  during  Narrative  of  his  Marvelous  Travels  and  Cam- 

the  sttmmer,  spiinc  plowing  may  be  avoided.  paigns    in    Russia,'    founded    in    part    on    the 

The  prunins  of  the  red  varieties  consists  in  hunting  stories  of  one  Baron  von  Muachhansen, 

pinching  back  the  shoots  during  the  first  season,  of   Hanover.     Hia  work  appears  as   chapters 

allowing  only  about  five  canes  to  grow  in  each  iL-^i.  of  the  later  Mflnchhausen.    See  Munch- 

stool  in  after  years,  avoiding  the  pinching  of  eauskn. 

shoots  unless  the  soil  is  very  strong  and  the  Raaaam.  ris-sim',  Hormuad,  Tnrkish  arcb- 

growth  rampant,  and  cutting  out  the  old  canes  ^ologist :  b.  Moanl,  Asiatic  turkey,  1826;  d.  16 

as  soon  as  they  have  fruited     The  pruning  of  ^^^    ,gjo.    Having   formed  the  acquaintance 

the  blackcaps  consists  m  pinching  off  the  tips  ^f  Layard  (q.v,)  in  1845  when  the  fatter  was 

R9  loon  as  they  have  reached  a  hei^t  of  about  beginning  his  explorations  of  Nineveh,  Rassara 

ai  inches  to  make  the  canes  stocky  and  self-sup-  accompanied  him  on  his  r«tom  to  London  and 

porting,  and  shortenm^  m  the  branches  to  about  entpred  Oxford  Univeniity,  after  which  he  went 

18    inches    the    following    sprmg.      This    latter  „ith   Layard   on   several   archKological   expedi- 

wnounta  to  thinning  and  should  be  carefuUy  tioos.    In  1851  Rassam,  upon  commission  from 

icax.                                                              .       ,  the  British  Museum,  collected  for  that  institu- 

For  market  the  fruit  shook]  never  be  picked  tioa  a  number  of  specimens  of  Assyrian  art, 
nnti!  after  the  dew  has  dried  and  should  be  particularly  a  series  of  sculptures  representing 
shipped  to  market  m  small  packages.  Red  (he  lion  chase.  In  1864  the  British  government 
rasphemes  are  usually  n»rk*ted  m  pint  harfiete.  despatched  hira  on  a  hussion  to  Abyssinia  to  se- 
Black  raspberries,  specially  for  canmng,  are  cure  from  King  Theodore  the  release  of  their 
often  gatherr^!  by  jamhg  the  npe  fruits  into  consul,  Mr.  Cameron,  and  others  held  prisoners; 
aprons  with  boxes  attached,  Ae  fruit  being  passed  but  he  was  himself  taken  prisoner  and  held 
ttirough  a  fanning  mill  to  blow  away  the  IcaTcs,  until  the  defeat  of  Theodore'^s  army  by  Sir  R. 
etc  Genenily,  however,  the  picking  is  done  by  Napier  in  1868.  After  1876  he  resumed  his  col- 
hand  with  red  rasi^emes  and  with  both  kmda  lections  for  the  British  Museum,  the  most  not- 
for  the  best  markets.                               .        ,     .  able  of  which  were  the  broiue  gates  of  Balawat, 

Among   the    numerous    inserts    which    feed  dating  from  Shalmane/er  11.,  8s8^&4  B.C.,  and 

UpcMi  the   raspberry  are  two  species  of  cane-  the  •Abu-Habha  teblet,"  from  the  temple  of  the 

bonng  beetles,    AgrUus   ruikollu    and    Obeira  sun-god  in  Sippar.  recording  the  restoration  of 

6«»t««iB(j;  wilting  of  the  canes  is  uaually  the  the   temple   by    Nabu-apal-iddin.      The    British 

first  indication  of  their  presence,  and  cntting  Museum  was  also  enriched  by  his  discovery  of 

the    mjured    ones    is   the   only   remedy   recom-  j^ooo  tablets  representing,'  probably,   the  library 

mended.      The    snowy    tree-cndcet     ((EcantAiu  of   an   ancient   Babylonish  king.     Rassam   pub- 

ftwrtw,  etc.)  often  lays  its  eggs  in  the  stems,  lijhed  a  'Narrative  of  the  British  Mission  to 

bot  18  considered  to  be  a  beneficial  msect  other-  Theodore'    (1869) ;   <Asshur  and  the  Land  of 

wise,   since   its   Baod   consists   largely   of  plant-  Nimrod'    (i8g7). 

lice.      Several    caterpillars    and    otiier    foliage-  Ha—e.  ris.  a   small    arboreal    civet    (fiacr- 

(S.tanJra   n.h),    occMioiianv   provt   trouble-  ,     „„u„„„„  a,,  „d  o,,  Maliynn  island!; 

pre^nce  by  «cr  J,sa(!t=oiNcfl.ror  whoi  m-  ,     ^     J    j       ^|     ,     tioe-elimbinj,   hu   no 

^vmmtly  ,.t™     G™,™lnc™l,.,  1»"  b^  .^j^  „n=.  „d  lira  in  holts  in  rW  .nd 

£?'„£,»;?    ™.  ?,^~Jjt~     S    ™  IJ  ""'d  .nd   fed.   00  sn»ll   anioais.   wbich  it 

been  reported  upon  (he  raspberry.    The  orange  „,^h«   with    nr-lik.   Hnteritv      Henr.   It   is 

rust  has  never  been  snccessfnlly  combated  ex-  ^„'?„„^  ■„  t,^,.„  ;„  a?  k^..?'=.  ,  ^.-.  ..^ 

eept  b,  diffiin,  ont  and  bnmin,  plant.  Utadted  l^^  t?£  Sf  of  iS  e^S  "hie"  i?'.lS 

^  J:,i,r.""?s'ST,™c'nIjr'  '^  '°  "^  a.y  belief.™  theV3s.Itt  a  taS- 

'  K.S!'   iw.^    V?;;f^^.   ^    A„..i.,„  some  little  animal,  spotlcJ  with  blackish  on  a 

Consnlt:    BaiW,   'Cydopeda  of^ Amraican  j       j  n      ,        Hack-rinBcd  tail. 

nSKhpS..      S;   YoH,  •  tlJgl^U.S^  Consnlt  i    Bl.nford.  Jerdon,  fennent,  and  other 

*B«Sh-rruits'     <'New    Yorfc,    lUgg)  ;    bannders,  -,, ,!,_.;,:._   „_   nrli-nnl    mnloirv 

•Insects     Injurious    to    Fruits'      (Philadelphia,  a"™°»"«   «"   Or  enlal   zoolOR' 

-iffig);  Smith,  "Economic  Entomology >   (Phila-  RmscIm,    rase-lSs,     a     philosophical     ro- 

delphia,  1896;)  and  numerous  bulletins  of  Agri-  mance   by   Dr.   Samuel   Johnson,  published  in 

cultural  Experiment  Stations.  1759-  „  Though  lillle  read  at  present  it  was  m 

M.  G.  Kaiks,  the  i8th  century  the  most  popular  of  its  au- 

Crop  Expert.  thor's    works    and    was    translated    into    many 
moderri   languages.     It   professes   to   relate   the 

Raspberry  Vinegar,  a  refreshing  summer  story  of  Rasselas,  prince  of  Abyssinia,  who  wiiii 

beverage  and  cooling  drmk  for  invalids,  com-  his  brotliers  and  sisters  inhabits  a  Happy  Valley 

posed  of  raspberry  juice,  vinegar,  and  sugar.  eecluded  from  the  outside  world. 

Raape,    ras'pi,     Rudolph    Eric,     German  Rauieor,  ris'sS-er,  Leo,  .American  lawyer; 

mineralogist  and  author:  b.  Hanover  1737;  d.  b.    Waden,    Prussia,    15  April    1844.    He   was 

Muckross,  Donegal,  Ireland,   1794.     In   I7<57  he  graduated    at    the    Saint    Louis    Central    Hi|h 

was   made  professor   in   the   Collegium    Caro-  School  in  i860.    Daring  the  Civil  War  he  vol- 

linum  of  Cassel,  and  curator  of  the  Landgrave's  unteered  as  a  private,  "nd  in  i86s  wm  raised 

museum  of  coins  and  antiquities.    He  published  to  the  rank  of  major.    In  1867  he  was  admit- 
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tti  to  the  Saint  Louis  bar  and  after  holding  office  snnoj^nce,  loss  and  disease  about  human  habita- 

in  the  public  schools  was  elected  judge  of  the  tlons.    The  ferocity  of  this  species  when  brought 

Probate  Court  (iSop).     In  1900  he  Was  elected  to   bay    is    well    known;    and    when    driven    by 

cofntnatider-in-chief  of  Xht  Grand  Army  of  the  hunger  it  is  So  ravenous  that  neglected  babies 

Republic.  have  been  known  to  be  killed  and  eaten  by  them, 

D«^»    .H.'.»»    „-    T>.M_4.    -    .«.™    «»  ""^  *  *^'*  **^"  ■''*  recorded  where  even  able- 

Km*Mt,ti.tau    or    RutadV  "   town    of  ^^^  ^„  j,„,  mfitred  a  like  face  when  at- 

Badem  Cfmliiy.  on  the  nv«  Mmg    about  4  ^ckwl  by  bordw  of  rata.    They  are  alw  agents 

nule.fKm  the  Rhme  and  about  15  miles  wntb.  -^  ^^  /^^  ^j  ^i            particularly  bubonic 

*?L'***^''''"'i!\^.*-""aS'?if''jifi°"/'"  PfSKW    """l    trichinos^  Against    their    many 

of  the  .fir«  ra^  but  »  «^.  >»>«  fort^tions  J^J^           ^e  set  the  solita^  virtue  that  th^ 

were  dismantled.     The  town  ha«  manufactures  „„          '  t^,  nunwse  ai  sciTenoers  in  the  citi 

o(  We.  tobacco  and  cigats.     Population  nearly  !"7  *  ««    W^no  fnd  ^|ek  2.d  wh  2 

^ft«^  Ras^tt  was  the  scer^of  two  diplo«^  ^^^^./'^W  for  S-VSrd  dLle« 'arf^ 

SS"^f^ZUt,;'^rarri*teS  arSsllL""'    "**   "*''^'    ""   "    *" 

of  peace  between  the  emperor  and  France,  then  ""rf  aispoiitlon. 

still  engaged  in  the  war  of  the  Danish  Socoes-  Kat-k«ngiroo.     See  Kakcaroo. 

•ion.    Peace  was  concluded  7  March  1714.    In  Rat  Portage,  Canada,  town  and  port  of 

accordance  with  the  terms  of  the  treaty  France  entry,  Ontario,  at  the  outlet  of  the  Lake  of  the 

gave  up  posseMion  of  the  towns  of  Kehl,  Fret-  Woods,  and  on  the  Canadian  Pacific  Railway, 

burg  and  Brciiach,  and  the  electors  of  Cokjgne  130  miles  by  rail  east  of  Wlmu^eg.    It  is  the 

and   Bavaria  were  reinstated   in  power.     The  chief  town  of  the  Rainy  River  District,  and  the 

terms  of  the  treaty  of  Utrecht  <i}.v.)  were  rat'  distributing    centre    for    the    neighboriiM    gold 

ifiad.     The  second  congress  of  Rastatt  met  in  mines.    The  Winnipeg  River  with  a  fall  of  iti 

1797  for  the  puqiose  of  terminating  hostilities  feet  from  the  lake,  furnishes  inexhaustible  water 

brtween  France  and  the  Empire.    Alter  negotia-  power   for  sawmills,   tlour-mills,   and   other   in- 

tions    had   been   proloBged    for   more    than    a  dustrial  establishments.     The  neighboring  lake 

year,    war  brdkt   out    again    between    France  fisheries,  especially  of  sturgeon,  are   valuable, 

and  the  allies  and  the  oongresa  suspended  its  Pop,  about  (^000 

sessiom   (j^l    i?(»).    As  the  P^nch  repre-  Rat-tail,  one  of  the  pelagic.  eOd-like  fishes 

aenUtivM,  ROberjOt,  Bocmier  ar«l  Debry  left  the  of  the  genus  Macrouw.  specifically  Macro»rus 

city  oa  du  evening  of  ^  April,  they  were  art  ta,Vrf.'  of  the  coast-waters  of  (he  eastern  United 

upon   by  a  conH»Bny  of  hussars  wearing  the  States 

Austrian  nnifbrm  and  tiie  first  two  were  muc-  t>  »^              r             <  -^t       t     ■     j 

dered.    Mam  attempts  have  been  made  to  fix  ,**■?•?''?  °-^  »*"'"'  *?"^  Zealatrf  tree, 

tiio    rwpoosibility    for  the    de«i     Some  have  "*  ^  Australasian  group  of  the  myrtle  family 

aseribed  dw  crime  to  the  AMtrian  goverranBit  which  includes  the  local  ironwoods.     Foremost 

which  was  desirous  of  obtaining  certain  papers  among    them    is    Wefronrf^foi  rotUJto    a    tall 

in  the  possession  of  the  anAassadors;  others  strong  tree,  of  vCry  hard  wood   used  by  the  na- 

maintain  *Bt  the  murd.rw  were  Fm^h  emi-  «Y'  ■^'"  -"""^'i!?  I''^"'  ,*^^'i'"»^''  u^\  ^L-*^ 

Biia.  while  others  still  assert  that  the  act  was  colonists  m   cabinet-work  and.  hi   ship- bull  ding. 

wstigated  hy  N^mleon  and  other  leadtrs  of  the  Anotlier  species  (M.  ftonda)    is  a  huge  climber. 

-  —  ■  ■  ■  These  trees  have  very  showy  flowers,  usually 
red,  and  characferiied  by  many  tall  erect 
stamens;  and  several  species  of  the  genus  are 

Ka^  any  of  several  large  rodents  of  the  cuHivated  as  ornamental  shrubs,  and  have  been 

mouse  family  (see  Mouse),  especially  two  spe-  acclimatized    in    other    parts    of    the    world. 

cies  of  "Tiouse-rats*  now  habituated  to  civillia-  One  (M.  tormenlosa)  is  known  in  New  Zealand 

tbn  in  all  parts  of  the  world.    The  black  rat  as  "fire- tree." 

(Musratlus)_  is    of   light    and    slender    buil4  ^^^^  rfit-^-fS'a,  a   French   cordial'  fla- 

about  seven  inches  in  length,  usually  of  a  Wuish  ^^.^ed    with    fruTis ;    "a   general    name    for   a«y 

black   color,   but   sometimes   grayish,    and   has  y          A;tyot^d  with  fruit  syrups. 

3uite    large    thm    ears.     The   brown    rat    (M.  _                   _ 
eamanlu)  or  Norwajr  rat,  as  it  is  often  in-  Rafahy.  or  SbataOr.      See  Rattahy. 
appropriately     styled,     is    much     heavier    and  Ra'tcl,  a  South  African  badger   (MelUvora 
larger,  with  shotl  rounded  ears  and  a  dull  brown  eapetuis),  rather  larger  than  tlie  common  Euro- 
coior.     Both  species  are  believed  to  be  natives  pean  or  American  badger,  which  lives  in  burrows 
of  China,  but  the  black  rat  was  abundant  in  iniqiendistricto.   It  differs  from  the  Indian  honey- 
Europe   at   least  as   early  as   the   13th   century,  badger   (q.v.)   mainly  in  (he  presence  of  a  dis- 
Tne  brown  rat  migrated  from  Western  China,  tinct  white  line  along  Its  sides,  from  the  nose  t>j 
entering  Russia  in  great  numbers  in   1727,  Mid  the  hocks,  separating  the  black  underparts  from 
from  there  quickly  spreading  over  Europe,  which  the  blajiket-like  gray  of  the  back. 
was  fully  occupied  by  it  by  the  middfe  of  the  Rath-bow  Biatcn,  Order  of.    See  Ow*M, 
1 8th    century.    By    its    greater    fecundity    and  Rhjoious.                                                     — -i 
ferocity  it  quickly  overcame  the  black  rat,  which  — .  ,  t,          .   «  »  ■        i>      ■>            iir 
it  has  now  npliced  ta  mo.l  parts.    It  infated  alUcMtB.  rS^M-Hs.      Sec  R«Tit«,  Wou.- 
ships  and  by  this  means  has  been  carried  to  all  "ang. 

parts  of  the  world.    Its  wonderful  capacity  for  Ratifica'tion,    in    law,    the    confirmation, 

increase  (fttim  20  to  so  annually),  its  boldness,  sanction  or  approval  given  by  a  person  who  has 

tough,  elastic  constitution  and  adaptable  nature,  arrived  at  his  majority  to  acts  done  by  him  dur- 

make  it  everywhere  dominant,  and  its  omnivor-  ing  his  minority.   It  has  the  effect  0/  giving 

ous   habits,    voracity   and    destructiveness    fre-  validity  to   such   acts,  as  would  be  otherwise 

quently  lead   it  to  become  a  source  of  great  voidable.    *Anac.tperformedby oneforanother. 
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Is  adopted  as  his  own  act  when  by  bim  ratified,  and  aspirations  of  that  religioui  sentiment  which 

Ratifications  are  either  express  or  implied.    The  is  planted  in  all  men;  and,  in  ethics,  to  regard 

former  are  made  in  express  and  direct  terms  of  as  duties  only  those  which  conscience  reveals  to 

assent;  the  latter  are  such  as  the  law  permits  for  be   such."     Between  the  claims  of  revealed   re- 

the  acts  of  the  principals.  *  ligion  and  the  spirit  of  rationalism  the  conflict 

Ratio  (from  the  Latin  ratio,  meaning  reck-  i"^.  ^^'^  especially  sharp  and  iong-continued. 
oning,calcuUtion).  in  mathematics,  the  measure  ?•"«  «?P«",'"'  »''«*'*  'f^"  "«"  >«*/»«'''= 
of  the  relation  which  one  quantity  bears  to  an-  ^'T*  "*  Christianity  in  almost  all  of  the  older 
other  of  the  same  kind ;  that  is,  the  number  of  "IjSions.  In  Greece,  for  example,  where  re- 
times that  one  quantity  contains  another  re-  }«??■*. '^^  ""^^  '^,^'' IV  ''i**"^  "''"^  ™" 
garded  as  a  standard,  This  is  found  by  dividing  ^od'ed  in  dogmas,  the  philosophers  were  never- 
the  one  by  the  other.  The  quotient  or  ratio  ^*\l«s  frequently  charged  with  atheism,  or 
thus  obtained  is  the  proper  m^ure  of  the  re-  {T'*  P*^*^""?  '"^  destroymg  the  national  re- 
lation of  the  two  quantiticB.  Some  mathcma-  te.. '*"^"?^  J^^",  ?li°'^l^'^'' ■  *^^";S 
ticians  define  the  ratio  of  one  quantity  to  another  ^'^^  the,  establishment  of  the  Chnst.an  Chnn*. 
as  the  quotient  of  the  first  quantity  divided  by  the  doctnnes  of  religion  were  explicitly  declared 
the  second,  and  others  define  it  as  the  quotient  '°,^^  above  reason,  and  to  rest  upon  a  higher 
of  the  second  quantity  divided  by  the  first.  The  ??*''°"'y,  ^  ''""''?"  'f^'*^  «"!|<'  "«"«1- 
operation  of  finding  a  ratio  is  purely  numerical,  'J-''?  '  ">l-  M"*  A"""  J^,  ">T*  u*^"  "°" 
and  the  resulting  ratio  is  consequently  an  ab^  thmkers  with m  the  Omrch  itself  who  strove  to 
strart  number.  Ratios  are  known  as  prime  or  j;«i!>«.*e  *««^«8«a'  doctrine*  to  a  rat.onalutic 
MlHmaie,  according  as  the  ratio  of  the  variable  '".'"?'  .•"ten-retrng  thetn  m  such  a  way  as  to 
quantities  is  receding  from  or  approaching  to  the  ™"'"»«.  or  destroy  the  supernatural  istic  ele- 
ifatio  of  the  constant  quantities  Proportion  is  ""ents  which  they  contamed  Of  these  medixnl 
the  relation  of  equality  subsisting  between  two  "tiooalists  Abelard  (q.v.),  i07»-n4a.  is  [W- 
ratios.  See  MatSekatics;  Prokktion.  ^^^Pf  **;  "<»*  f<mKws.  It  was  not  imt.l  the 
iSth  century,  however,  that  rationahsm  became 

Ration,  in  the  arm^  and  navy,  is  the  al-  strong  enou^  and  bold  enough  to  make  open 

lowance  of  provisions  given  to  each  officer,  non-  war  upon  the  prevailing  theological  beliefs  and 

commissioned  officer,  soldier,  and  sailor.    In  the  doctrines.    This    century    was    called    the    age 

American  army  the  ordinary  ration  is  commonly  of  enlightenment,   and  in  it   the  demand  arose 

supplemented  by  additional  articles  bought  with  on  all  sides  that  everything  should  be  explained 

what  is  known  as  «the  company  fund,"  money  in  terms  of  the  clear  and  distinct  ideas  of  rea- 

derived   from   certain   allowances   made   to    the  son,  that  mysteries  and  superstitions  should  be 

Boldcers.     The  American  troops  and  sailors  are  abolished,    that    the    authority    of   church    and 

better  fed  than  any  in  the  world,  whether  in  state  should  be  limited  and  subordinated  to  the 

camp  or  war.  principles  of  reason  and  the  interest  of  the  indi- 

Rationalimi,     in     its     more     general     sig-  vidual  members  of  society.     The  Deistlc  move- 

nification,    denotes    a    tendency    or    attitude    of  "w^t   in   England   is   especially   noteworthy   as 

thought,  either  on  the  part  of  an  individual  or  maintaining  the  ri^t  of  individual  free  thought 

an  age,  to  demand  that  prevailing  beliefs,  cus-  '"  matters  of   religion,   and   as  attacking  the 

toms,    and    institutions    shall    be    subjected    to  abuses  and  absurdities  in  the  existing  theological 

critical  examination,  and  be  required  to  justify  creeds.    Lord  Herbart  of  Cherbury  and  John 

themselves  before  the  court  of  reason.    In  its  Locke  may  be  regarded  as  forerunners  of  Eng- 

more  specific  sense,  the  term  refers  to  the  doc-  I'sh  Deism  (q.v.).    The  best  known  representa- 

trines   of  a  particular  school   of  philosophical  fives  of  the  movement  are  John  Toland  (1670- 

thinkers,  which  flourished  mainly  in  France  and  1729).   Anthony  Collins   (1676-1729),  Matthew 

Germany  during  the   i?th   and  i8th  centuries  Tindal     (^657-1733),    Thomas    Chubb     (i6j9- 

and  which  regarded  reason  as  the  only  source  01  i747),  and  Thomas  Morgan.    The  influence  of 

certain  knowledge,  and  the  only  test  of  truth.  this  tnovement  was  felt  throughout  Europe.     In 

In  the  general  and  more  popular  use  of  the  Voltaire  it  found  a  spokesman  of  extraordinary 
term,  rationalism  is  equivalent  to  a  demand  for  literary  power  who  had  also  the  courage  to 
a  reasonable  explanation  in  scientific  terms,  carry  its  principles  to  its  logical  conclusions. 
The  rise  of  rationalism  is  thus  in  many  re-  The  spirit  of  rationalism,  in  so  far  as  it 
spects  identical  with  the  development  of  the  represents  the  claims  of  free  scientific  inquiry, 
scientific  spirit  of  inquiry.  As  such,  it  is  op-  may  be  said  to  have  already  won  its  triumph, 
posed  to  mysticism  and  supernatural  ism.  Lecky,  This  triumph  too,  it  must  be  admitted,  was 
m  his  "History  of  the  Rise  and  Influence  of  largely  the  result  of  the  enthusiastic  zeal  of  the 
Rationalism  in  Euroi>e,'  explains  the  word  as  apostles  of  the  enlightenment.  Nevertheless, 
follows :  *By  the  spirit  of  rationalism,  I  un-  the  spirit  of  modem  inquiry  has  been  profoundly 
derstand  not  any  class  of  definite  doctrines  or  modified  in  many  respects  during  the  igth  ccn- 
criticisms,  but  rather  a  certain  cast  of  thought,  tury.  In  the  first  place,  it  has  lost  the  narrow- 
or  bias  of  reasoning,  which  has  during  the  last  ness  and  hardness  that  it  necessarily  exhibited 
fhree  centuries  gained  a  marked  ascendency  in  so  long  as  a  large  share  of  its  strength  was 
Europe.  ...  At  present,  it  will  be  sufficient  expended  in  negative  criticism  and  in  making 
to  say,  that  it  leads  men  on  all  occasions  to  war  upon  prevailing  creeds  and  institutions.  In 
subordinate  dogmatic  theology  to  the  dictates  of  addition,  it  has  been  transformed  by  the  his- 
reason  and  of  conscience,  and.  as  a  necessary  torical  and  evolutionary  conceptions  that  have 
consequence,  greatly  to  restrict  its  influence  upon  become  dominant  in  every  field  of  inquiry,  lead- 
life.  It  predisposes  men.  in  history,  to  attribute  ing  men's  thoughts,  to  problems  of  genesis  and 
all  kinds  of  phenomena  to  natural  rather  than  oricpn,  and  so  to  understand  and  sympathize 
miraculous  causes;  in  theology,  to  esteem  sue-  with  much  that  appeared  absurd  and  unmeaning 
ceeding  systems  the  expressions  of  the  wants  to    the    older    rationalists.    The    i8th    centu[> 
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rationalists  regarded  the  world  aa  static;  they  ibie,  indestrnctible,  and  therefore  immortal,  and 
looked  at  each  thing  as  it  actually  stood  before  moreover,  that  it  possesses  certain  faculties,  such 
them  in  their  own  day,  and  judged  it  by  the  as  those  of  representation,  desire,  as  essential 
unfailing  standard  that  each  individual  was  to  its  true  nature.  In  like  manner,  rational 
supposed  to  possess  in  the  clear  and  distinct  theolo^  deait  in  the  saqie  a  priori  and  deductive 
ideas  of  his  own  individual  reason.  The  his-  way  with  the  various  proofs  for  the  existence 
torica)  point  of  view  has  brought  with  it  a  and  attributes  of  God.  This  was  the  form  of 
broader  conception  of  reason  and  what  is  ra-  rationalism  in  which  Kant  was  educated,  and 
tional :  it  has  taught  us  that  it  is  only  in  the  it  ia  against  these  so-called  rationalistic  sciences 
light  of  its  origin  and  function  that  a  thing  can  that  he  directs  his  attack  in  the  (Ualcctic  of  the 
properly  be  judged,  and  that,  accordingly,  there  'Critique  of  Pure  Rcaaon.'  The  criticism  of 
may  be  a  truer  rationality  in  historical  creeds,  Kant  was  so  penetrating  and  thorough -going 
beliefs,  and  institutions  than  in  the  self-con-  that  it  annihilated  at  a  blow  the  claims  of  ra- 
fidence  of  the  individual  of  clear  and  distinct  tionalism.  It  did  this  by  pointing  out,  in  terms 
ideas  who  ventures  to  criticize  what  he  does  not  that  could  neither  be  mistaken  nor  denied,  the 
understand.  falsity  of  the  assumptions  upon  which  this  phil- 
The  philosophical  doctrine  known  as  rational-  osophical  theory  rests.  Kant  (q.v.)  is  thus  the 
ism  owes  its  origin  to  Descartes  (I59^i^)>  destroyer  and  finisher  of  rationalism. 
and  has  its  home  mainly  in  France  and  Ger-  Consult:  Lecky,  'History  of  the  Rise  and 
many,  while  empiricism  (q.v,),  the  theory  to  Influence  of  Rationalism  in  Europe' ;  Stepb^ 
which  it  was  directly  opposed,  flourished  mainly  'History  of  English  Thought  in  the  Eighteenth 
in  England.  The  rationalistic  school  take  Century*;  White,  'The  Warfare  of  Science  and 
mathematical  demonstration  as  the  perfect  type  Religion';  Paine,  'Age  of  Reason';  Cairns, 
of  knowledge,  and  seek  to  model  their  pro-  'Unbelief  in  the  Eighteenth  Centnry'  C1881); 
cedure  in  all  fields  of  inquiry  on  what  they  Descartes, 'Discourse  on  Method' ;  "Meditations 
assumed  to  be  its  method.  From  the  chaotic  on  the  First  Philosophy' ;  Zelter,  "Geschichte 
and  contradictorT  material  supplied  by  sense-  der  deutschen  Philosophic  seit  Leibniti' ;  Win- 
perception  they  believed  that  real  knowledge,  delband,  'History  of  Philosophy'  (translated  by 
science,  could  not  be  attained.  Mathematics,  J.  H.  Tufts) ;  Kuno  Fischer,  'Geschichtc  der 
however,  reaches  its  results  in  independence  of  neueren  Philosophic,'  Vol.  III.;  Kant,  'GritJqtK 
such  a  source.  It  begins  with  fundamental  of  Pure  Reason.'  j  g  Creightok 
principles  and  conceptions  which  are  self-evi-  Professor  of  Philotophy.  c'omelt  Univ^iity. 
dent,  and  proceeds  by  means  of  logical  analysis 

and  reasoning  to  show  what  further  results  are  Ratitnulists.    See  Religious  Sects. 

necessarny  involved  and  implied  in  the  starting-  luilsbon,  ritls-bdn  fRegensburg,  ra'gens- 

nninf      Nniu    #h*fc  rahinna  mtir  tninknrs  maintain  ,            ^       ».    '     ■        *-.          ^       "n           .,"'    .   *       ■■ 


»hat  has  been  achieved  m  this  parucuiar  i^rtheast  of  Munich,  partakes  of  the  artistic  ten- 
____e  may  be  earned  out  umversdly  by  the  ^^^j^  ^j  ^i,^  j^„^/  O^i^f  ^  -^  ^^^ 
application  of  the  same  inethod  That  is  die  byji^in  ^^^  institutions  are  the  Gothic  cathc- 
true  method  of  knowledge  consists  m  first  d.s-  ^  ,  ^^  art-gallery,  seminaries  and  glass- 
covering  by  analysis  the  fundamental  truths  that  ^^j  ^„  ^J^  Trade,  faciliuted  by  its  favor- 
lie  at  the  basis  of  all  thinking  These  truths  are  ^y^  ^^^^^  '^^  ^^  5^^^,^  -^  c^siderable. 
not  derived  from  ej.^rience,bu,  like  the  mathe-  n„tjj,^„  ^^ff^^^  ^^h  from  bombardments 
inatica]  axioms  and  first  prcnciples,  are  native  to  ^^  ^^^^^^^  ^^  ^^  ^^  j^j^^^  especially  in 
the  mind,  mnate  idew  or  a  prion  truths  that  ,g^  ^  f  ^  ^  ^  p  j^  p 
arc  the  starting-points  for  all  demonstration  rTf'  ,_„^  ■" 
and  all  science.    When  these  are  once  discov-  ^'^"'  ^^■°°°- 

ered,  it  is  the  further  task  of  philosophy  to  de-  Ratitae,  ri-trte,  a  group  of  birds  broadly 
duce  by  logical  reasoning  the  further  results  characterized  as  having  a  non-carinate  sternum 
that  follow  from  them.  In  this  way  the  ration-  and  little  or  no  power  of  flight  The  group 
alists  supposed  that  it  was  possible  to  arrive  at  originally  was  one  of  the  two  grand  divisions 
conclusions  in  philosophy  that  are  as  demon-  of  Aves,  embracing  all  those  whose  sternum  had 
strably  certain  as  the  propositions  of  geometry,  no  keel,  as  opposed  to  Carinaltr  (q.v.)  ;  but  this 
Besides  Descartes,  the  chief  representatives  character  alone  will  not  define  the  Ratita  as  at 
of  rationalism  are  Spinoia  (1632-77),  who  present  constituted  by  the  researches  of  Gadow 
adopted  the  geometrical  torn*  of  proof  in  his  and  accepted  by  ornithologists  generally.  Its 
chief  work,  the  'Ethics*  ;  Leibnitz  (1646-1715),  place  is  as  a  subdivision  of  the  Neornitkes  (q.v.) 
and  Christian  Wolff  (1679-1754)-  The  last  co-ordinate  with  the  OdontoUa  (heiperomit, 
mentioned  philosopher,  though  the  least  origi-  etc.)  and  the  Carinalir;  and  the  sum  of  many 
nal,  exercised  a  great  influence  over  the  thought  anatomical  peculiarities  distinguishes  the  group, 
of  Germany  b^  his  terminologjr,  and  by  the  sys-  which  consists  of  the  ostriches,  cassowaries, 
temattc  way  in  which  he  divided  the  field  of  kiwis,  moas,  rocs  (^pyornii),  and  perhaps 
philosophy  into  the  so-called  sciences  of  rational  some  of  the  fossil  birds  of  Patagonia  whose 
cosmology  or  physics,  rational  psychology,  and  relationships  are  not  yet  perfectly  clear.  The 
rational  theology.  The  first  of  these  seeks  to  conspicuous  feature  of  all  these  is  the  rudiment- 
furnish  demonstrative  proof  of  the  fundamental  ary  condition  of  the  wings,  so  that  the  ratites  are 
nature  of  the  physical  universe ;  for  example,  well  designated  fiightless  birds,  the  disappear- 
that  it  is  limited  in  space,  had  a  beginning  in  time,  ance  of  the  tail,  and  the  great  prominence  of  the 
made  up  of  indivisible  parts,  etc.  Rational  psy-  functions  and  development  of  the  legs  and  feet, 
chology  sets  out  from  the  conception  of  the  soul  These  features  are  believed  to  be  the  result  of 
as  a  spiritual  substance  and  attempts  to  prove  changes,  very  long  continued,  from  ancestors 
that  it  necessarily  follows  as  a  result  of  this  in-  which  possessed  the  power  of  flight  and  have 
itial  conception,  that  the  soul  is  simple,  indivis-  lost  it  by  disuse,  and  in  adaptation  to  life  upon 
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plains   and   deserts.    Consult:    Evans,    'Birds*  packytUmoniu  and  C.  radiatut)  ar«  largely  eni- 

(1900)  ;  Newton,  'Dictionary  of  Birds'    (1893-  ployed  in  the  manufacture  of  ba^ts  for  the 

96);    StejneKcr,    'Standard    Natural    History,'  Ceylon    tea   gardens,    used   in    picking    the    tea 

Vol.  IV.  (IW5).  leaves.    C    radiatiu   supplies  the  material    for 

Ratke,  rat'ki,  Wolfgang  (better  known  by  '^^»^r  bottoms,  being  split  into  thin  strips.  In 
his  Latinized  name  of  Raticbids),  German  edu-  fat^t  the  many  lues  of  rattan  in  eastern  countries 
cator:  b.  Wilster,  Holstein,  18  Oct.  1571;  d.  Er-  are  almost  nameless.  In  the  United  States  rai- 
furt  a?  April  1635.  He  was  trained  in  the  tan  is  largely  used  for  manufacturing  chairs 
Jolianneum  at  Hamburg  and  the  University  of  and  other  furniture,  for  chair-seating,  baby- 
Rostock.  Between  1603  and  1611  be  lived  in  carnage  bodies,  baskets,  fkx)r  mattings,  brooms. 
Holland  and  was  the  inaugurator  of  a  new  plan  corset-stays,  whips,  and  many  other  uses  of 
of  school  reform.  The  essence  of  his  system  mmor  importance.  The  "reed*  used  in  raffia 
was  to  discard  the  old  memory  and  rote  method  fancy-basket  manufacture,  a  recent  fad  in  this 
of  teaching  children ;  to  interest  them,  by  pre-  country,  is  the  split  inner  portion  of  rattan 
senting  things  to  their  observation,  and  after-  dressed  in  cylindrical  form  like  the  true  reeds, 
wards,  names  — a  reversal  of  the  method  then  See  also  Fibre.  Chas.  Richabds  DtfflGB, 
in  vogue ;  to  teach  them  their  mother  tongue  U.  S.  Govtrnment  Fibre  Expert. 
first  and  thence  proceed  to  foreign  languages.  xi  ^-^  m.  ^  1  , 
At  first  he  met  with  little  success  in  propa-  ,,  R«ftany,  or  Rhat«v  a  coarse  plant  of 
gating  his  views.  In  1618,  however,  he  setUed  at  *'^u*^"i"/'''"?'r!°  ,'"^  °^^^i  Polygala.  native 
Kothen,  Anhalt,  and  Prince  Ludwig  von  Anhalt  to  the  Andean  table- lands.  The  roots  have  rae- 
fnmished  him  with  the  means  of  opening  a  "*.«=,'"«'.  "2,'"^  "%^"  astringent,  and  servf.  cspe- 
school  to  be  conducted  according  to  his  own  cially  in  Portugal,  to  color  wines  ruby-red.  This 
ideas.  Owing  to  cerUin  faults  of  his  own,  as  PfP^^*!'  'l.^"«  '"  *<  presence  of  ratanh.a  tan- 
well  as  to  the  unsettled  religious  condition  of  ?"="f '1'  7  ^°^  l'^  ^  °  contams  an  almost 
Germany  at  that  time  he  was  obliged  to,leave  insoluble  free  red  subsUnce  called  raUnhia-red. 
Kothen  and  settled  at  Magdeburg  in  1721.  Here  Rattaszi,  rat-tiit'se.  Maris  StDdolmkie  de 
he  made  a  second  failure  and  afterward  led  a  Solma,  French  novelist:  b.  Waterfon],  Ire- 
somewhat  wandering  life.  But  his  influence  land,  1H33;  d.  Parts  February  igos.  She  was 
upon  his  contemporaries  and  posterity  was  much  the  daughter  of  Sir  Thomas  Wyse,  British  am- 
greater  than  would  be  supposed  from  the  failur«  basaador  to  Greece,  and  LetiCia,  ddest  dauf^tter 
of  his  own  attempts  to  put  his  plan  in  practice,  of  Lucien  Bonaparte.  She  was  married  to  Ur- 
Consult:  Krause,  'Wolfgang  Ratke,  im  Ucht  bono  Rattazzi  (q.v,)  in  1863,  and  to  M.  de  Rute 
seiner  und  seiner  Zeitgenossen  Briefe^  (iS?^)  ;  in  1377.  Twice,  in  1852  and  1864,  she  was  exited. 
Schumann,  'Die  echte  Methode  W.  Ratkes*  She  wrote  much  in  prose  and  verse,  and  was  a 
(1876).  prominent  figure  in  the  polttici  and  society  of  the 

Raton,  ra-ton',  N.  M.,  city,  com^-seat  of  ^cond  Empire  aaloos.    Among  her  wojks  were : 

Colfax    Couity;    on   the    Atchison.    Topeka    &  '."*.     ™.""8«i     dcme     Creole'      (1864);      'Si 

Santa   Fe   railroad;   about    130  miles   northeast  J  «*""     ,  2f  v  ('*8>  ^    'LAvelttuner   dcs   Col- 

of  Santa  Fe  and  eight  miles  sooth  of  the  north-  onies'    (iBHs),  a  drama;   and  the  wlmoe  of 

em  boundary  of  the  Territory.     In  the  vkinity  **'«i'   'Enigme  sans  Oef    (1894). 

are  extensive  coal  fields.    It  is  the  commercial  iUttasa,    Urbtno.    Italian    statesman-    b. 

and  industrtsl  centre  of  a  large  re^n  devoted  Alessandria  29  June  l8i0'  d    Frosinone  5  Tune 

chiefly  to  farming  and  stock  raising.     It  has  ,873.    He  studied  law  at  Turin  and.  after  prac- 

railroad    shops,    stock    yards,    gram    elevators,  tising  with   marked   success   at  the  capital  and 

wholesale  houses,  and  brick  and  lumber  yards,  at  Casale,  was  elected  a  member  of  the  Sartjin- 

Pop.   (1910)   4,539.  ian   parliament   from   his   native   town    in    1848. 

Rattan',  a  product  of  Calamus  rotang,  a  He  allied  himself  with  the  liberal  party  and 
scandent  palm  of  CeylotL  but  also  found  in  attained  such  speedy  recognition  that  in  August 
India  and  Burma.  While  this  species  fur-  be  was  made  minister  of  public  instruction.  He 
nislies  !he  best  commercial  rattan,  there  are  left  oSce  after  a  few  days,  but  in  December  of 
nearly  200  species  in  this  gcrnis,  inhabiting  trop-  the  same  year  assumed  the  portfolio  of  the 
ical  and  subtropical  Asia,  Africa,  and  Austra-  interior  under  Gioberli,  exchanging  it  later  for 
lia.  The  most  important  species  other  than  the  that  of  justice.  On  the  fall  of  the  Gioberti 
above  are  C.  rudenlum,  C.  packystemonm,  and  ministry,  Rattaiii  was  entrusted  with  the  for- 
C.  radialui^  abounding  throughout  the  damp  ination  of  a  new  cabinet  (February  1849)  but 
forests  of  Ceylon  up  to  3.500  feet  elevation.  C.  the  disaster  of  Novara  in  (he  following  month 
rotang,  and  the  first  two  species  named  above  robbed  him  of  power.  From  democrat  he  now 
are  manufactured  into  a  great  variety  of  useful  turned  moderate  liberal  and  formed  (he  party 
articles  such  as  baskets,  chairs,  the  hoods  of  of  the  left  centre  whose  coalition  with  the  ri^t 
carts,  and  when  split  into  strips,  can  be  twisted  centre  under  Cavour  (q.v.),  the  so-calTed 
intocordageof  great  strength.  C.  rotang  is  often  'connubio,'  brought  about  the  fall  of  the 
used  in  eastern  countries  for  rope  bridges,  or,  used  d'Azegiio  cabinet  in  November  1852  and  the 
entire,  is  stretched  across  rivers  as  the'supports  organisation  of  a  new  ministry  by  Cavour. 
of  suspension  bridges:  and  is  also  employed  Rattazzi  gave  up  the  presidency  of  the  Cham- 
fer the  manufacture  of  Malacca  canes.  In  China  ber  to  bpLonue  in  1853  minister  of  justice,  and 
rattan  is  a  favorite  material  for  cordage,  and  later,  of  the  interior,  and  in  the  second  capacitj- 
the  material  also  enters  into  the  manufacture  of  precipitated  a  billcr  struggle  with  the  clerical 
umbrella  handles  and  ribs,  and  as  a  substitute  party  by  the  introduction  of  a  law  providing  for 
for  whalebone.  Tlie  cane  is  used  for  saddlery  the  partial  secularization  of  church  property 
and  harness  and  for  wiekerwork  helmets,  said  and  restricling  the  influence  of  the  retidous  as- 
to  be  sword-proof.    The  two  smaller  spcdes  (C.  sociations.     He  left  the  cabinet  in  1858  bnt  in 
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Julr  of  the  followiiiK  year,  after  Villkfranca,  layer  is  formed  beneath  it;  but  ituteftd  of  beinff 
succeeded  Cavour  as  head  of  the  cabinet,  oniy  cast  off  with  the  rest  of  the  epidermis,  the  open 
to  give  place  to  his  predecessor  within  six  end  of  the  old  boroy  ring  fits  over  and  by  its 
months.  He  opposed  the  cession  of  Savoy  and  elasticity  chtpe  the  new  knob  at  the  end  of  the 
Nice  to  France,  became  president  of  the  lower  tail,  and  by  this  means  remains  attached.  With 
chamber  in  the  first  Italian  parliament  and  in  each  itibsequent  molt  a  new  nag  and  button 
March  1863  succeeded  Ricosoli  in  the  govern-  arc  added,  the  latter  serving  to  hold  its  prede- 
ment,  retaining  for  himself  the  portfolios  of  cessor  in  the  series,  and  which  continue  to  in- 
foreign  affairs  and  of  the  interior.  His  course  crease  in  siie  with  the  growth  of  the  snake  and 
in  checking  the  patrbiic  agitation  agamst  the  its  caudal  knob.  As  well-fed  snakes  may  siough 
Austrians  in  Lombardy  and  the  papal  rule  m  3  or  4  times  a  year,  and  as  the  rings  sooner  or 
Rome,  brouriit  him  great  unpopularity  and  in  later  become  worn  out  and  detached,  it  is  evident 
December  1862  he  retired  from  office.  Once  ihat  the  popular  belief  that  the  number  of  joints 
more  he  succeeded  Ricosoli,  as  premier,  in  ;„  ^^  cattle  indicate  the  year?  of  the  snake's 
1867,  but  agaui  had  to  yield  to  the  «orm  of  age  is  unfounded.  Rattles  of  mor«  than  13 
popular  anger  aroiwed  by  his  hostile  attitude  j^i„j^  ,„  rare,  but  one  having  ai  is  known, 
toward  Garibaldi  (q.v.)  and  he  resigned  m  when  the  snakes  an;  irritated  or  angry,  the  end 
October  of  the  same  year.  of  the  tail  is  more  or  less  elevated  and  vibrated 
Raftigsn,  Su  WIlHam  HeiiT]%  English  rapidly,  producing  a  sound  audible  at  a  dis- 
jurist:  b.  Delhi,  British  India,  4  Sept  184a.  tance  of  30  or  40  paces.  Many  snakes,  both 
He  was  educated  at  King's  College,  London ;  venomous  and  innocuous,  have  this  habit  of 
admitted  to  the  bar  in  1873 ;  served  four  times  vibrating  the  tip  of  the  tail  when  angry  and 
as  judge  of  the  chief  court  of  Punjab;  was  ad-  many  have  3  hard  homy  spur  or  cap  at  its  end, 
ditional  member  of  the  supreme  legislative  coun-  but  no  others  retain  this  through  a  succession  of 
cil  of  India  1S92-3,  and  member  of  the  Punjab  molts.  Many  fantastic  theories  have  been  pro- 
legislative  council  1898-9.  In  1895  he  was  -  posed  in  explanation  of  the  utility  of  the  rattle, 
knighted  and  since  igoi  he  has  been  member  but  it  is  probably  little  more  than  a  recognition 
of  Parliament  for  northeast  Lanarks.  He  has  character,  which  helps  to  bring  the  sexes  to- 
publbhed  'De  Jure  Personarum'  (1873)  1  'The  gether  and  to  segregate  the  species.  However, 
Science  of  Jurisprudence'  (3d  ed.  1892);  <Pri-  jt  is  probable  that  its  sounding  formeriy  saved 
vate  International  Law'  (1895) ;  etc.  the  lives  of  many  rattlesnakes  by  warning  large 
Rattlesnake,  a  distinctively  American  animals  acquainted  with  their  deadly  powers 
group  of  poisonous  serpents  characterized  by  from  the  vicinity,  but  since  the  advent  of  the 
a  peculiar  horny  rattle  appended  to  the  tail,  white  man  it  has  had  a  precisely  opposite  re- 
They  belong  to  the  suborder  Soienoglypha,  all  suit. 

the  members  of  which  are  poisonous  and  have  Poison. —  The  venom  apparatus  of  the  ral- 

the    fang-bearing   maxillary   bones   erectile.     To  flesnakes    is    the    most    complete    and    effective 

this  suborder  belong  the  Old  World  families  of  contrivance  imaginable  for  injecting  the  poison- 

yiperida    ^vipers)    and   the    Crotalida,   or   pit-  ous  fluid  into  the  circulation  of  a  victim.     The 

vipers,   which   inhabit    both   hemispheres.     The  maxillary  bones  are  very  short  and  .are  freely 

latter  have  the  maxillary  bone  deeply  excavated  movable  on  an  articulation  with  the  prefonlais. 

to  lodge   a  sensory  pit   of   unknown   function  Upon  them  are  attached   the  venom  fangs  at 

opening  on  the  face  between  the  eye  and  nostril,  such  an  angle  that  with  the  movements  of  the 

There  are  two  subfamilies,  the  Lacheiina,  which  maxillary  they  may  be   depressed  in  a   fold   of 

have  no  caudal  rattle,  and  the  Crotalina,  or  rat-  mucous   membrane   or  erected  vertically  in   the 

tiesnakes.      The    former    includes    the    copper-  very   front   of   the    mouth    in   a   most    effective 

head,  water  moccasin  and   fer-de-lance   (qq.v.),  position    for   striking.     The   tooth   substance   of 

the  banana  snake,  whose  presence  in  bunches  of  the  fang  Is  folded  into  a  tubular  form,  with  an 

this  fruit  so  often  causes  consternation  on  fruit  opening  at  the  base   to  receive  the   end  of  the 

ships  and  in  storage  houses,  and  numerous  oth-  venom   dnct   and  another  near  the   front   face 

ers   of  tropical   America,   India,  and  the  Malay  of  the  needle-pointed  tip.     Behind  the  functional 

Islands.  fang,  which  may  be  nearly  an  inch  long  in  large 

The  Crotalinx,  or  rattlesnakes,  represent  the  snakes,  is  a  succession  of  smaller  reserve  fangs, 

highest   type   of   serpent   development   and   spe-  which  become  functional  in  order  as  their  prede- 

ciatization.    The  caudal  rattle,  from  which  they  cessors  are  lost.    The  venom  gland,  which  cor- 

take  their   name,   consists   of   a  series   of  dry  responds  to  the  parotid  salivary  gland  of  other 

horny  epidermal  rings  so  loosely  fitted  that  any  animals,  is  situated  on  the  check  and  has  a  duct 

movement  causes  them  to  knock  together  with  running  to  a  sinus  at  the  base  of  the  fang,     All 

a   sharp   rustling  rattle.     They  are   formed   in  of  the  muscles  and  other  parts  are  so  arranged 

the  following  manner;  Several  of  the  terminal  that  the  same  movements  that  open  the  mouth 

vertebra  of  the  tail  arc  coalesced  to   form  a  and  press  the  horiiontal  pterygoid  bones  for- 

dilated  vertically  enlarged  plate.     This  is  cov-  ward  to  erect  the  maxillaries  with  their  fangs, 

ered   with   a  thick   vascular   skin   so  cut  by   an  also  compress  the  poison  gland  and  squeeze  out 

annular   constriction   as   to   form   a   larger   an-  its  secretion.     Cope  describes   the  biting  move- 

terior,  and  a  smaller  posterior  knob,  which  to-  ment  as  threefold.    'First,  there  is  the  spring 

sether   may  be   considered   to   be   a  mold   on  of  the  body,  which  never  exceeds  two  thirds  of 

which  the  joints  of  the  rattle  are  formed.    The  its   length;   second,   the   bite   proper,   caused   by 

epidermis    covering    this    region    is     especially  the  seizing  of  the  jaws;   and,  third,  the  clutch 

thick,  and  in  the  young  snake  forms  a  button  with   the   fangs  themselves,    which  are  moved 

and  ring,  which  are  the  only  indications  of  the  freely  backward  and  forward."     This  movement 

rattle.    When  the  snake  sloughs,  the  homy  cov-  of  the   fangs  may  be  easily  seen  by  holding  a 

ering  is  loosened  here  as  elsewhere  and  a  new  rattlesnake  so  that  it  cannot  strike,  when  drops 
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of  the  pale  yellow  venom  may  be  seen  to  fall  elevated  and  the  rattle  souniling,  delivers  a  light- 
from  their  tips  and  are  sometimes  blown  from  ning-Iike  blow  and  immediately  re-coils  or  slowly 
the  mouth  by  forcible  expirations.  The  active  retreata.  It  seldom  attacks  without  provocation, 
principles  of  the  venom  are  several  soluble  pro-  or  follows  a  foe.  All  kinds  of  small  mammaJs, 
teids,  one  of  which  has  a  disorganizing  effect  on  especially  mice,  and  occasionally  birds  are  its 
tissues  with  which  it  comes  in  contact  and  food,  and  it  drinks  water  freely.  The  cold 
another  is  a  powerful  heart  and  respiratory  de-  months  of  the  year  are  passed  in  hibernation  and 
pressor.  The  immediate  effect  of  a  bite  lA  frequently  large  numbers  of  these  snaJccs  con- 
severe  burning  pain  followed  in  lo  or  15  min-  gregate  in  caves  or  beneath  rocks  (or  this  pur- 
utes  by  prostration,  with  dizi^iness,  vomiting,  and  pose.  Mating  takes  place  in  the  early  suimncr 
cold  sweats;  the  heart  action  is  very  feeble  and  and  about  September  from  six  to  nine  young 
the  pupil  dilated.  This  condition  gives  way  in  about  nine  inches  long  are  born  alive.  A  length 
from  la  to  15  hours  to  one  of  fever  and  dif&cult  of  five  fedt  is  sometimes  attained,  but  ordinary 
respiration,  while  the  pari  affected  becomes  examples  seldom  exceed  four.  Among  the  na- 
greatly  swollen  and  the  neighborhood  of  the  tural  enemies  of  the  rattlesnake  are  the  king- 
wou[id  suppurates.  Death  may  occur  in  either  snake  and  blacksnake,  birds  of  prey  and  herons, 
of  these  stages  or  as  a  result  of  secondary  gan-  The  diamond  or  water  rattlesnake  (C  adatnan- 
grene.  Treatment  to  be  effective  must  be  tens)  reaches  a  length  of  upward  of  eight  feet 
prompt  and  thorough.  A  ligature  should  be  and  a  circumference  of  fifteen  inches,  and  is  not 
applied  above  the  wound  and  the  latter  enlarged  only  the  largest  of  the  rattlesnakes,  but  the  bulki- 
with  a  clean  knife  until  the  blood  flows  freely,  est  of  all  poisonous  snakes,  being  exceeded  in 
Permanganate  of  potash,  bleaching  powder,  length  only  by  the  slender  snake-eating  cobra. 
chromic  acid,  silver  nitrate  or  other  substances.  It  inhabits  the  Southern  States  and  is  particu- 
which  render  the  active  albumens  insoluble  larly  abundant  on  the  Florida  Keys.  Except 
should  be  applied  to  the  wound.  Small  and  fre-  that  it  prefers  the  vicinity  of  water,  in  which  it 
quent  doses  of  whiskey,  strychnine  or  ammonia  swims  freely,  its  habits  are  much  like  those  of 
should  be  administered  as  a  stimulant,  but  an  the  common  species.  Because  of  its  great  siie, 
excess  of  alcohol  may  increase  the  depression,  and  the  large  amount  of  venom  which  it  se- 
Every  effort  should  be  made  to  press  or  draw  cretes,  this  is  an  extremely  dangerous  reptile ;  it 
the  poison  from  the  wound  before  the  ligature  is  is  also  sometimes  inclined  to  be  aggressive.  The 
removed,  but  sucking  with  the  mouth  is  always  prairie  rattlesnake  (C.  conttuentus)  inhabits 
dangerous.  most  parts   of   the   western   plains   and   deserts, 

Species  of  RattUtnake. —  Of  rattlesnakes  and  is  exceedingly  abundant  in  unsettled  re- 
three  species  of  Siitrurus  and  16  of  Crotalus  gions.  This  is  the  species  which  plays  a  part 
have  been  described,  three  of  which  are  South  in  the  famous  triple  alliance  of  prairie-dog,  owl 
and  Central  and  the  rest  North  American.  None  and  rattlesnake,  which,  although  popularly  sup- 
occur  in  .the  West  Indies.  The  species  of  Sii'  posed  to  be  a  most  amicable  arrangement,  is  at 
tmrut  are  small  snakes  with  the  snout  and  best  a  state  of  armed  neutrality  and  frequently 
frontal  region  of  the  head  covered  with  large  of  open  warfare.  The  owls  and  snakes  seek  the 
plates.  The  ground  rattlesnake  or  massasauga  burrows  of  the  marmot  as  safe  retreats  and 
IS.  catenatKs)  is  found  on  low  prairie  lands  nesting  sites,  as  well  as  for  the  purpose  of  feed- 
from  Ohio  and  Minnesota  southward,  but  is  ing  on  the  young  marmots,  while  the  latter  fre- 
now  rare  or  exterminated  in  all  settled  parts,  quently  show  their  resentment  of  the  intrusion 
It  reaches  a  length  of  three  feet  and  is  not  con-  in  a  variety  of  ways.  A  very  distinct  species  is 
aidered  especially  dangerous.  About  six  young  the  homed  rattlesnake  (C  cerastes),  ra  which 
are  born  alive  in  September;  and  this  is  one  the  superciliary  scales  are  produced  into  a  pair 
of  the  snakes  for  which  it  is  pretty  clearly  of  prominent  horns  surmounting  the  eyes.  It 
established  that  the  newly  hatched  young  seek  is  abundant  in  the  desert  region  of  the  South- 
refuge  from  danger  in  the  mouth  and  gullet  of  west,  especially  about  Death  Valley,  and  is 
the  mother.  A  related  species  (5.  mUiatius)  is  known  in  Arizona  as  the  sidewinder  from  its 
found  in  the  Southern  States,  peculiar  habit  of  retreating  sidewise  from  an  in- 

In  the  genua   Crolaltis  the  entire  top  of  the  truder.      Numerous   other   species   inhabit  these 

head  is  covered   with   small   scales.     The  com-  same  hot  dry  regions. 

mon  or  handed   rattlesnake    (C.   horridus)    was  Rattlesnakes  possess  a  certain  economic  im- 

formerly  abundant  throughout  the  entire  eastern  portance.      As   checks    on    the    increase   of   the 

United  States,  and  it  is  the  only  species  found  native   mice    and    rats,    they,    in    common   with 

in  the  New  England  and  Middle  States,  but  has  many  other   snakes,  perform  an   important  ser- 

been    largely    exterminated   by   the    white    man  vice.      Their    venomous    Qualities    are    such   a 

and  his  companion,  the  hog.    The  latter  in  roam-  menace   to   man    and   beast   as   to    render   their 

ing  the  woods  in  search  of  mast,  etc.,  never  fails  destruction    both    expedient    and   certain    in   all 

to  kill  and  devour  the  rattlesnake  whenever  pos-  thickly  settled  districts.     By  the  Indians  and  by 

sible.     It  is  commonly  believed  that  the  hog  is  the   whites   in   certain  parts  of  the   South  their 

immune  to  snake-bites,  but  the  truth  is  that  the  flesh  is  relished ;  an  oil  or  salve,  supposed  by  thf 

poison  is  dissipated  in  the  thick  skin  and  layer  credulous  to  possess  peculiar  medicinal  virtues, 

of  subcutaneous  fat,  and  never  reaches  the  vas-  is  claimed  to  be  manufactured  from  their  livers 

cular  tissues  beneath.     This  rattlesnake  prefers  and  other  fatty  parts;  and  the  use  of  the  skin 

sparsely  wooded   rocky  ridges  with  sunny  ex-  for  making  purses,  belts  and  other  smalt  arti- 

posures  and  in  such  localities  is  still  common  cles  is  well  known.     Certain  tribes  of  Indians 

(ins  from    Pennsylvania  to  Ten-  employ  these  snakes  in  their  ceremonials  and 

.  s  sluggish  and  generally  peaceful  others  formerly  poisoned  the  tips  of  their  war- 

d  seldom  bites,  except  to  secure  food,  arrows  with  rattlesnake  vertom,  while  the  rat- 

iinless  it  be  trod  upon  or  startled.    When  about  ties  always  figured  among  the  diarnu  of  the 

'o  strike  it  coils  with  the  head  in  the  middle  and  medicine-man. 
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Bibliography. —  Cope,  'Report  U.  S.  National  ing  sdiool  for  those  wisliing  to  become  teachers. 
Museum  for  1898';  Siejneger,  'The  Poisonous  superintendents,  or  assistants  in  hospitals,  re- 
Snakes  of  North  America*  (1893)  ;  Mitchell  formatories,  houses  of  correction,  and  the  like, 
and  Reichert,  'Researches  Up*i  the  Venom  of  It  is  supported  by  voluntary  contributions,  the 
PoisonoMs  Serpents*  (Washington,  1886) ;  Inger-  profits  arising  from  the  productive  enterprises. 
soil,  'Country  Cousins'  (New  York,  1885),  carried  on  in  connection  with  it,  and  the  fees  of 
I  Peecy  Moore,  *''"  richer  pupils.  In  1903,  about  90  poor  chil- 
University  of  Pennsylvania  '''*''  **■■=  receiving  instruction  within  its  walls. 

_^,        .Ti.rTi  '  They  live  in  •families"  of  from  13  to  15,  each 

lUtdeattake  Root.     See  Polycala.  Maiiily"  being  under  the  care  of  one  of  the 

Rattlewing,  a  duck.      See  Golden-eve.  adult  members  of  the  mission  training;  school. 

Rau.   row,    Cturlea,    American    archaolo-  The  educational  department  is  in  the  hands  of 

gist:   b.   Vervien,   Belgium,   1826;   d.    Philadel-  assistants,  who  also  take  part  in  the  instruction 

phia.   Pa.,   25   July   1887.     He   was  educated   at  of  the  institution,  in  order  to  prepare  themselves 

the  University  of  Heidelberg  and  came  to  this  for  the  work  of  the  Home  Mission  in  other  lo- 

country  in   1848,  where  he  engaged  in  teaching,  calities.    This  indeed  has  become  one  of  the  most 

From    1875    until    his    death    he    was    curator  important  features  of  the  work  carried  on  by  the 

in  the  National  Museum  at  Washington,  D.  C.,  Rauhes  Haus,  and  its  graduates  are  founj  in 

and  devoted  *iraself  to  the  study  of  American  cverv  field  of  charitable  work  in  Germany.    The 

archxology,  on  which  he  became   a  recognized  whole   staff   of  assistants,   consisting   of    young 

authority.     He  wrote:    'Early  Man  in  Europe'  men  of  ao  to  29  years  of  age,  are  formed  mto  a 

(1876)-    'The    Palenque   Table    in   the    United  kind    of    society     (Bruderschaft).     Since     1844 

States  National  Museum'   (1879);  'Articles  on  the  institution   has  carried  on   a  printing  and 

Anthropological   Subjects,   1853-1877*    (1882).  book-binding  business.     Its  organ   is  the   <F1ie- 

Rauch,  rowH,  Chriatira  Daniel,  German  S«ndc  Blatter.' 
acutptor:  b.  Arolsen,  Western  Germany,  2  Jan.  Raum,  rowra.  Green  Berry,  American 
1777;  d.  Dresden  3  Dec.  1857,  In  Arolsen  he  lawyer:  b,  Golconda,  111.,  3  Dec  1829.  He  was 
received  his  first  instruction  in  art  from  the  admitted  to  the  bar  in  1853 ;  removed  to  Kansas 
sculptor  Valentin,  under  whom  he  executed  or-  and  served  in  the  Union  army  in  the  Civil  War, 
namental  work  chiefly.  Going  to  Cassel  he  he-  rising  lo  the  rank  of  brigadier-general  of  volun- 
came  a  pupil  of  Kuhl,  the  sculptor,  and  was  teers.  He  sat  in  Congress  i866-g;  was  com-  ' 
appointed  groom  of  the  chamber  in  the  king's  missioner  of  internal  revenue  1876-83,  and  United 
household  at  Berlin.  This  gave  him  an  oppor-  States  commissioner  of  pensions  1880-^3.  He 
tunity  of  advancing  in  his  art,  and  in  1802  he  has  published:  'The  Existing  Conflict'  (1884); 
exhibited  his  'Sleeping  Endymion'  and  mod-  'History  of  Illinois  Republicanism*  (1900). 
eled  a  bust  of  Queen  Louise  (1804),  which  he  Raumer,  row'mSr,  Priedrich  Ludwlg  Georg 
subsequently  executed  in  marble  at  Rome.  In  von,  German  historian:  b.  Wiirlitz.  near 
this  city  he  found  a  patron  in  Humboldt,  as  Dessau,  Anhalt,  14  May  1781 ;  d.  Berlin,  Ger- 
well  as  in  the  first  sculptors  of  the  time,  Canova  many.  14  June  1873.  He  studied  law  at  Halle 
and  Thorwaldsen.  Amon^  his  Roman  work  and  Gottingen,  and  entered  the  Prussian  stale 
of  early  days  must  be  mentioned  the  busts  of  the  service  in  1801.  In  181 1  he  accepted  the  chair 
poet  Werner,  and  the  life-sized  busts  of  Queen  of  political  economy  at  Breslau,  and  in  1819  was 
Loaise.  Count  Wcnyerski,  and  the  painter  Ra-  called  to  Berlin,  He  was  for  some  time  secre- 
pbael  Mengs,  executed  tmder  the  commission  tary  of  the  Berlin  Academy,  and  at  different 
of  Ludwig  of  Bavaria.  His  colossal  bronze  times  between  1816-55  traveled  extensively 
statues  of  Blucher  are  13  feet  in  height,  and  through  'Europe  and  the  United  Stales.  In  1848 
he  also  executed  the  greater  part  of  the  12  he  Was  elected  to  the  Parliament  of  Frankfort, 
Statues  in  iron  which  compose  the  national  and  was  sent  to  Paris  as  ambassador.  He  was 
monument  at  Kreuzberg,  near  Berlin.,  One  of  a  member  of  the  House  of  Lords  of  Prussia 
his  finest  works  is  the  group  'Faith,  Hope  from.  1851  until  his  death.  He  founded  and 
and  Charity,'  which  he  presented  to  his  edited  in  1830-67  'Historisches  Taschenbuch.' 
native  town  Arolsen,  while  his  crowning  work  The  first  scientific  historian  to  popularire  his- 
as  a  portrait  and  historic  sculptor  is  his  tory  in  (German,  Von  Raumer  wrote:  *Ge- 
■talue  of  Frederick  the  Great  at  Berlin  (1851).  schichte  der  Hohenstaufen  und  ihrer  Zeit* 
He  was  one  of  the  first,  if  not  the  very  first,  (1823-5)  ;  'Gescbichte  Huropas  seit  dem  Ende 
among  German  sculptors  of  his  time,  combining  des  15.  Jahrhunderts*  (1832-50);  'Die  Vereinig- 
in  his  work  the  i)ure  lines  of  transcendent  dig-  ten  Staaten  von  Nordamerilta'  (1845)  ;  'Hand- 
nitjr  and  grace  with  genuine  portraiture  of  the  buch  zur  (Schichte  der  Litteratur'  (1864-6). 
individual.  There  is  a  poetic  freedom  in  his  Raumer,  Karl  Georg  von,  German  geolo- 
conception  of  ideal  subjects  which  does  not  yet  gjst  and  educator,  brother  of  the  preceding:  h. 
overstep  the  limits  of  truth  and  fidelity  to  na-  Worlili,  Germany,  9  April  1783;  d.  Erlangen. 
ture,  and  he  may  be  safely  styled  the  founder  Germany,  a  June  1865.  He  was  educated  in 
of  the  great  Berlin  school  of  sculpture.  Con-  Giittingen,  Halle,  and  Freiberg,  and  in  1811  he- 
suit:  Eggers,  'Chr.  D.  Ranch'  (1873);  'Ranch  came  professor  of  mineralogy  at  Breslau.  was 
und  Goethe,  nrkundliehe  Mittedungen'  (1880).  called  to  Halle  in  1819,  and  in  1827  settled  per- 

Ranhea    Mam,    row'Jis    hows    (corrupted  manently  as  professor  of  natural  history  at  Er- 

from  "Ruges  Haus"),  an  educational  and  benevo-  langen.     He    published:     'Geognostische    Frag- 

lent  institution  at  Horn,  near  Hamburg,  founded  mente'      (1811)  ;     'Lehrbtich     der    allgemeinen 

in  1833  by  J.  H.  Wiehern,  who  long  remained  (Jeographie'     (1832);    'Geschichle    der    Pida- 

at  its  head.    It  is  connected  with  the  German  gogik*    (1843-51);  etc.    Consult  bis  autobiog- 

Home  Mission,  and  besides  forming  a  refuge  raphy  (1866). 

for  neglected  children,  receives  boarding  pupils  Ratimer,  Rudolph  voa.  German  philologist, 

from  the  higher  classes,  and  serves  as  a  train-  son  of  Karl  Georg  von  Raumer:  b.  Breslau.  Ger- 
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many,  14  April  181s;  d-  Eriangen,  Germany,  conquered  and  sUin  by  the  latter.  He  is  de- 
August  1S76.  He  was  pri vat- decent  at  Eriangen  scribed  as  a  giant  with  10  faces,  who  in  const- 
in  1840-6;  professor  there  in  1346-76,  and  pub-  quence  of  austerities  and  devotion,  bad  obtained 
lished:  'Untersuchungen  iiber  die  Urverwandt-  irom  Siva  a  piomise  which  bestowed  on  him 
schaft  der  semitischen  und  indo-europaischen  immunity  from  the  power  of  demons  and  gods. 
'   Sprachen'   (1868  et  seq,).  Vishnu  became   incarnate  as   Rama,   and   ncnce 

Raupach,      row'paa,      Enut      Beajaioin  j^'^^d  the  demon  giant,  whose  kingdom  had  been 

Saloino,  German  dramatic  poet;  b.  Straupitx,  invaded  by  men   with  the  assistance  of  mon- 

near  Liegniu,  21  May  1784;  d.  Berlin  18  March  '''?«<  against  whom  Havana,  m  scorn,  had  omil- 

1853.     He  studied  at  Halle,  afterward  went  as  Jpd  to  make  any  stipulations  in  his  compact  with 

a  tutor  to  Russia,  and  in  1816  obUined  a  chair  ^i'^- 

in  the  philosophical  faculty  of  the  University  of  Raven,  a  typical  species  (Corvtu  corax)  of 

Saint  Petersburg;  but  quitted  the  country  in  iSaz,  the   crow   family    iCorvida'^,  of   whicb,   as  in- 

and  after  various  changes  finally  settled,  in  1824,  deed  of  all  passerine  birds,  it  is  the  largest  rep- 

in  Berlin,  where  he  employed  himself  chiefly  in  resentative.     The   size  is  quite   variable,  but  is 

writing  for  the  stage.    His  dramatic  works  have  generally  about  two  feet  in  length  and  foor  feet 

been   collected   and   published   in   two   divisions,  in    expanse.      Pltunage,    bit!,    and    feet    are   all 

the  one  containing  his  comic  pieces,  under  the  blacl^  the  former  with  rich  purple  and  violet 

name  of   *Dramatische  Werke  komischer  Gat-  lustres,  but  duller  in  the  young,  and   females, 

tung*    (1828-35)  ;  and  the  other,  <Dramatische  which  are  likewise  smaller.    The  raven  inhabits 

Werke    ernster    Gattung'    (1830^3).    I"     his  Europe,  a  large  part  of  Asia,  and  North  Amer- 

earlier  works  he  was  an  imitator  of  Schiller,  ica  from  the  Arctic  Ocean  to  Guatemala.    In 

and    some    of   the    tragedies   belonging   to   this  North  America  two  sub-specific  forms  are  found, 

period,   such  as    'Die  Erdennacht,'   show   much  C.   cotax   sinuattu   being   the   western,    and   C. 

real   power.    His   popular   success   was   consid-  corax  princifatit  the  larger  northern  vkI  eastern 

erable ;  but  his  dramas  became  more  and  more  race.     The  former  is  generally  abundant  in  the 

trivial  in  content.     They  display    however,  con-  Rocky    MounUin    region ;    the   latter    has    been 

siderable   knowledge   of   stage   effect,  great   ere-  largely    exterminated    in     the     eastern    United 

ative  power,  and  a  wealth  of  verbal  wit.     A  life  Sutes,  bat  is   still   found   in   many  inaccessible 

of  the  dramatist  was  published  by  Paulme  Rau-  waste  and  mountain  districts  and  reaches  a  very 

pach  (1853).  large  size  in  Labrador  and  northward.     North- 

Raupp,  rowp,  Blarl,  German  painter;  b.  wardly  the  raven  is  migratory,  but  may  wich- 
Darmstadt  3837.  He  began  as  a  landscape  stand  the  cold  of  the  severest  winters,  as  it 
painter,  and  between  1656  and  1858  studied  often  does  in  Canada  and  about  the  Great  Lakes. 
genre  under  J.  Becker  at  Frankfort,  and  under  It  is  most  abundant  in  rocky  districts,  near 
Karl  Piloty  at  Munich  Academy  from  i860  to  the  banks  of  lakes  and  rivers,  attd  is  generally 
1865.  Subsequently  he  opened  a  Studio,  taking  seen  alone  or  in  pairs,  but  sometimes  in  small 
private  pupils  in  painting,  and  in  1868  his  Teputa-  flocks  after  the  breeding  season;  the  flight  b 
tion  as  a  teacher  gained  for  him  the  position  rapid,  elevated,  and  protracted,  often  sailing  for 
of  professor  in  the  art  school  at  Nuremberg,  hours  at  a  time  at  a  great  heii^t;  on.  the  ground 
which  he  held  up  to  1879,  when  he  was  appointed  the  gait  ia  grave  and  dignified,  with  frequem 
professor  in  the  Academy  at  Munich.  Among  opening  of  the  wings.  It  is  truly  omnivorous, 
his  works  may  be  mentioned:  'A  Boating  Parly  but  by  preference  carnivorous,  eating  small  ani- 
on the  Chiem  See' ;  'Home  Before  a  Storm' ;  mals  of  all  kinds,  e^s,  and  young  birds,  carrion, 
<A  Calm';  'Ave  Maria';  'Sport  and  Work';  dead  fish,  molluska,  crustaceans,  insects,  nuts, 
'Starting   Home   from   the    Monastery 'School.'  and  berries.     The  European  raven  is  reputed  to 

Ravaillac,  FrancMB,  fran-swii  ra-va^yak,  destroy  young  rabbits  and  even  laml».  It  dis- 
Frencli  assassin:  b.  Touvres,  near  Angouleme,  gorges  indigestible  substances,  as  bones,  hair, 
1578;  d.  Paris  37  May  l6ia  He  was  successively  and  feathers,  like  birds  of  prey.  It  is  very  wary 
valet  to  an  attorney,  in  which  situation  he  and  cunning,  and  is  rarely  caught  in  traps  or 
learned  to  read  and  write;  attorney's  clerk,  and  shot  by  the  hunter,  but  it  often  falls  a  victhn 
schoolmaster.  He  could  never  succeed  in  any  to  tho  poisoned  baits  set  by  the  trappers  for  the 
undertaking,  however,  and  was  thrown  into  fur- bearing  animals.  It  breeds,  according  to 
Angouleme  prison  for  debt,  where  be  remained  latitude,  between  January  and  June,  making  a 
for  a  considerable  time.  At  last  he  was  re-  rude  nest  on  inaccessible  cliffs  or  tall  trees,  re- 
leased, and  turned  out  into  the  world  a  beggar,  pairing  ihe  same  for  years  in  succession;  the 
He  entered  the  order  of  the  Feuillants,  but  was  eggs  are  four  to  eight,  two  inches  long,  light 
expelled  shortly  afterward  as  a  visionary.  His  greenish  blue  with  numerous  light  purple  and 
naturally  gloomy  disposition  degenerated  into  yellowish  brown  blotches,  especially  at  the  larger 
fanaticism  when  he  began  to  meddle  in  tlie  re-  end ;  incubation  lasts  about  three  weeks,  and  the 
ligious  controversies  that  distracted  France.  He  young  remain  in  the  nest  several  weeks  before 
came  to  consider  King  Henry  IV.  as  the  arch  they  are  able  to  fly,  fed  at  first  on  the  halt 
enemy  of  the  Church,  to  destroy  whom  would  be  digested  food  disgorged  by  the  parents;  only 
a  meritorious  work.  On  14  May  1610,  while  the  one  brood  is  raised  in  a  year,  and  this  is  braveb" 
king's  carriage  was  standing  in  the  street,  Ra-  and  successfully  defended  against  the  largest 
vaillac  approached  and  stabbed  him.  He  was  birds  of  prey.  The  raven  is  easily  domesticated 
condemned  to  be  torn  to  pieces  by  four  horses,  by  kindness,  and  becomes  much  atUched  to  its 
and  this  he  underwent,  previously  dechrmg  that  master,  following  him  like  a  dog  Like  others 
he  had  no  accomphces  to  his  crime.  of  the  family  it  can  be  Ui^ht  to  iraiute  the 

Ravana,  ra'va-na,  in  Hindu  mythology  the  human  voice  and  to  pronounce  a  few  words  with 

Rakshasa,  who,  at  the  time  of  Rama,  ruled  over  great   distinaness ;   but  the  natural   note   is  a 

Lanka  or  Ceylon,  am),  having  carried  off  Sita,  deep,    hoarse   croak.      The    white-necked   raven 

the  wife  of  Rama,  to  his  palace,  was  ultimately  (C.   cryptoleueut)    of  Mexico  and  the  sonth- 
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wntem  United  States  has  the  concealed  bases  of  even  borrowed  from  his  own  prerlous  work& 
the  neck  feathers  pure  white.  Several  other  His  first  play  was  'Mamamouchi*  (i6?i),  taken 
raven-like  species  inhabit  Africa,  The  large  sire,  from  Moliire's  'The  Gentlenran  Citiien.*  Jlis 
black  color,  mournful  croak,  charnel-house  hab-  plays  include:  'The  Wrangling  Lovers'  (1676), 
its,  together  with  the  boldness,  sagacity  and  vrari'  »fter  Comeille;  'Scaramonch,  a  Philosopher' 
ncss  of  the  raven  have  combined  to  make  it  an  (1677)  ;  *Daihe  Dobson'  (1683)  ;  *The  Canter- 
object  of  superstitious  tear  and' hate.  As  a  bury  Guests'  (1695);  <The  Italian  Husband* 
bird  of  ill  omen  it  was  watched  by  the  ancient  (1698)  ;  etc, 

augurs  with  close  attention;  it  holds  a  promi-  Ravenscroft.  Thoma^  English  composer: 

ncnt  place  m  mytholop-  and  folklore,  and  re-  ^   „^^  Undoci  1592;  d.  London  1635.    He  was 

eeives  frequent  notice  m  literature  educated  for  his  profession  in  St.  Paul's  choir. 

lUTenel,  Harriott  Horry,  American  biog-  and  at  15  received  the  degree  of  Bachelor  of 

rapher;    b.    Charleston.    S.    C,    12    Aut    1832;  Music  from  Cambridge.     In  l6n  he  published  a    ' 

She  was  married  in  1851  fo  St.  Julien  Ravenel  collection  of  23  part-songs,  under  the  title   'Me- 

M.D.     She  is  a  prominent  member  of  the  Society  lismata,'    which   are   of   remarkable   beauty.     In 

of  Colcoiial  Dames  of  America.     She  has  pub-  1614   appeared  his    'Brief   Discourses,'    another 

lisfaed  'Ashurst*    (18711)  ;   "Life  of  Eliza  Pinck-  collection  of  20  part-songs  lo  which  he  has  pre- 

n^>     (1896);    'Life    and    Times    of    Willam  fixed  an  essay  on  the  ancient  musical  modes. 

Lowndes  of   South  Carolina'    (1901).  In    1621    he    published    his    "Whole    Book    of 

Ravenel,  Heni;  WilUom,  American  bota-  Psalms,'    containing  a   chant   for   each    psalm, 

nist;  b.  Berkeley,  S.  C,  ig  May  1814;  d.  Aiken,  many   new,   and   all   hamioniied   in   four    parts 

S.  C,  17  July  1887.    He  was  graduated  from  by  Taliis,  John  Miiton  (the  poet's  father),  Ra- 

South    Carolina    College    in    1832,    made   a    life  venscroft  himself,  and  other  musicians. 

study  of  the   fungi   and   cryptogams   and  he-  Ravenshoe,  rS'venz-hfl    a  novel  by  Henry 

came  one  of  the  best  botanical  authorities  in  the  Kjngsley,    published    in    1862.    The    House    of 

United  States.     He  made  a  critical  study  of  the  Ravenshoe,  in  Stoningfon,  Ireland,  is  the  scene 

pbznogams  of  South  Carolina,  was  botanist  of  of  this  novel;  and  the  principal  actors  are  the 

the  government  commission  to  Texas   in   i86ft  members    of    the    noble    family    of    Ravenshoe. 

and  was  agricultural  editor  of  the  '  Weekly  N«w»  The  plot  is  remarkable  for  its  complexity,  and 

and    Courier.*    Hie    gcous    Raveneiia   of    the  the  book  contaiE"  many  bits  of  piquant  humor. 


Ravenatein,    ra'ven-stin,     Ernst     George, 


'Funai  (irolmiani  Exsiccati'  (1853-60);  and  AnSo^ni^  oeocraoher  and  atatistician-  b 
riSk,^-  ^'^  '^'"''^  '^""''""'  ^'''"""'  ^nkf^^n-the'-S'S^'De".^  iC  He  was 
tioTfr-as;.  ,  „  ,  ,  T  .  educated  privately  ai»d  in  1B52  removed  to  Lon- 
RavemiB,  n-v&a^  (It  ra-viSnna),  Italy,  don.  In  1855-75  he  was  engaged  in  the  topo- 
(i>  capital  of  the  province  of  the  same  name,  45  graphical  (now  intelligence)  department  of  the 
milei  east  of  Bologna.  Though  standing  in  ^ar  office,  was  a  member  of  the  council  ofthe 
a  low  marshy  plain  it  was  once  a  floorisbing  Royal  Statistical  Society  in  1877-93  and  of 
ratr,  and  the  seat  of  the  exarchate  of  Ravenna  the  Royal  Geological  Society  in  1894-^  He 
of  the  Western  Roman  Empire,  close  to  the  founded  the  German  Gymnastic  Society  in  1861 
Aarutic  Sea,  but  now  five  miles  distant  Lacea,  anj  geryed  as  its  president  for  10  years  and 
winca,  and  sgricnlturai  implements  form  the  ;„  1882-3  he  was  professor  of  geograplw  at  Bed- 
chief  articles  of  trade.  The  jalient  pomto  ot  fgrj  College.  He  has  published:  *the  Rus- 
interest  are  fonnd  in  its  ancient  churches,  mo-  siang  on  the  Amur'  {1861);  'Oographie  und 
leums,  tombs,  and  historical  landmarks,  among  Statisiik  dea  Britisehen  Reiches'  (ia53);  "Map, 
ariiich  may  be  mentioned  the  palace  and  tomb  of  Equatorial  Africa'  (1884);  *The  Strange  Ad- 
Thoodoric,  the  temple  containing  Dante's  tomb,  ventures  of  Andrew  Battell*  (1901); 


and   Lord  Byron's   house.     Pop.   about  65W0.  Kavestcjin,    ra've-stin,    Jan    van.    Dutch 

(2)    The   provmce   has   an   ar«a   of   7-5   ^uare  i„*[^«'b    ■^',  Hague  "bout-'^72  id  there  21 

""  „■                         ,   ,      ^,.-         ■«                    ^  June   165?.     He  was  elected  into  the  old  Palnl- 

Rayenna.  r?-v5n?,  Ohio,  village,  cotmty-  „s'  Guild  of  Saint  Luke  at  The  Hague  in  1598; 
arat  of  Portage  County;  on  the  Baltimore^ ft  the  new  guild  was  organized  in  1655.  and  a  Jau  . 
Ohio,  the  Er«,  and  the  Pennsyh-ama  R.R.s;  „„  Ravesteijn  is  enrolled  among  its  members. 
about  28  miles  southeast  of  Oeveland.  It  is  m  j,ut  this  may  have  been  his  son  who  bore  the  - 
an  a^ncultural  regiqn,  and  has  extensive  indua-  j^me  name.  He  probably  began  his  artistic  stud- 
trial  interests.  The  chief  manufacturing  estab-  j^g  a„^^^  prans  Hals.  His  special  department 
liahmente  arc  foundries,  machine  shops,  furniture  ^j  portrait,  in  which  he  took  rank  among 
factories,  brick  and  tile  worte,  electrical  soi>ply  ^^,^  f^s,  painters  of  Holland.  Two  large  pic- 
works,  flour  and  lumber  mills,  iron  and  boiler  ,u^  „£  his  with  grouped  portraits  are  to  be 
works  and  c.gar  factories.  It  has  a  lar^e  trade  s^en  in  the  Hall  of  the  Company  of  Archers 
in  farm,  clay,  and  iron  products,  and  m  live-  ^t  The  Hague ;  and  in  that  cily  and  at  Antwerp 
stock.  In  the  yicmity  are  a  number  of  small  ^^  gg^^^i  portraits  of  individuals.  His  por- 
aod  beautiful  lakes,  which  have  been  made  trait  picture  ot  his  own  family  is  at  Brunswick, 
popular  outing  places.  Pop.  (1890)  3^17;  His  faces  are  life-like,  his  handling  vigorous,  and 
(190P)  4.003;  (1910)  SJia  his  coloring  transparent,  although  somewhat  too 

Ravenna     Grass.      Sec    Grasses    nr    tse  red  to  be  quite  natural. 

United  States.  HavignMi,     ra-v«n-yaft.     Guitave     Xa^er 

Savenscroft,  ra'venz-krdft,  Edward,  £ng-  Lacrolx  de,  French  Jesuit  pulpit  orator:  b. 

lish  dramatist,  who  flourished  between  1671  and  Bayonne  I  Dec.  1795 ;  d.  Paris  26  Feb.  1858.    He 

170a     He  was  exceedingly  popular  in  his  day,  had   already   enlisted   in   the   Bourbon   cause   in 

though  his  work  was  never  original,  consisting  1815,  and,  after  juristic  studies,  been  made  audi- 

of  translations  froni  older  plays,  and  at  times  he  tor  of  the  Paris  supreme  court  (1817)  and  sub- 
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stitute  attonKy-general    (i8ai>,  when   in   iSaa  is  counsel  for  the  United  Stales  Bank  for  nunr 

he  altered  the  Jesuit  novitiate  at  Monlroiwe.  yetrs,  was  chancellor  of  the  Associated  Uenibers 

In  July  i8a8  he  was  ordained  priest,  and  sub-  of  the  Bar  of   Fhiiadelphia,  and  of  the  Law 

sequently    was    professor    of    theology    at    St  Association  of  that  city,  and  was  a  trustee  of  the 

Acheut  (1828-30)  and  at  Brieg  (Canton  Wallis),  University  of  Pennsylvania  from  i^gC  until  his 

Switzerland.     He   returned   in   1835    to   France,  death     He  assisted  in  the  revition  of  the  dvil 

where  he  was  for  five  years  head  of  the  Jesuit  code  of   Pennsylvania  in   1830,  was  one  of  the 

establishment  at  Bordeaux.    In  1837  he  took  the  founders  of  tlie  Historical  Society  of  Pennsylva- 

place  of  Lacordaire  (qv.)  at  Notre  Dame,  and  nia  in   1824,  serving  as  its  first  president,  and 

continued  (he  'conferences*  there  until  1846.    He  was   also    president    of    the    Abolition    Society, 

spoke    with   much    simplicity,   but   with    intense  He    published:     <A   View   of    the   Constitution 

conviction.      Crowds    flocked    to   hear   him,   the  of  the  United  States'  (iSaS)  ;  'Discourse  on  the 

cathedral   being,   it   is   said,  often  filled   hours  Nature  and   Study  of  the  Law'    (1832);    etc. 

before    the   sermon   began.    He   has   been    con-  Consult  Wharton,   'Memoir  of  William  Rawie' 

sidered  one  of  the  greatest  preachers  of  his  time.  (1S40). 

Among  his  writings  were;      <De  I'Existence  et  p__,u   nrniiatn  »««»    Am<-r;<-in  l>wver- 

f^d''^'"<!;^!n^n{frrc,ffit'^%^^^^ 

S'":w''En='tfnsV.f  ""^    '■'''  "^""^  " -"  Pn"t"1nl\rr:e^:;»"7er°i^'^: 

ed.  i8go-;  Eng.  trans.   1873).  ^^^   to   thrbar,    where   he    rapidly   attained 

RaTine-dcer,  the  name  among  East  Indian  promincncr.    He  enlisted  in  the  Union  army  dur- 

sportsraen  of  the  common  gazelle  of  India  (Co-  ,ng   the    Civii    War    (1861)    and    re-enlisted   in 

sirHj  6fnneJ/i),  which  IS  numerous  m  open  rocky  jg^s,  then  serving  as  quartermaster.     He  was 

places  and  on  the  plains  from  central  India  to  vice-provost   of  the   Law    Academy    (1865-73) 

Persia.     See  Gazhle.  and  vice-chancellor  of  the  Law  Associatifm  from 

Ravogli,  AagiutUB,  American  surgeon:  b.  1880  to  the  time  of  his  death.    He  published: 

Rome,  Italy,  7  Feb.   1851.     He  was  graduated  'Law  of  Covenants  for  Title*   (1^2)  ;  'Equity 

from  the   University  of  Rome   in   1873,  studied  in    Pennsylvania'     (1868);    'The   Lease   of   the 

medicine  at  Vienna,  Prague,  and  Berlin,  served  Educated  Unemployed'  (18S5)- 

as  surgeon  in  the  Italian  army  with  tbe  r^  Rawlins,   ra'frnz,   Joko   Aaron.    American 

M.  .i^W  IT^  it  *  f-  ^nv*^  ^■'^^w?    ^  military  officer :  b.  E^st  Galena,  III.,  13  Feb.  1831 ; 

He   settl^    in    Cmctnnati     Ohio,    miffii     and  d.  Washington,  D.  C,  6  Sept.  l86a   lie  took  up 

shortly   after  became  professor  of  dermatology  ,i,„   „,„  j  ,   „f   i„„   _'j   j„   ,oc7i™5n   «n.^En> 

,M    ,ypbitagr.ph,   .."ih.   Univc^o.  of   cS-  J^  h"    „Mi«   ?oV^  In    ilff*  S^  •£  tS 

cinnati.     He  has  published  numerous  Bcientific  11™*„ "  „/Vi^^™.^.    h-' J^  -  i!t'ii;w 

.„id„  and  .The  feygieue  oi  .he  Skm-  (,888).  ^~Sih°'„^teS'pi.^d~'S  fc,  «SS2 

Rawal  Pindi,  ra'ill  pin'de,  India,  in  the  S.  Grant,  who  was  so  greatly  impressed  that  he 
Punjab,  (i>  the  adminisualive  capital  of  the  requested  Rawlins  to  »ct  as  his  assistant  adju- 
division  and  district  of  its  own  name  between  tant-general.  He  then  entered  the  army,  anA 
the  Indus  and  Jhilam,  on  the  railway  from  La*  throu^out  the  war  was  Grant's  closest  friend 
hore  to  Peshawar.  It  is  modem  in  appearance,  and  adviser.  He  took  an  active  part  in  di£ 
well'built,  and  an  important  grain  market.  There  campaigns  of  i8f^3,  and  was  a{Uiointed  brevet 
are  an  arsenal,  a  fort,  a  fine  public  park,  several  majiH'-general  13  March  1S65.  He  was  a  man 
European  churdies  and  the  headquarters  of  the  of  marked  ability  as  a  soldier,  althougk  he 
Punjab  Northern  State  RR.  Transit  trade  is  never  had  military  trainmg.  General  Shemnm 
carried  on  with  Cashmere  eod  Afghanistan.  The  said  that  Rawlins  'was  an  intense  thinker  and 
Sikhs  surrendered  here,  and  in  1885  a  great  a  ntan  of  vehement  expression;  a  soldier  by  force 
durbar  or  review  was  held.  Pop.  about  90,000.  of  circumstances  rather  than  erf  eduoatian  or 
(2)  The  Rawal  Pindi  division  comprises  tour  practice,  yet  of  infinite  use  to  his  chiei  through- 
districts  with  a  total  area  of  iS,43S  square  miles,  out  the  war  and  up  to  the  time  of  his  death.* 
The  district  contains  many  towns  connected  He  was  secretary  of  war  duriog  Grant's  first 
with  the  campaign  of  Alexander  the  Great    Pop.  administratioa 

^'^'^^^        ™_     ■        r      T.                t:^  HawUns,  Joseph  Lafayette,  American  leg- 

.        Rawdon.  Francis.     Sec  Hastings,  ^anqs  isiaton  b.  Salt  Uke  County,  Utah,  28  March 

Kawdon.  igjft    He  received  a  classical  education  at  the 

Ramude,  a  form  of  leather  in  which  the  University  of  Indiana,  but  was  not  eraduated, 

curing  process  stops  short  of  destroying  the  life  and    was    a    professor    at    the    University    of 

fif  the  material.     The  result  is  a  material  re-  Deseret   in    Salt   Lake    City    1873-5.     He   was 

nurkable     for     toughness,     durability,     tensile  admitted  to  the  bar  in  1875  and  practised  until 

strength,  and  pliam^.     It   is  used  for  belting  i8gz,  when  he  was  a  successful  candidate  for 

rope,  hydraulic  packing,  laces  of  various  kinds,  Congress.     Defeated  for  a  second  term  in  l8g5 

pinion  wheels,  washers,  harness,  mauls  and  maU  he  was  elected  to  the  United  States  Senate  in 

lets,  trunks,  saddles,  artificial  limbs,  whips,  lar-  1897.  where  in  1902  he  was  a  member  of  the 

iats,  etc.  Committees  on  Foreign  Relations,  Immigratian, 

RawIe,  ral,  William,  American  lawyer:  b.  Geological  Survey,  Indian  Affairs,  Pacific  Rail- 
Philadelphia,  Pa.,  28  April  I7S9;  d.  there  la  roads,  Public  Buildings  and  Grounds,  and  the 
April  1836.    He  studied  law  in  New  York  and  Philippines. 

in  London,  was  admitted  to  the  Pennsylvania  RawUns,  Wyo.,  city,  cottnty-seat  of  Car- 
bar  in  1783,  in  1791  was  appointed  by  Wash-  bon  County;  on  the  Union  Pacific  Railroad; 
mgton  as  district  attorney  of  Pennsylvania,  and  about  135  miles  west  by  north  of  Laramie, 
in  1794  assisted  in  the  prosecution  of  the  of-  It  is  the  commercial  centre  of  an  extensive 
fenders   in  the  Whiskey   Rebellioa     He  acted  stock  raising  and  mineral  region.    Its  nunnfac- 
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tures  are  tiiie&f  for  local  use;  but  the  railroad  K.C.B.,  promoted  linteiunt-coloneL  and  ap- 
shops  give  emf^yment  to  a  number  of  persons,  pointed  &  crown  director  of  the  East  India  Corn- 
It  ships  annually  a  large  amount  of  miDcrali,  pany.  Is  1858  he  was  elected  to  the  House  of 
shee^  wool,  aad  live  cattle.     The  Stale  Pcni-  Commons  for  Reigate  as  a  conservative,  and 


tcntiary  is  at  Rawlins.  Pop.  C1890)  2,235;  again  sat  there  in  1865-8  as  member  for  Frome. 
(igpo)  2^1?;  (1910)  4,256.  In  185^-60  he  was  minister-pi  en  ipatentiary  at 
Bwlfautn.  ra'lln-son,  GeorKC,  English  Teheran,  in  1889  became  a  G.C.B.,  and  two 
Orientalist :  b.  Chadlington,  Oxfordshire,  as  Nov.  years  later  was  created  a  baronet.  Rawhnson 
1815;  d.  London  6  Oct  1902.  Educated  at  received  many  honors  both  at  home  and  from 
Oxford,  he  took  orders  and  was  made  a  fellow  foreign  countries.  He  was  president  of  the 
and  tutor  of  Exeter  College  in  ia40.  In  i&tS  S°^al  Asiatic  Society  m  1878^1  and  of  the 
be  became  sub-rector,  delivered  the  Bampton  Royal  Geographical  Society  in  1871-2  and 
lectures  in  1859,  and  in  1861  was  made  Camden  1874-5.  His  chief  published  works  are :.  JCune- 
professor  of  ancient  history.  He  received  frwn  ifprm  Inscriptions  of  Western  Asia>  {1861-80; 
Mr.  Gladstone  a  canonry  of  Canterbury  Cathe-  2d  ed.  of  Vol.  I^,  iBqi),  with  E.  Norris,  G. 
dral  in  1872,  and  in  1888  accepted  the  living  Smith,  and  T.  G.  Pinches ;  'England  and  Russia 
of  All  Hallows,  Lombard  Street,  London.  An  '"  the  East'  (1875),  a  strongly  anti-Russian 
indistinct  utterance  interfered  with  bis  public  pamphlet ;  notes  m  the  translation  of  'Herodo- 
speaking  and  his  pulpit  was  mainly  filled  by  tus>  by  hiB  brother,  George  Rawlinson  (q.v.), 
proxy.  His  learning  was  large  and  various  ""d  nrany  papers  m  the  journals  of  the  Royal 
and  his  aervicss  to  Biblical  scholarship  of  the  Asiatic  and  Royal  Geographical  Societies.  See 
higiett  importanct.  With  his  brother.  Sir  Henry  the  <Life>  by  his  brother  (1898),  with  an  m- 
Rawlinson  (q-'-).  wd  Sir  George  Wilkinson  he  tioduction  by  Earl  Roberts, 
published  an  annotated  edition  of  Herodotus  Rawniley,  ranzll,  Hardwick  DmiDmond, 
<ia58-6o).  Among  his  other  works  are:  'The  English  Anglican  clergyman  and  poet:  b.  Hen- 
Historical  Evidences  ol  the  Truth  of  Scrqiture  ley-on-Thames  28  Sept.  1850.  He  was  educated 
Records'  (i86o);  'The  Five  Gre«t  Monarchies  at  Oxford,  took  orders  in  1875,  was  vicar  of 
of  the  Ancient  World'  (1868-7)  i  'Historical  Wray,  Windermere,  1878-83,  and  has  been  vicar 
Illustrations  of  the  Old  Testament*  {1871);  of  Crosthwaite,  Keswick,  trom  the  last  named 
'The  Sixth  Great  Oriental  Monarchy,  or  the  date.  Among  his  many  published  works  are: 
Geography,  History,  and  Antiquities  of  Fardiia'  'Sonnets  Round  the  Gaast' ;  'Sonnets  at  the 
(1873);  'The  Seventh  Great  Moaarthy'  (Per-  English  Lakes';  'Literary  Associations  of  the 
sian  Empire)  <l876)  ;  'The  Origin  of  Nations*  English  Lakes' ;  'Village  Sermons' ;  'SonneU  in 
(1877);  'Saint  Paul  in  Danoascus  and  Arabia'  Swttrerland  and  Italy'  {1899);  'Memories  of 
("377);  'Histoiy  of  Ancwnt  Egypt'  (i8&i>!  the Tenhy sons'  (igoo)  ; 'Ruskm  and  the  English 
'Religions  of  the  Ancient  World'  (iSBa) ;  'The  Lakes*  (1901) ;  <A  Rambler's  Note  Book  at  the 
Antiquity    of    Man     Historically    Considered'  Lakes'  (igoz). 

Scripture  and  Prof.nrSoorc..'    (1IM4):   ■»;-  "»  •""'"  "A  "»"■  ''■  P""5;  ^b  ■;  9^ 

lijiou,  TfchiTO,  of  the  Sublime  .udBeiutiful  i^'t  ¥         "'J'  *""™'«;   "Sf-.  "'  '"i^'l* 

in  Nature'    (lAi) ;  "Ancient  Hi.ior,>    (1S87);  i".  ""eoJogy  ajitl  an  and  traveled  extenaively 

•Ancient  Eg}pt?^(i887l :  'Mces:  His  Life  aid  !°  S' S' ""•■ '* ■''O'n'''""? .""'  Y'"  T"?  1 

Tiitu.)      Tjmi't .     r  A     ii;,tnrv     nf     Phnmioi.)  "n  tlie  Mississippi  Valley,  and  traveling  in  Central 

7,^1.    !i„2'..J    t.„?  ^  ■     1-T^L  America  and  in  the  Hudson  Bay  terrSories.    He 

■TiS.'  /.te  .    .P.ih  .1V,E,<'   ii   „v™  fc«"<l«l  the  Theosophical  Society  in  the  United 

taT,  ji.5S,;,Tf  S«iLi'™i™™  S"""",  ""  adopted  into  the  trihJ  of  the  Adwan 

m  tlie  department  of  Biblical  commentary.  BedoSn.  of  Mrab  and  initiated  by  the  Druses 

Rawlinson.  Sm  Henry  Creswicke,  English  in   Mount  Lebanon.    His  books,  illustrated  bj 

diplomatist  and  Orientalist;  b.  Cliadlington.  Ox-  his  own  maps  and  drawings,  include:     'Bible 

fordshire,  4  Nov.  1810;  d.  London  5  March  1895.  Dictionaxies'     (1870-5) ;     'Antiquities    of    the 

He  went  to  Bombay  in  1827  as  a  military  cadet  Orient'    (1870)  ;    'Vocabulary  of  the   Bedawin 

in  the  service  of  the  East  India  Company,  at  Languages  of  Syria  and  Egypt'   (1^4);  'Cho- 

once  applied  himself  assiduously  to  the  study  rography  of  Palestine'    {1880);    '"The  Unseen 

of  the  Onenul  languages,  and  was  soon  in  re-  World'  (1888) ;  'History  of  Mysticism' ;  etc 

r,i\S,Z"3T„bafG;en'a"ieS;?e  wa"  ,     '^"ATSkn?'^  ^F  ^fS"  h"""'; 

S'sS  i°n  p'S'hri ii'h'rac'uSifnti  gr'ad,^.ed"fr°.'m  Yal^iJ"  S,'  ffi  TntoS 

HIS  stay  m   rersia  nad  made  mm  acquamtea  tt.    , ■ •  c ■  ,      ■     ,o '  j  j  ■ , 

with    the    cuneifoim    inscriptions    at    Behistun.  Tb«log^aI  Semmary  in  1874  and  was  ordained 

and  on  bekigappoimed  in  ifi  consul  at  Bagdad  !»  ""  ^"f'."?'"^*  ,'i  .^StT    S  J  ST 

he  set  himself  E  copy  and  decipher  the  chief  !»  "V  S'^fe" '!".'"  F™'"',  ^'""^"'h'T; 

inscription    The  resu"  was  his  great  paper  on  '3$^"^  f "*'  ''f^^      5  fSi,  Vi ' 

<The  Persian  Cuneiform  Inscription  at  B?h  stun,'  5*®^  "".£"1°    °'  """"  -"''  F™",  """i 

e^  I-^w'^'tEi' J'nS'wS  ^t  i°r^^;ran5VS»•K°s'umSu°L?r"l 

SS7r«lS.i¥s  in  *7sam  'tiSrSwhnC  ^  Naval  Academy     He  1^  published  'Twenty 

■■  iuSly  regarded  as  the  chief  founder  of  the  f"™f   "aval   Battles:   Salamis  to   Santiago' 

study  of  Persian  cuneiform,  and  the  iirst  sue-  ^'"^SJ 

cessful  decipherer  of  cuneiform  writings.  Hav-  Ray,  Aruit  Chapin,  American  author  of 
ing  shown  great  real  and  ability  in  the  discharge  Juvenile  jction:  b.  Westfield,  Mass.,  3  Jan.  186^. 
of  political  duties,  he  was  raised  in  1851  to  the  She  was  graduated  at  Smitf.  College  i88;i  and  in 
rank  of  consul-general.  Resigning  in  1855,  he  t888  received  the  degree  of  A.M.  She  has  pub- 
returned  to  England,  and  in  1S56  was  created  lished  'Half  a  Dozen  Boys'    (iSgo)  ;  'Half  s 
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Dozen  Girls'  {1891);  <Dick'  (l8c)6)  ;  'Each  dorsal  fins  may  wist,  whilst  the  caudal  or  taB 
Life  Unfulfilled'  (1899);  'Bwnper  and  Baby  fin  is  lieterocercal.  llieae  fishes  produce  eggs, 
John'  (1903);  'Byihedood  Sainte  Anne'  (1905).  which,  like  those  of  sharks,  are  enclosed  in  car- 
Bay.  GeorKC  W-  American  lawyer  and  tilaginous  capsules,  known  as  "mermaids' purses,* 
OOliticiaii :  b.  Oiselic,  Chenango  County,  N.  Y.,  etc.  Occasionally  the  rays  may  attain  very  large 
V  Feb  1844  He  was  educated  at  Norwich  dimensions,  and  weights.  They  are  bottom- 
Academy  ;  served  in  the  Civil  War  as  private  fishes,  and  teed  upon  other  small  fishes.  criB- 
and  brigade  clerk ;  then  studied  law,  was  ad-  taceans  and  mollusks.  They  swim  chiefly  by 
mirted  to  the  bar  in  1867,  and  established  a  sue-  peculiar  undulating  motions  of  the  edges  of  the 
cessful  practice.  In  1882  he  was  elected  to  Con-  pectoral  fins,  In  the  true  rays  (Ro;.dff)  the 
cress  as  a  Republican,  and  served  till  1885,  and  sno"!  is  more  cr  less  pomtol  and  prolonged. 
again  from  1891  to  1903.  He  opposed  the  free  and  two  dorsal  fins  exist  near  the  end  of  ttie 
Sliver  bill  of  1892.  was  chairman  of  the  commit-  tail.     The  most  common  members  of  this  group 


district  judge  for  northern  New  York.  food-fish;  the  homelyn  ray  («.  macaiala),  also, 
IS  IrequentJy  sold  in  the  London  markets.  I  he 
Ray.  Isaac,  American  physicianr  b.  Bev-  American  species  arc  called  skates  (q.v.).  The 
erly,  Mass.,  16  Jan.  1807;  d.  Philadelphia,  Pa,  gagle  rays  (Myliobotida)  possess  projecting 
31  March  i88i.  He  was  graduated  from  Bow-  heads,  with  the  pectoral  fins  extended  laterally 
doin  in  1827,  practised  medicine,  and  m  1841-5  ;„  a  great  degree  so  as  to  imitate  wings.  The 
was  superintendent  of  the  state  insane  asylum  teeth  are  hexagonal,  flat,  and  pavement-like, 
at  Augusta,  Mame.  In  184S-W  he  had  diaJge  Xhe  slender  tail  possesses  one  dorsal  fin.  and 
of  the  Butler  Hospital  for  the  Insane  at  Proyi-  jj  a^ned  with  a  notched  spine.  These  include  the 
dence,  R.  I.,  and  Ihen  removed  to  Philadelphia,  California  "hatfish*  (Myliabaiis  californicus), 
where  he  engaged  m  medical  practice.  He  pub-  ^nd  a  famous  whip-Uiled  species  of  the  Mediter- 
lished:  'Conversations  on  Animal  Anatomy'  ranean  (Af  aquita).  Allied  to  these  arc  the 
(1829);  'Medical  Jurisprudence  of  Insanity'  huge  blanket-rays  (ManWff),  so  much  dreaded 
(1838)  ;  'Education  m  Relation  to  the  Health  of  by  swimmers  and  divers  in  all  warm  seas.  Spec- 
the  Brain'  (1851);  "Mental  Hygiene'  (1863);  jmens  weighing  more  than  i,oc»  pounds  have 
'Comrihutions  to  Mental  Pathology'  (1873);  ^^n  taken  in  the  Medherranean.  (Sec  Devil- 
elc  FISH.)  Other  families  are  the  sawfishes  (/Vic- 
Ray,  John  (at  an  earlier  period  spelled  by  lida),  the  guitar-fishes  (RhiHobaiidtr}  and  the 
him  Wrav),  English  naturalist:  b.  Black  Notley,  electric  rays  or  torpedoes  (Narecbatida),  else- 
near  Braintree,  Essex,  29  Nov.  1627;  d.  there  17  where  described.    See  Fisbbs;  IchtbyoloCy. 

&^^mad?^k^^^3  ,abS^d^S,SnS^S".^:rS 

SSS^;3^1m  S^^a-^r;o^^n='u,^^S^ 

^T^r^^\!t!^6\nm^ Sre'd  fboili  -«1^  these  people  were  treated  by  their  Turkish 

Enr^e  with  Francis  Willoughby  in  an  attempt  "tt^J^ .'"    ^."J"'^'    ^"^'^'    ^^'sana,    and    the 

to  ac^mplish  a  systematic  description  of  the  eS-  neighboring  states 

tire  organic  world.  It  is  thought  that  much  of  Raylidgh,  rail,  John  William  Strntt, 
the  credit  bestowed  on  Ray  as  the  founder  of  Barom,  English  physicist:  b.  la  Nov.  1842.  He 
English  natural  history  should  properly  attach  was  educated  at  Canibrtdge  and  became  a  fellow 
to  Willoughby.  Ray  was  elected  F.R.S.  in  1667.  of  Trinity  College  in  1866,  From  1875  tiU 
Among  his  works  are  'Cataiogus  Plantarum  1884  he  was  prof eaeor  of  experimental  ptijsics 
Angliie'  (1670),  the  basis  of  all  subsequent  Eng-  at  Cambridge;  from  1887  to  igos'was  professor 
lish  florse;  'Methodiis  Plantarum  Nova'  (1682^,  of  natural  philosophy  in  the. Royal  Institution; 
giving  a  new  system  of  classification;  'Historia  was  secretary  to  the  Royal  Society  from  1887 
Plantarum'  (1686-1704).  In  1844  the  Ray  so-  till  1896;  and  since  the  latter  year  has  been  sci- 
ciely  was  founded  at  iJondon  for  the  publication  enlific  adviser  to  Trinity  House.  Beside  con- 
of  scientific  works  of  established  merit.  Con-  tributions  to  the  proceedings  of  scientific  »od- 
iuit  the  'Memorials'  by  Lankesler  (1844).  eties,  he  has  written  the  article  'Optics'  in  the 
Ray,  a  group  ol  elasmobranchs  forming  JEncyclop^dia  Britannica'  fyth  edition)  and 
the  suborder  flatorf^i.  The  skates  and  the  rays  I^^.^^H"/^  "'  ^"''"^.  i'^<rC*i.  °?"wf 
are  nearly  allied  to  each  other,  and  are  recog-  ?.894-6).  He  was  associated  with  Prof.  Wil- 
nized  by  their  broad  flattened  bodies,  which  are  ham  Ramsay  m  the  latter  s  discovery  m  atmos- 
generally  of  a  rhomboidal  shape,  and  consist  in  P*"""^  nitrogen  of_  a  new  gas,  called  by  them 
greater  part  of  the  enormously  developed  pec-  argon  tor  vi;hich  in  1904  he  was  awarded  the 
tora!  or  breast  fins,  which  are  supported  upon  ""*>«'  PJ'??  '".  P-V""",  ■  l'"=""*.'°'.f  ^''- 
a  modified  portion  of  the  anterior  skeletoa  On  '^''^^°'  "*  Cambridge  University  10  April  1908. 
the  upper  surface  of  the  disk-like  body  the  eyes  Raymond  VL,  ra'm6nd,  count  of  Ton- 
are  home,  lORether  with  spiracles  or  apertures,  louse:  b.  1156;  d.  1222.  He  succeeded  to  the  ter- 
by  which  water  may  be  admitted  to  the  pill-  ritory  in  1194.  He  prolscted  the  Albigenses, 
sacs.  The  mouth,  nostrils,  and  gill-openmgs  against  whom  Pope  Innocent  111.  sent  an  army  in 
(five  on  each  side)  are  in  the  lower  surface  iao8  to  avenge  the  assassination  of  his  legate, 
of  the  body.  The  mouth  is  generally  furnished  Raymond's  territories  were  ravaged,  he  himself 
with  broad  Rat  teeth  of  rhomboidal  shape,  and  is  excommunicated  and  his  lands  given  over  to 
of  small  size.  The  tail  is  elongated  and  slen-  Simon  de  Montfort.  After  the  death  of  de 
der,  and  is  generally  armed  with  sharp  spinous  Momfort  at  the  siege  of  Toulouse  in  1218 
processes.      (See   Stimc-kay.)      Two   or  more  Raymond  recovered  his  territories.     But  a^ia 
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S  the  cause  of  the  Albigenses  he  was  He  was  elected  to  the  State  Assembly  in  1849 

once  more  excommunicated.  and  1850,  the  latter  year  becoming  speaker.    In 

Rayntond  VII.,  aoa  of  Raymond  VI.,  and  >85i  he  esublished  the  New  York  Times,  the 
lB9t  count  of  Toulouse:  b.  1197;  d.  1343.  He  ""t  number  being  issued  on  iB  beptember.  In 
engaged  with  bit  father  for  the  recovery  of  i8S4  he  w^  elected  lieuienant-^ovemor  of  the 
Toulouse  from  Simon  de  Montfort,  and  finally  State.  He  was  one  of  the  prominent  organizers 
forced  the  tatter's  son  Amalric,  to  a  complete  of  the  Republican  party,  and  drew  up  the  'Ad- 
surrender.  Forced  to  make  peace  with  the  Pope  dress  to  the  People,»  promulgated  by  its  first 
and  the  king  of  France  in  1239,  be  ceded  Nar-  national  coavenUon  held  in  Pittsburg  February 
bonne  and  other  estates  to  Louis  IX.  He  made  }fs6.,  Hu  choice  foe  President  in  i860  was 
Alphonse,  Count  of  Poitiers,  his  heir.  William  H.  Seward,  and  he  used  his  rafluence  to 

i>.^_-~.j    A«j.__  wa-  v««L«.    A^.r!  place  him  in  the  cabinet  after  Linooln^s  elcc- 

^"SfRelr^'^n^h.  Pat'e:^  rU^m^.  fv^.^ '^''^■,!'tZ:^^^:^^t 

Trinity    Reformed    Church,    Pliinfidd.    N.    J.,  \°u5°°A''»;iiS     ^^tJ^^,^  ,,aiw.r^(  S! 

^^^'J^rZi'J^^.r^  ^^  United    States,    promtilgated    by  ^   Natiowl 

of  Umoft  Cp^lege  smce  1894.  ,  union  Con«ntiob.  whi-STtoe  helped  to  orgairiw 

R^mond,  Bradford  Panl,  American  Meth-  ;„  ,q^  He  was  an  effective  public  speaker, 
odist  clergyman  L  b.  Stamford,  Gunn^  23  April  atd  wtettftd  a  marked  iniinejict  on  the  A»»tion 
1846.  He  was  graduated  from  the  Iheologtcal  of  the  tone  of  jourtuliam.  He  wrote  'Folttic^ 
School  of  Boston  University,  and  ordained  to  Lessons  of  tiie  Revolution'  (1854):  'Letters 
the  Methodist  Episcopal  ministry  in  1874.  He  to  Mr.  Yancy*  (i860)  ;  'History  of  the  Ad- 
held  successive  pastorates  in  New  Bedford,  numstiation  of  President  Lincoln'  (iSli*)-, 
Mass.,  Providence,  K.  X,  and  in  Nashua^  N.  H.,  <Life  and  Scrvicea  of  Abraham  lincohi>  (1865). 
and  waa  president  of  Lawrence  Umversity  from  Cbnsidt  Maverick,  'Henry  J.  Raymond  and  the 
1883-9.  From  1B89  until  his  resignation  in  1907  New  York  Press  for  Thirty  Years'  (itoo). 
he  was  president  of  Wesleyan  University,  Middle-  Raymond,  John  Homud,  American  cdn- 
lown,(^n  He  has  published 'Christianity  and  cator™  Ne*  Vork  7  Mart*  1814;  d.  Potigh- 
the  Christ'                                          .  keepsie    14   Aug.    1878.    He  took    bis   degree 

SMgjD^,  Bvehm  HoB^  American  writer  ^  Umon  College  in  J833,  entered  the  Baptist 

of  juvemlefictiMi:  6.  Watertown,N.  Y.,  6N0V.  ministry,    and    in    1839    became    professor    of 

1843.    In  1869  she  waa  married  to  J.  B.  Rajfraond  rhetoric  and  English  Eterature,  at  Madison  Uoi- 

and   at  mesent    (1901)    resides   in    Baltimore,  versity,  and  in  1850  removed  to  the  newly  estab- 

^J^one^  ^'^y,f^^f<',^^"l'>y^'^\'^-  lished    Rochester    University    as    professor    of 

V'"[=  ^  Schoplftogje'   (1897)  ;  'A  Daughter  belles-lettres.     As  an  organizer  of  educational 

?'    *f   ^*  c  ''^^-j,   ?"^^  *^1  SpintUes'  institutions  he  showed  remarkable  aptitude,  per- 

(1900)  ,;.<The  Sun  Maid'  (1900)  ;  <A  Daughter  forming    that    service    for    the    Collegiate    and 

of  the  Forest'   (jgoa).  Polytedinique  Institute  in  Brooklyn  in  i8g£  and 

Sajniond,  Oeorge  Lanring,  American  edu-  for  Vassar  College  in  1865.  He  filled  the  post 
cator;  k  Chicago,  TlL,  3  Sept  1839.  He  wu  of  president  and  prMEossor  of  mtntal  and  moral 
gradoated  frMn  Williams  College  in  1S62  and  science  at  Vassar  until  his  death.  Consult  his 
from  PrincMon  Theological  Seminary  in  1865.  'Life  and  Letters'  (1880). 
EntcrinK  the  Presbyterian  ministry  he  was  pa»-  Raymond,  John  T.,'  American  actor:  b. 
tor  at  Darby,  Pa.,  i86<W3;  profewor  of  oratory  Buffalo,  N.  Y.,  5  April  1^;  d.  EvansviUe,  Ind., 
at  Williams  i874-&>;  was  professor  of  oratory  10  April  1887.  His  original  name  was  John 
and  xstfaetic  criticism  M  Princeton  18B0-93  and  O'Brien.  His  first  appearance  was  at  Rochester 
of  esthetics  at  Princeton  from  1893-  Among  his  in  June  1853,  as  Lopci  in  'The  Honeymoon,' 
many  published  works  in  verse  and  prose  are:  In  1861  he  made  a  great  hit  as  Asa  Trenchard 
'Life  in  Song'  (1886) ;  'Poetry  as  a  Represent'  in  'Our  American  Cousin,'  and  in  1867  went  to 
ative  Art'  (1886);  'Ballads  of  the  Revolution'  England  and  appeared  in  this  character  in  the 
(1887) ;  'The  RepresenUtive  Significance  of  company  of  E.  A.  Sothem,  who  was  the  fa- 
Form'  (IQOO);  *The  Aztec  God  and  Other  mous  Lord  Dundreary,  In  1874  he  achieved  his 
Dramas'  (1903).  greatest  success  as  Colonel  Mulberry  Sellers  in 

Raymond,  Henry  Jarvis,  American  jour-  a  dramatization  of  Mark  Twain's  'Gilded  Age.' 

nalist:  b.  Lima,  N.  Y.,  24  Jan.  i8ao;  d.  New  He  was    widely   popular  and   depicted   certain 

York     18    June     1869.      He     was     graduated  types  of  broad,  humorous  character  with  great 

from  the  University  of. Vermont  in  184a,  went  success. 

to  New  York,  studied  law,  and  contributed  to  Rajrmond,  Kossiter  Worthln^ton,  Ameri- 

'The  New  Yorker,'  a  literary  weekly  published  can  mining  engineer :  b.  Cincinnati,  C,  37  April 

by  Horace  Greelev.    Upon  the  establishment  of  1S40.     He   was  graduated  from  the   Brooklyn 

the  New  York  Tribnttf  m  1841  he  became  as-  Polytechnic   Institute  in    1858  and  spent  three 

sistant  editor.    While  editorially  connected  with  years  in  study  at  Freiburg,  Munich,  and  Heidel- 

the  'Courier  and  Enquirer'    (1S43-51)  he  en-  berg.     Returning  from  Enrope  he  entered  the 

gaged  with  Greeley  in  a  spirited  controversy  on  Union  army  and   served   from   1862  to   1864  as 

the   subject   of   Fourierism,   which   had   at   that  additional  aide-de-camp  with  the  rank  of  captain. 

time  taKen  a   strong  hold  upon  the  American  From  1864  to  1868  he  was  consulting  engineer 

people  resulting  in  the  establishment  of  com-  in  New  York,  at  the  end  of  which  time  he  was 

mimities  more  or  less  resembling  Brook  Farm,  appointed  Unitrd  States  commissioner  of  minim; 
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siaii&iicii  and  held  tliis  post  uniil  1S76,    From  McPherson  bivouacked  f-ve  miles  northeast  ol 

1870  to  1882  he  was  lecturer  on  economic  gcol-  Utica,  on  the  road  to  Raymond,  and  early  in 

ocy  at   Lafayette   College.     In    1875   he   became  the   morning   pushed   rapidly   for   Rayniond,   18 

New  York   state   commissioner  ot  electric  sub-  miles    from    Jackson,    h<^inK    to    ci^AuK   some 

ways    for   the    city   of    Brooklyn.     Ope    of   the  commissary   stores,   but   before  9  A.U.   Logan's 

original  members   of  the  American  Institute  of  division,   in   the  advance,  encountered   a   strong 

Mining  Engineers,  he  became  its  vice-president  body  of  the  enemy,  upon  which  the  division  was 

1"  '871,  was  its  president  1872-4,  and  secretary  deployed    and    continued    its    advance    for    two 

i»4r8.    He  is  a  member  of  scientific  and  techni-  hours,  when,  comity  to  a  small  stream  crossing 

cal  societies  in   Europe  and  America,  including  the  road  about  two  miles  from  Raymond,  Gen. 

Ihc   Society  of  Civil   Engineers  of   France.     In  Gregg's   brigade  of  about  3^00  men,  with   two 

W3    ne    became    lecturer    on    mining    law    in  batteries,  was  seen  beyond  the  stream,  disposed 

Columbia  University.     He  has   pubhshed :   'Re-  to  enfilade  the  road  and  bridge  over  the  stream. 

ports  on  the  Mineral  Resources  West  of  the  Logan    threw    out   skinnishers    and    advanced, 

1^"   ^°^""'Ta     ^'*?^2'     ^'i^„""'"^  bringing   on   a   severe  engagement,   which   con- 

l^^     ","""#.,  l"*""^*^* ;    'Min^s.   Mills,  and  tinued  hiore  than  two  hours,  when  the  leading 

Furnaces'     'Silver  and  Gold';  < Brave  Hearts.'  brigade  of  Crocker's  divUion  game  up  to  hii 

OrhTpS^'V,8^A."?Th!."R^t"Ti"K^  ^"PP°"-  "P^"   "hich    Gregg,   leaving  two  dis- 

i.RtRI-  S„  i^nTV  r  /  «£,^    <A   A  abled  guns,  abandoned  the  field  and  retreated 

saT'o/Sng""ln^d'''l5eta   „"5iUr'Ve^°s"  T^^J^"^",'   ^^«  r"'^  on   the    way   by 

O^O;,    'Memorial    of    Alexander    L    HoHy'  Walker's  bngade.  and  when  overtaken  by  night. 

(1883);   'Life  of  Peter  Cooper'    (igoi>.  bivouacking  five  miles  from  the  field    TheUnioo 
loss  was  60  killed,  339  wounded,  and  37  missing. 

Raymond,    Walter,    English    novelist     b  ^^"^g  reported  a  loss  of  73  kUJed,  229  wounded. 

Yeovil.  Somerset,  13  March  ,853.     He  was  edu-  ^P^   ^,'?,"'"??-     Co"*""-     J^^/'^l   Records,' 

cated  at  private  schools,  and  was  partner  in  ^°^-  XXIV,;  Grant.  'Personal  Memoirs.'  Vol 

a  glove  manufactory,  but  in  1895  gave  up  busi-  ^^-  E.  A.  Cahuan. 

"rihrch  'i^pp^^"-  un'dTr^XteXnyV-To^  „  R?'^"'^-'  <---')  ^}'^,  »  -^r"*"*^ 

Cobbieigh-  are;     'Misterton's  Srtistake*    (iSg^h  affection,  occurnng  mostly  in  children  and  young 

'Gentle^n  Upcotfs  Daughter'    {1894) ;  'LoCe  "d^'t^.^"/!  charactenzed  by  coldness  and  white- 

and   Qfict   Lif?    (1894);    'Tryphe^in   Love'  "?V*  *?"  *°"^  *' T -^%h   f  k'.  nf '.hi 

11895);    'Two   Men   o'   Mendip'    (i898);"The  "^  *e  nose  and  sometimes  of  the  lobes  of  the 

Idler  Out  of  Doors'  (looi).  ^  "^^  •  ears.    It  may  exist  with  other  functional  nery- 

f">»  disorders,  sudi  as  hystena  and  neuralgia. 


Raymond,  William   Gait,    American    civil  and    occurs   especially   1 

engineer;  b.  Princeton,  la.,  2  March   1859.     He  heredity  or  temperament.     It   was   fir^t   studied 

was  graduated  at  Washingtoci  University  as  a  by  Raynaud  in  1863.    He  believed  that  the  local 

civil   engineer  in   1884 ;   was  instructor  of  ci-\-il  manifestations    are    due    to    conrtrictw    spasm. 

engineering  at  the   California   Stale   University  probably  originating  in  the  gray  centres  of  the 

1884-90;  was  professor  ot  geodesy,  road  engin-  spinal    cord.    No    central    lesions    have    been 

eering,  and  topograpliical  drawing  at  the  Rens-  found.    After  exposure  to  cold,  the  toes,  fitwers. 

selaer  Polytechnic  Institute  1892-1904,  and  since  nose,  etc.,  become  cold,  numb,  and  white   (local 

1904  professor  of  civii  engineering  and  director  syncope),  and  pricking  draws  no  blood.     Whew 

of    the  School    of    Applied    Sciences    at    Iowa  warmth   and    color   return,   there   ie    frequently 

State    University.     He    has    published    "Plane  pain,   also    congestion,   swelling   and    a   purple 

Surveying'    (1896).  color   (local  aqihyxia).     Either  of  these  stages 

Rwmond,  Battle  of.  After  the  battle  of  "^^  be  recovered  from,  or  the  secwid  stage 
PortGibson  (q.v.),  i  May  1863,  the  Confed-  ""y  "**  '"  SfB^ene  of  the  parts  (Raynaud  s 
erates  (el!  back  beyond  the  Bayou  Pierre  and  B»"K™"<.  '?"'  "T.  s.vmmetncal  gangrene).  Re- 
destroyed  the  bridges.  Gen.  Grant  followed  on  '"■'rences  of  the  disease  are  common.  The  prog- 
thead,  occupied  Port  Gibson,  and  the  same  "°^"  '^„"'«  ^if^"^  ,'?  debilitated  cjnl- 
evcning  the  Confederates  con  inued  their  re-  dten. ,  For  treatment  avoid  cold  use  waitn  bath^ 
treat  across  Big  Black  River,  at  Hankinson's  «'««"«')'.  X''  ^'^t^'^",,  -J^^^^u^  °^Z'^ 
Ferry,  leaving  a  force  behind  to  prevent  the  ^^^ri,^  J^^Ih  h„  ,h,  ?,lvoi^^  ^^ 
CFX>ssing,  which  was  attacked  on  the  morning  of  ^'"*"'''  ^^  "''^'^^*'  ^^  '^*  physican. 
the  3d  by  Crocker's  division  of  McPherson's  Rayner,  ra'ner.  Emma,  American  novelist: 
corps.  The  Confederates  stoutly  contested  the  b.  Cambridge,  England.  She  was  graduated 
ground,  retiring  very  slowly,  until  late  in  the  from  Cambridge  University,  came  to  this  COim- 
day,  when  Logan's  division  came  upon  their  try  and  was  employed  on  the  staff  of  the 
flaiik,  when  they  hastily  crossed  the  river.  Mc-  'Youth's  Companion'  (1896-1903).  She  has 
Pherson's  corps  was  moved  forward  to  Hankin-  published;  'Free  to  Serve'  (1897)  ;  'In  Castle 
son's  Ferry  and  McClernand's  to  Willow  and  Colony'  (1899)  ;  'Visiting  the  Sin'  (i^io)  ; 
Springs,  where  they  remained  until  the  7th,  'Doris  Kingsley:  Child  and  Colonist'  (1901)  ; 
when,  Sherman's  corps  having  crossed  the  Mis-  'Handicapped  Among  the  Free'  <I90.l). 
sissippi,  the  advance  was  resumed,  the  main  Rayner,  laidor,  American  lawyer  and  poli- 
body  of  the  army  moving  along  the  line  of  the  tician;  b.  Baltimore.  Md.,  11  April  1850.  He 
Big  Black  toward  Edwards'  Station,  midway  received  his  education  at  the  University  of 
between  Vicksburg  and  Jackson,  while  Mc-  Virginia,  and  entering  on  the  practice  of  law, 
Pherson,  on  the  right,  was  directed  upon  Jack-  soon  became  one  of  the  leaders  of  the  Baltimore 
son,  the  capital  of  the  Stale.  45  miles  east  of  bar.  In  1878  he  was  elected  to  the  State  legis- 
Vicksburg.  and  the  geographical  and  railway  lature,  serving  later  for  four  years  in  the  State 
centre  of  the  State.    On  the  night  of  the  nth  senate.      In    1887    he   entered    Congress    U    a 
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memlMr  of  the  H^nse  of  Representatives,  where  Japanese  razors  are  very  rarely  furnished  with 

be  participated  in  important  legislation,  and  in  handles. 

February  1904  was  elected  to  the  United  States  RMor-bUI,   or   Tinker,  a   species    of  guk 

S**«at*>  {/ilea  tarda)   intermediate  in  structure  between 

Rsynoaard,   Francois  Juste  Marie,    frafi-  the   guillemots   and   the  great   auk;  bnt  char- 

swa  zhust  ma-re  ra-noo-ar,  French  poet  and  aetenied  by  its  compressed,  elevated,  hooked, 

philologist:    b.    Brignoles,   department   of   Var,  and  furrowed  bill,  its  peculiar  stiff  wedge-shaped 

8  Sept  1761 ;  d.  Paisy  17  Oct.  i860.    He  studied  tail   and  ample  wings.     It  is   about   18  inches 

for  the  bar  at  Aix  and  practised  law  at  Dragni-  long,  generally  black  above  and  white  below;  but 

gnan  with  great  success.    Elected  a  deputy  to  the  in   the  breeding  plumage  the   head    and   neck 

Legislative  Assembly  in  1791,  he  attached  him-  become   lustrous  black  all   around,  with   a  very 

self  to  the  Girondins,  and  on  the  proscription  characteristic  fine  white  line  running  from  the  eye 

of    that   party    was   ttirown   into    prison.      The  to  the  base  of  the  bill    This  bird  is  abundant  in 

fall  of  Robespierre  set  him  at  liberty,  whereupon  the    North  Atlantic,   frequenting  rocky  islands 

he   resumed  his  profession  of  advocate  in  his  and  coasts  to  breed  with  puffins  and  guillemots, 

native  province  and  acquired  a  fortune.     Hav-  but  at  other  seasons  keeping  farther  out  at  sea, 

ing  previously  made  two  unsuccessful  attempts  and   in   winter   migrating   as   far   south   as   the 

to  live  by  his  pen,  he  once  more  settled  in  Paris,  Mediterranean  and  the  coast  of  New  Jersey  op 

and  wrote  'Socrate  dans  le  Temple  d'Aglaure'  even  North  Carolina.     On  the  American  side 

(l8oz),  a  poem  which  obtained  a  prize  from  the  it   breeds   in   the   Bay   of   Fundy   and   in   great 

InstitBte.     This  was  followed  by  two  tragedies,  colonies    in    the   Gulf   of    St    Lawrence,   about 

'Elionore    de    Baviere'    and    <Les   Templiers,'  Labrador,   etc     A   single   much   blotched   and 

the    latter   performed    at   the   Th^tre    Fran^ais  streaked  whitish  egg,  about  three   inches  long, 

in  1805  by  order  of  Napoleon.    In  1806  he  was  is  deposited  on  a  ledge  or  in  a  fissure  of  some 

elected  a  member  of  the  Corps  Legislatif.     In  precipitous  rocky  cliff.    They  feed  upon  floating 

1817  he  was  nominated  perpetual  secretary  of  the  refuse  or  fish,  worms,  etc.,  for  which  they  dive 

Academy,    a    post    he    resigned    in    1826,    when  or  which  they  pursue  in  the  water,  using  both 

the  ministry   presented   to   the   chambers   a  bill  wings  and   feet  in   swinuning.     When  molested 

which    had  for  its   object  the  limiting  of  the  they  sometimes  fight  viciously,  at  the  same  time 

liberty    of   the  press.     Of  most  value   to  the  uttering  harsh  cries.    The  large  eggs  are  much 

world    is   the   work  in  the  field   of   Romance  gathered  for  food. 

philolo^,  his  writings  including:     'Grammaire  Razor-dam,  or  Riuor-fiah,  a  biTalve  mol- 

comparee  des  Langues  de  I'Europe  Laline  dans  inak    of    the    family    Soienida,   known    on    all 

Icurs  Rapports  avec  la  Langue  des  Troubadours'  sandy  shores.     The   shell   is   long  and   narrow, 

(1821)  ;  'Choix  des  Poesies  originales  des  Trou-  like  a  razor-handle,  and  gapes  at  both  ends,  the 

badours'    (1816-21)  ;   'Lexique  Roman,  ou  Die-  siphons  arc  short,  the  foot  is  large  andpower- 

tionnaire  de  la  Langue  des  Troubadours  com-  fuL     The  shell  is  handsomely  ornamented  and. 

parie  aux  atitres  Langues  de  I'Europe  Latine*  in    some   tropical    species    is   of    great   beauty. 

(1836-44) ;   'Observations  Philologiaues  SUT  le  These  mollusks  always  live  buried  in  the  sand 

Roman   de  Rou,   et   sur  quelqiies   Ragles   de  la  in  an  upright  position,  leaving  only  an  opening 

Langue  des  Trouvcres  an  Xlle  Siec!e>  (iSag),  shaped  like  a  keyhole,  which  corresponds  with 

Raain.  ra'zen,   Stenko,  Russian  bandit;  b.  ^^  two  siphon  tubes.    They  are  generally  found 

— ;   d.   Moscow    1671.     He   was  the  leader  of  at  a  depth  of  one  or  two  feet,  and  when  they 

Cossacks  who  plundered  caravans  and  fisheries  ™H<  t^^'/  .burrows,  as  they  are  often  In  the 

along  the  Volga.     Being  captured  he  was  par-  habit  of  do mg,  among  the  rocks,  not  even  an 

doned  by  Alexis,  but  rebelled  again,  and  gath-  "<^  ^<^^  ^^  d"w  them   from  their  retreat. 

ered    about    himself    the    dissatisfied    elements,  birt  they  may  sometimes  be  beguiled  by  pouring 

captured  cities  and  ruled  along  the  Volga  as  far  ?""  water  on  the  spot,  deceiving  them  mto  the 

as   Nijni-Novgorod.    He   was  finally  taken  and  imp.ressum  that  the  tide  has  n sen  and  they  may 

executed  at  Moscow.    Thereupon  he  became  the  begin  to  feed.    They  are  edible,  but  rather  tough, 

hero  of  epic  song  of  the  17th  century  and  was  A  familiar  and  typi«,l  species  on  the  eastern 

regarded  as  the  champion  of  the  people  against  «»^t  of  the  United  States  js  f  •<*«  ai^pcona. 

the  nobles.     Magic  powers  were  attributed  to  $°H    (1^"^^   *'  ^'^"'^'■''  Natural  History,' 

Rfl«or,  the  well-known  keen-edged  instru-  R«t>rback,  one  of  the  large  whales  of  the 

mcnt  for  shaving  off  the  beard  or  hair.    Razors  genus  Balmopt'Ta.  called  also  finbacks  and  for- 

seem  to  have  bein  in  use  at  a  very  early  period  V^\   (S«  Fimhack    Whaui.)     Also  a  iuiim 

of  the  world's  hisfoiy.    They  wert  used  £y  the  for  the  thin  and  agile  snn.-wild  hogs  which, 

ancient  Egyptians.    The  Levitical  code  expressly  ^"8^  the  woods  m  the  less  settled  parts  of 

forbade  the  shaving  of  the  beard,  and   many  the  southern  United  Sutes. 

Jews  in  some  countries  remove  all  superfluous  Re,  ra.  the  snn  god,  first  and  most  import 

hair   with    the   scissors    until    this    day.      It    is  tant  of  Egyptian  divinities.     Re   is  supposed  to 

bdieved  by  many  authorities  that  the  primitive  be  the  son  of  Neith  (q.v.).  the  goddess  of  the 

shaving-instruments    were   made    of    sharpened  upper  air,  and  to  have  had  for  his  wife  Mout, 

fiints;   the   savages   of   Polynesia   still   use   two  the   mother    of   nature.      He   had    for   children 

pieces  of  flint  of  the  same  size,  or  pieces  of  Atfaor,  the  light;  Mu.  the  sunlight;  and  Mat, 

shells  or  sharks'  teeth   ground  to   a   fine   edge,  spiritual   tight,   and   was   widely   worshipped   by 

for  this  purpose.     Among  civilized  nations  the  the   andent   Egyptians,   and   in   course   of  time 

Made    is   metal,    usually    steel,    the    finest    cast-  every  local  divinity  became  identified  with  Re; 

steel  being  preferred.     The  handles  are  made  thus,  Ammon  became  Ammon-Re;  Sobkch^ged 

of  a  great  variety  of  materials,  as  silver,  ivory,  to  Sobk-Re.    The  attempt  to  unify  the  persoiv- 

tortoise-shell,  bone,  horn,  etc    The  Chinese  and  ages  of  mythology  under  Re  and  thus  erect  > 
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monotheisin  is  credited  to  Amenophis  IV.  of  the  of  the  first  naval  committee  of  tlic  coIonicR,  ind 

i8th  dynasty.  ■     .  is  to  be  considered  as  one  of  the  chief  founders 

R6,  ra    or   Bhi,  be  de,   France,  a   small,  of  the  primitive  American  navy.     The  new  con- 

low-lying   island   three   miles   distant   from   the  M'tution     of     Delaware      (1776)     was     drailed 

coast  of  the  department  of  Charente-Inferieure,  oy  bim,  and  he   was   president  of  the  conven- 

opposite.  the   city   of   La   Rochelle,   from  which  tion  which  adopted  iL     He  was  made  vice-presi- 

it  is  separated   by  the   Perluis  Breton.     It  is  dent  and   acting  president    (governor)    of  the 

about  18  miles  long  and  three  broad  and  mea-  Sute  of  Delaware,  whose  laws  he  codified.     In 

sores    aS    square    miles.      The    inhabitants    are  '782    lie    was    appointed    judge    of    the    United 

chiefly  engaged  in  the  preparation  of  salt,  pro-  Stales  Court  of  Appeals  for  Admiralty  Cases. 

ducing  33,000  tons  annually.     The  west  coast  is  He  was  a  delegate  to  the  Annapolis  Convention 

rocky;   on   the   east   side   there   are  some  good  0786)    and    to    the    Constitutional    Convention 

harbors.     Oyster    farming    has    become    an    im-  (1787),.  and   was  elected  to  the   United  SUt« 

portant   branch   of   industry   yielding   35,000,000  Senate  in  1789  and  in  1791.     Resigning  in  ITO, 

annually.     Wine   is   made   and   exported.     The  ^,e  became  chief  justice  of  pdaware,  and  held 

chief  town.  St.  Martin,  was  fortified  by  Vauban.  viat  office  during  the  rest  of  his  life.         _ 
Pop.  of  island  about  15,000.  Read,  Toha  Elliot,  American  journalist:  b. 

Reaction,  in  chemistry,  a  general  term  for  ^*"°"^'  .i^»adclphU,    for    la   years.    He   has 

foil,,..     (,,Th...ta.hich«;,,wo..b.„„,  S„S;'=ffi,".''i",|„f"g,°     ,S.    hT^. 

the  other  pnmiov,  s>,h.l.h«  comtanins  .dd.-  .^  5,5  ,  ^|  „£  ,t^  KiJip,,  E„|ier  Arc- 

livd,  y,ilh  one  or  ill   of  its  pGrts,  so  is  to  ,1^  Explorations  from  the  9th  Century  to  the 

ptodnce    two    or    more    new    snbsnnee..     (3)  p         Expedition'  =s  the  contluding  section  of 

Those  ,n  which  there  1.  11  donble  decomposition  .N„„n  in  the  Frozen  World'    (ifo')- 

jf  the  two  pnrmtiTe  substances,  the  seserat  parts  u..,,    j-i..,   T......1.     a™.  ■,.■.     ^....1  ..11: 

of  the  first  iombining  with  those  of  the  second  so  "f^i  '"'f   '•^"^  ,     n  "'""         u 

a.t.,rodt^twoor™re„.ws.b.t«^Th.  '^'^^J.'l^'SlSj's'^ii.^ZJi^&t 

.      i    If™       rff   !li?'     .J  iS^Sn?  Srved  under  Farragut  duri,«  the  Civil  War 
raygen  gu  upon  metallH:  sodium,  the  comh.n.-         j  ,j,    ^..^^     blockades,    and   in    1866 

t«.n  taking  nl.ce^d,ti.ely   according  to  tie  ,„      promoted       lieutenant-commander.     He 

^    ."?j1?'.,f°,r''''?-,,i    Tb'    "">"''    '  received    steady   advancement,    was   made   rear- 

™S';?iS,£'„,"?™  1  ■tlTh'^eh'l'orir^  "'»''•'  '"•  ■»»""'  """»"<'  «<  'b<  receiving- 
excels  of  methane  (CH.)  ;  methyl  chloride  and  ^.  ei,|,„„„4  „j  j„  ,j„,  |„,j  |„  ^^ 
hydrochloric  Kid  being  formed  (upon  expoaore  Pj  ,  ^,  *  j  at  Part'mSuth,  N.  H. 
to  diffuse  daylight)  in  accordance  with  the  enu»-  „  .  ,  ,_  i,  .,.t  .  ■  ■  ,  l 
tion  CH.-|-2Cl  =  CH,a  +  Ha.  The  third  Read,  John  Meredith,  American  jurist:  b. 
general  type  of  reactton  between  two  primitive  Philadelphia,  Pa.,  at  July  1757;  d  there  29  Nov 
iubstancei  (that,  namely,  in  which  there  is  •  'J't  «'  w?.  a  son  of  George  Read,  signer  of 
double  decoinposition)  may  be  fflnstnited  by  the  the  peclaralion  of  Independence,  was  graduated 
action  of  hydTOhlori^  acid  upon  caustic  potash,  "  »?,';  ]^']"'""'  "'.  '^fS"i''T°'X.'l,'l"'J^ 
KOH,  as  indicated  by  the  ^equation  KOH  +  '^S  .I"-  wi^l.S '^I^JlJ^^A^.^T. 
HCliH.O  +  KCl,  the  prodS.  of  the  reac-  "^f  '  .■".""J"' ^"^i'  I  ?  ,"/ "t,' ,Jf  ,£ 
tion  being  water  aid  chloride  of  potassium.  S"  ""'"TpSweiSi.     hI       1  riS  t.t. 

T.  J  .  -IL    -1 -     1        ^-        ■_  J  1.  -1  _     tj  linances  ol  rnilaQeipnia.     He  was  United  states 

To  descnbc  chemical  reactions  mdctailwould  f        ^     J^^^^^   ^.^         j  Pennsylva- 

^f™'"^ "  ^^X  "^"f  "  Vl^^^^A  °t  "ir^"'^-  nia  in  1837-44.  and  served  as  solicitor  general 

rSf™-'  T'*  therefore  be  made  to  the  many  ^j  j^^  United  States ;  atiorney-Reneral  of  Penn- 
?™    %'"  ^^?-  ^•■^'^loi^'liam  which  different        i^^^j^    ^„d  ^^f     ^.tj,.^  ^f^^^^   S^^^   f„^ 

types  of  reactions  are  d*scnb«i    Sec.  for  ex-  ,860  until  his  death.    With  the  fomiatioii  of  the 

ample,  J^matic  Compouhds;  Bkjzemb;  Crnn-  Republican  party  he  became  one  of  its  membera. 

istry:  EQuaJBiiCM,  Chemical;   Fattv   Com-  ^  ^y  it  wm  elected  judge  of  the  stip^ 

POUKDS;  Solutions;  etc.  court  of  Pennsylvania  in   18^     His  name  wa. 

Read,  red,  George,  American  patriot  and  proposed  a^  candidate  for  the  presidency  of  the 

jurist,  one  of  the  signers  of  the  Declaration  United  States  in   i860  and  several  votes  were 

of  Independence:  b.  Cecil  County,  Hd^  18  Sept.  actually  cast  for  him  in  the  Chicago  convention, 

1733;  d.  New  Castle,  Del.    21  Sept  1798.    He  though  he  used  his  personal  influence  in  favor 

was  educated  at  Chester,  Pa.,  studied  law,  and  of  Abraham  Lincoln.    His  'Views  on  the  Sns- 

waa  admitted   to  the  bar  in   Philadelphia,   soon  pension  of  the  Habeas  Corpus'    (1863)   became 

afterward  settling  in  New  Castle,  Del.,  where  the  basis  of  the  act  of  3  March  1863,  authorizing 

he  practised  his  professian.     He  served  as  at*  the  President  to  suspend  the  habeas  corpus  act 

tomey-general  for  the  crown  fbr  the  counties  His  legal  opinions  extend  through  41  volumes  of 

of  Delaware,   Kent,  and  Sussex  from  1763  to  reports,   while  of  his  published   addresses  the 

1764,  when  he  was  elected  ■  member  of  the  principal  are:    'Plan  for  the  Administration  of 

first  Omtinental  Congress.    Early  an  opponent  the  Girard  Trust'    (18.13);  'The  Law  of  E«- 

of  )Ddq>endence,  at  last  he  saw  no  alternative,  dence'    (1864);   'JetfersoB  Davis  and  his  Com- 

and  signed  the  petition  to  George  III.  and  the  plicHy  in  the  Assaasinaticn  of  Abraham  Lincoln* 

Declaration  itself.     He  was  chairman    (177S-7)  (1866I. 
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K«jid,  T(^  Heredidi,  Americui  diploma-  Head,  Opie  PerciTxl,  American  journalist: 

tist:    b.    rhila<kl^ia,    Pa.,  21    Feb.    1837;    d.  and  novelist:    b.  Nashville,  Tenn.,  33  Dec.  1^2. 

Paris  07   Dec.   i^.     He  was  a   son  of  )u(^e  Me   was   educated   in    Gallatin,   Tenn. ;    entered 

Meredirti  Read  (q,v.) ,  iras  gradnated  at  Brown  journalism  at  Franklin,  Ky.,  and  later  removed 

Univenhy,  and  at   the   Albany  Law   School   in  to  Little   Rock,   Ark.     He  edited  the  Arkansas 

iBSQ.  .  He  poMued  the  study  oi  international  iaw  'Gazette'    in   i678-£i ;    foanded   the    'Arkansaw 

in  Europe,  was  admitted  to  the  bar  in  Philadel-  Traveler'  in  1883,  and  edited  it  for  10  years.  He 

thia,  and  wttlcd  at  Albany.    From  ifi6o  to  1866  has  since  lived  in  Chicago,  wheTC  he  lias  de- 

e  was  adjutant-general  of  the  State  of  JJew  voted  bimsetf  to  literary  work.    His  publications 

York.     In  i86q  he  was  appointed  United  States  include:    'Lcn   Gansett'    (1888)  ;    'LTp   Terrapin 

consnl   (or  France  and  Algeria,  and  dUi^E  the  RJver'    (l8Sg)  ;  «A  Kentudry  CotoncP    (l8go)  ; 

period   of  the   Franco- Prussian   war   he   acted  'My  Young  Master'    (189&);  'In  the  Alamo' 

as  consnl-Keneral  for  the  German  goYemment,  (1900);  'Our  Joaephine'  (igoa);  etc. 

for  which  he  received  the  thanks  of  both  the  Read,  Thoouia  Buchanan,  American  poet 

Ft*ndi  and  Gennan  governments,  and  personal  ^nA  painter:    b.  Chester  County,  Pa.,  12  March 

recognition   of  his   semces   from    Pnnce   Bis-  1822;  d.  New  York  11  May  1872.     His  father 

marck    From  1873  to  1879  he  was  Umted  States  was  a  farmer  and  he  received  but  little  school- 

mtnister  to  Greece,  and  durmg  the  latter  part  of  jng.    He  lived  at  various  times  during  bis  youth 

his  tenure  of  office  persfmally  paid  the  expenses  and  young  manhood  at  Philadelphia,  Oncinnati, 

of  the  legation,  when  the  government  refused  New  York,  and  Boston,  occupied  in  ways  that 

the  appropriation.    His  important  services  dui^  satisfied  his  tastes,  sud-,  as  portrait  painting  and 

ing  his  term  were  his  secunng  the  revocation  writing  verses,  when  he  conld;  and  in  other  ways 

By  the  Greek  ■government  of  an  order  prohibiting  that  supplied  his  necessities,  such  as  sign  paint- 

the  Sale  of  the  Bible  in   Greece;  the  release  of  jng,  cigar  making,  play  acting,   when  he  must 

the  Artiefican  ship  Armenia,  and  the  report  of  He    published    his    first    verses    in    the    Boston 

Ml  open  Russian  port  during  the  Turkish  war.  Courier   in    1843-4;   later   a    Revolutionary   tale 

to  which  he  urged  the  despatch  of  a  grahi  fleet  <PanI   Redding'    (184S)    ami    'Poems'    ('846), 

After  his  relinquishment  of  diploraatie  duties  he  before  his  removal   to   Philadelphia,  where  he 

continued  to  reside  in  Europe,  engaged  in  arch-  edited  'The  Female  Poeta  of  America'   (1848) 

M>logica!,  historical,  and  art  studies.     He  was  and  brought  out  his  <Lays  and  Ballads'  (1849).' 

the  author  o!  a  'Historical  Inquiry  Concerning  in  1850  he  went  to  Europe  and  joined  the  circle 

Henry  Hudson'  (18S6).  of  American  artists  living  at  Rome.    Here  he 

Kead,     Nadian,     American     inventoi':     b,  had  the  first  opportunity  for  the  serious  study 

Warren,  Worcester  Cotmty,  Mass.,  2  July  1759;  of  painting,  and  for  the  rest  of  his  life,  save 

A.  ncar-Belfaaf,  Main^  20  Jaa,.  1849.    He  was  for  occasional  visits  to  America,  he  made  his 

graduated  from  Harvard  in  1781  j  studied  medi-  home  at  Rome.    His  better  known  paintings  are 

cine;  n»  1796.  esUb  lifted  with  others  the  Salem  *Thc  Water  Sprite' ;  'The  I-ostPleiad' ;  'The 

iron    fpuodi?.    where   dwin   cables   and   other  Star  of  Bethlehem' ;  'Sheridan  and- His  Horse.* 

iron  work  hx  ships  were  manufactured,  and  in  He  made  portraits  of  Mrs.   Browning,  the  ex- 

1796  patented  a  nail-making  machine.     In  1788  Queen  of  Maples,  Heniy  W.  Longfellow,  and  a 

he  bKame  interested  in  steam  navigation,  and  grmip  of  Longfellow's  children.     His  portrait 

""'■''' ■    '                    ■  n  of  a  of  George  Peabody  is  at  the  Institute  in  Balti- 


as  his  first  task  anempted  the  construction  of  a  of  George  Peabody  L  _ ._  .  _  ._ 
boiler  that  should  be  at  once  compact,  light,  and  more.  A  scn^nred  bust  of  General'  Sheridau 
safe.  He  made,  in  178B  or  17S9,  the  first  draw  was  executed  late  in  life.  It  it  as  a  poet,  how- 
Rigs  of  what  he  styled  his  'portable  furnace  ever,  that  he  will  be  tentembered,  especially  b]' 
boiler,'  which  was  devised  for  use  on  steam  car-  his  stirring  "Sheridan's  Ride,'  written  lor  the 
riages  and  ^eamboals,  and  for  which  he  ob-  elocutionist  and  actor,  JanocB  E.  Murdock,  and 
tamed  a  patent  26  Aug.  1791.  He  had  buUt  a  the  exquisitely  musical  lyric  'Drifting.'  His 
steamboat  in  1789,  and  by  a  trial  of  this  craft,  •olumes  of  verse  are  'The  New  Pastoral' 
which  was  filled  with  paddle-wheels  and  a  (l8s5) ;  'Sylvia  or  the  Last  Shepherd'  (1857)  r 
crank  operated  by  band,  was  satisfied  that  his  'The  Waggoner  of  the  Alleghanies,'  in  which 
method  of  applying  steam  to  the  propulsion  of  occurs  the  fine  lyric  'The  Maid  who  Binds  Het 
vessels  would  work  suitably.  There  is  no  evi-  Warrior's  Sash'  <i86a).  A  complete  edition  of 
dence,  however,  that  he  succeeded  in  even  an  hi*  poems  was  published  in  1882. 
experimental  demonstration  of  bis  plans.  His  Reade,  tM,  Charles,  English  novelist  and 
model  steam  carriage,  exhibited  by  him  while  ^ay-writer:  b.  Ipsden  House,  Oxfordshire,  8 
endeavoring  to  obtain  aid  in  his  schemes,  was  June  1814;  d.  Shepherd's  Bush,  London,  11  April 
never  developed.  He  did,  however,  mvent  the  1S84.  He  was  educated  at  Oxford  and  was 
vertical  multi-tobular  firebox  boiler,  which  has  called  to  the  bar  in  1843,  but,  finding  literature 
long  been  in  use  as  a  standard  form.  Among  his  more  attractive  than  law,  devoted  himself  to  the 
other  inventions  were  several  forms  of  pumping  former,  and  never  practised.  He  became  first 
engines,  and  a  plan  for  utilizing  the  force  of  known  by  his  novel  of 'Peg  Woffington'  <iSS3), 
the  tide  by  means  of  reservoirs  alternately  so  which  he  afterward  dramaticed  with  Tocn  Tay- 
filled  and  emptied  as  to  produce  a  continuous  lor,  under  the  title  of  'Masks  and  Faces.'  This 
stream  of  water.  Much  credit  belongs  to  Read  was  followed  by  'Christie  Johnstone'  (1653)1 
for  his  early  and  clear  perception  of  the  im-  in   which  he  showed  considerable  appreciation 

Krtance  of  steam  navigation.    From  1800  to  1803  of  certain  characteristics  of  Scottish  life.     The 

was  a  representative  in  Congress,  and  after  appearance,   in    1856,  of    'Never   Too   Late   to 

his  removal  to  Maine,  was  for  many  years  chief  Mend,'   one  of  his  "novels  with  a  purpose,*   in 

justice  in  the  court  of  Hancock  Counfj-.    Con-  which   he  attacked  the  English  prison  system 

aultT     Read,  'Nathan  Read'    (1870);  Thurston,  with,  perhaps,  greater  zeal  than  unbiased  judg- 

<i  «:=, —  „r  .u.  r. .1.  of  the  Steam  En-  ment,  secured  for  him  a  wide  repuUtion.    Ifis 
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of  his  writings,  *The  Cloister  and  the  Hearth,'  Read'er,  Prancia  Smitb,  American  journal- 
dealing  with  the  lives  of  the  parents  of  Eras-  ist :  b.  Coal  Centre,  Pa.,  17  Nov.  18^.  He  was 
mus.  appeared  in  1861,  and  is  decidedly  his  mas-  connected  with  the  United  Statea  Civil  Service 
terpiece,  though  it  has  not  attained  the  popu-  for  10  years,  and  served  with  the  Union  am^ 
lanty,  with  the  general  reader,  of  some  of  his  thoughoat  the  Civil  War.  Later  he  became  edi- 
more  melodraniatic  novels.  Among  the  more  tor  of  the  Beaver  Valley  'News.'  He  published 
kuponant  of  his  other  works  are:  'Love  Me  'Life  of  Moody  and  Sankej''  (iBpo)  ;  'History 
Little.  Love  Me  Long'  (1859);  'Hard  Cash'  of  the  sth  West  Virginia  Cavalry'  (1890); 
(1863);  'Griffith  Gaunt'  (1866);  "Foul  Play'  'History  of  New  Brighton,  Pa.'  (1899). 
iwith  Dion  Boucicault  1869)  ;  < Put  Yourself  m  R^jjer.  See  Ordeks,  Holy. 
His  Place'  (1870);  'A  Terrible  Temptation'  t  1  j  :  ^  f  ,u 
C1871);  "The  Wandering  Heir'  (1872);  'A  Reading,  reding,  England,  capiUl  of  the 
Perilous  Secret'  (1884).  He  was  also  the  au-  county  of  Berkshire,  28  miles  southeast  of  Ok- 
thor,  either  alone  or  in  collaboration  with  others,  ford.  It  has  handsome  muniapal  buildings ; 
of  several  dramas,  including  'Gold';  *Two  a  public  hal,  and  free  library;  a  museunL  and 
Loves  and  a  Life';  'The  King's  Rivals';  and  excellent  schools.  There  are  remains  of  the 
<Drink,>  the  last  adapted  from  Zola's  'L'Assom-  magnificent  Benedictine  Abbey  founded  by  Henry 
moir.'  None  of  these  won  much  success  for  I-.  ">  w^'ch  i^e  was  buried.  Henry  VUI.  con- 
Reade.  His  'Courier  of  Lyons,'  renamed  'The  verted  the  castle  m to  a  palace;  later  it  was  de- 
Lyons  Mail,'  has  been  made  famous  by  Sir  stroyed  during  the  Cromwellian  wars,  and  the 
Henry  Irving  in  the  dual  role  of  Lesurques  and  gateway  alone  has  been  restored.  Other 
Dubosc.  Reade  was  enthusiastic  by  nature,  and  churches  are  St.  Mary  s,  rebuilt  from  a  nunnery 
continuaUy  filled  with  new  enthusiasms  toward  founded  by  Elfnda  to  expiate  the  murder  of 
any  cause  which  roused  his  easily  excited  in-  her  stepson  (Edward  the  Martyr)  ;  St.  I^wrence 
terest.  The  abuses  in  the  convict  prison  system  (Nomian),  rebuilt  in  the  15th  century;  SlGUm 
produced,  as  was  said,  one  of  his  best-known  (mweii  architecture),  and  Grey  friars  Church. 
novels;  the  system  of  private  lunatic  asylums  Reading  was  the  headquarters  of  the  paMS  in 
furnished  the  motive  for  'Hard  Cash,'  as  the  871;  was  a  refuge  for  the  students  who  defied 
trades-union  outrages  at  Sheffield  did  for  'Put  Jhe  Parliament;  for  the  law  courts  obliged  to 
Yourself  in  His  Place,'  while  in  'Foul  Play'  leave  London  to  escape  the  terrible  plague,  and 
he  attacked  the  alleged  practice  of  overloading  was  the  fighting  ground  of  rival  armies  during 
and  over-insuring  ships.  His  writings  show  eon-  the  conflicts  of  the  rebe  lion.  Reading  is  the 
siderable  skill  in  the  delineation  of  character,  '^^n^^^  <>*  /  '^rge  agricultural  district,  has  an 
much  narrative,  descriptive,  and  dramatic  power,  3«'ve  trade  and  various  important  industrial 
combined  at  times  with  coarseness  and  tlieatri-  esiabhshments. 


cality.     He  may,  perhaps,  be  said  to  rank  first  Reading      Mass.,      town      in      Middlesex 

in  the  second  order  of  English  novelists  of  Uie  County,  on  the  Boston  &  "Maine  railroad,  about 

19th  century,  and  was  as  popular  in  this  country  „  ^[^  „(^h  ,,£  gogton.     It  w48  seoled  in 

as  in  his  own.     Consult :     Swinburne  s  article  igjg^  a^  six  years  later  was  incorporated.    It 

in  his  'Miscellanies'    (1886);  'Charles  Reade:  jg  a  beautiful   residential  town,  and  has  con- 

A  Memoir'    (1887) ;  Ireland.   'Extracts,'   with  siderable    manufacturing    interests.     The    chief 

an  introduction   (1891);  and  the  'Gentlemans  manufactured    products    are    imitation    leather, 

Magazine'   for  1882.  ^ire  brushes,  boots  and  shoes,  rubber  and  rub- 

Reade,  John,   Canadian   Anglican    clergy-  ber    goods,    games,    church    organs    and    organ 

man  and  journalist:  b.   Ballysfaannon,   Ireland,  pipes,  toys,  and  furniture.    The  public  library 

13  Nov,  X837.    He  was  educated  at  Queen's  Col-  contains   neariy    10,000  volumes.      The   govem- 

lege,  Belfast,  and  in  1856  went  to  Canada,  where  ment  is  administered  by  town  meetings,  which 

he  founded  the  Montreal  'Literary  Magazine,'  convene  annually.    Pop.    (1890)    4/)88;    (1900) 

and    was    also    connected    with    the    Montreal  4,g6g ;    ( 1910)   5.818. 

'Gazette.'   He  engaged  in  teaching,  practised  law  Reading.  Pa.,   city,  county-seat   of  Berks 

at   intervals     and    in    1864   took   orders   in     he  bounty;     on     the     Schuylkill     River     and     the 

Church   of   England.     In    1887   he   was   elected  Schuylkill  Canal,  and  on  the  Pennsylvania,  the 

president  of  the  Montreal  S«iety  for  Hiswrical  Wilmington  &  Northern,  and  the  Philadelphia 

Studies.    He  wrote:     'The  Prophecy  and  Other  ^    R^Ji„^    R.R.-j;    about    58   miles    northwest 

F'^a"^       {^^^  U  'Language     and     Conquest'  „£  Philadelphia,  and  5S  miles  east  by  north  of 

<i883):     "The     Making    of    anada'      (188s):  Harrisburg     Its  area  is  about  six  square  miles. 

•Vila  sine  Liberis'   (18S6)  ;  'Aboriginal  Amen-  Reading  was  first  settled  by  Germans,  but  later 

can   Poetry'    (1887)  ;  etc.  a    numW    of   English    colonists    located    there, 

Reade,  William  Winwood,  English  trav-  and  named  the  place  after  Reading  in  England. 
eler  and  novelist,  nephew  of  Charles  Reade  In  1748  it  was  laid  out,  and  in  1783  was  incor- 
(q.v.)  :  b,  Ipsden,  Oxfordshire,  30  Jan.  1838;  po rated  as  a  borough.  It  was  chartered  as  a  city 
d.  Wimbledon,  Surrey,  24  April  1875.  He  vis-  in  1847.  It  is  in  an  agricultural  region,  in  which 
ited  the  western  coast  of  Africa  in  1862.  and  in  there  is  great  mineral  wealth.  It  has  extensive 
1868  started  from  Sierra  Leone  and  reached  the  manufacturing  and  commercial  interests.  East 
source  of  the  Niger.  He  was  special  corre-  of  the  city  is  Mount  Penn,  and  south  of  it  is 
spondent  for  the  London  Times  in  the  Ashantee  Neversink  Mountain.  Inclined  and  electric  rail- 
war,  1873-^.  Of  his  literary  work  perhaps  his  ways  extend  to  the  summit  of  both  mountains. 
most  notable  effort  is  'The  Martyrdom  of  Man'  Mount  Penn  is  I.140  feet  above  sea-level,  and 
(1872),  a  history  of  human  slavery.  His  other  on  its  top  is  a  stone  tower  S"  f^et  hiph.  The 
works  include  'The  Veil  of  Isis'  (1861)  ;  'Sav-  chief  industries  are  connected  with  iron  and 
age  Africa'  (1863) ;  'The  African  Sketch  steel  productions,  but  the  coal  mines  and  lime- 
Book'  (1873);  'Story  of  the  Ashantee  Cam-  stone  quarries  contribute  to  the  industrial  wealth 
paign'  (1875) ;  'The  Outcast'  (1875)  ;  etc  of  the  city.    The  chief  industrial  establishments 
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ftre  railroad  shops,  machine  shops,  foundries,  pot- 


riage  n'orks.  dgar  factories,  and  iron  and  steel 
works.  The  capital  invested  in  manufactunng 
in  1900  (Federal  census)  was  $17,075,638,  and 
the  average  annual  output  was  valued,  at  $3(1.- 
001.511.  The  imm  and  ateel  industries  had  the 
kirgest  invested  capital  and  about  one  fourth 
of  the  output.  There  were,  in  J900,  over  500 
manufacturing  establishments,  reprettenting  abuut 
loo  dilTemit  industries.  The  principal  public 
buililings  of  Readi^ig  are  the  government  build- 
ing, the  countv  court-house,  city-hall,  opera  house. 
Masimic  Temple,  the  churdies  and  schools. 
The  charitable  institutions  are  Saint  Catherine's 
Orphan  Asylum  (girls),  city  and  county  orphan- 
ages, Houseof  the  Good  Shepherd,  Saint  Joseph's, 
the  Reading,  and  the  Homceopathic  hospitals. 
The  educational  institutions  are  the  Schuylkill 
Seminary,  the  Inter-State  Commerical  College, 
Mount  Saint  Michael's  Academy,  Readuig 
Classical  School,  Reading  Academy  and  Busi- 
ness College,  two  high  schools,  a  number  of 
private  schools,  and  two  school  libraries. 

The  city  has  an  excellent  park  system  cov- 
ering in  ail  nearly  300  acres.  The  government 
is  vested  in  a  mayor,  who  holds  o%ce  three  years, 
and  a  council.  'The  members  of  the  board  of 
education  arc  chosen  by  popular  election.  Tlie 
annual  municipal  expenditures  for  maintenance 
and  operation  are  about  $930,000;  the  chief 
items  being,  for  schools,  $157,000;  for  the 
water  department,  $134,500;  for  the  police  de- 
partment. Ss3,aoo;  for  municipal  lighting, 
$60,000;  for  streets,  $60,000,  and  for  nre  de- 
partment, $35,000.  The  waterworks,  cost  the 
city  oriainal^-  $i.937.;f63.     They  are  owned  and 

r'ated  by  the  municipality.  In  1867  and  1S69 
dty  boundaries  were  enlarged.  Pop.  {1783), 
vhen  it  became  a  borough,  1,100;  (1847),  when 
chartered,  11,000;  (1900),  78,961;  (igio>  96^1- 
ReadtoMerB,  or  Refnndors,  the  name  of  a 
political  party  in  Vitginia,  which  passed  several 
DiUs  providing  for  the  scaling  .^id  partial  re- 
jection of  the  public  debt  of  the  State.  Virginia, 
at  the  close  of  the  Civil  War,  was  greatly  im^ 
povcrished,  burdened  with  a  Imge  indebtedness, 
and  shorn  of  pert  of  its  teiritoiy.  which  had 
been  erected  into  the  State  of  West  Vir^pnia. 
The  reconstruction  government  added  consider- 
ably to  the  debt,  and  a  keen  controversy  arose 
o\'eV  the  question  of  meeting  the  oblieations. 
An  act  passed  in  the  legislative  session  01  i8jo- 
71  to  refund  the  debt  was  repealed,  but  the  re- 
peal was  declared  unconstitutional  by  the  courts. 
In  1878  the  Legislature  passed  a  measure  known 
as  the  McCuUoch  bill,  which  provided  for  new 
bonds,  to  be  exchanged  at  par  for  outstand- 
ing bonds,  and  to  bear  interest  at  3  per  cent  for 
10  years,  4  per  cent  for  the  following  30  years, 
and  s  per  cent  for  10  years,  when  the  principal 
would  fall  due.  This  act  did  not  satisfy  those 
opposed  to  i>ayment  of  the  debt  in  full,  who 
became  known  as  •Rcadjusters.'  and  included 
in  their  ranks  both  Democrats  and  Republicans. 
Under  the  leadership  of  H.  H.  Rjadlebcfger 
they  succeeded  in  getting  control  of  the  Legiii- 
lature,  and  passed  a  bill  scaling  the  debt  from 
$3'. 101,571  to  819,665,196.  This  bill  was 
Vetoed  bv  the  Governor.  In  1881  the  Rcad- 
justers  obtained  complete  control  of  the  State, 
and  laws  were  enacted  in  accordance  with  their 
policy,  the  same  course  being  pursued  in  1884, 


1886,  and  1887.  The  United  States  Supreme 
Court  delivered  nine  opinions  declaring  the  re- 
adjustment measures,  so  far  as  they  prohibited 
the  receipt  of  State  bond  coupons  for  taxes. 
as  pro'vided  by  the  McCuUoch  law,  to  be  in  con- 
flict with  the  provision  of  'he  Federal  Constitu- 
tion, upholding  the  obligation  of  contiscls. 
The  State  couM  not  be  coerced  into  payment. 
and  matters  remained  unsettled  until  a  com- 
promise was  agreed  upon  between  the  State  and 
holders  of  the  bonds. 

Reagan,  rS'gan,  John  Henninger,  American 
politician:  b.  Sfcvier  Countv,  Tenn.,  8  Oct.  1818; 
d.  Palestine,  Texas.  6  Mar.  igoj.  At  ii  he 
settled  in  Texas,  where  he  practised  law  and 
was  a  member  of  the  Texas  Legislature  in  1847, 
In  1856  he  was  elected  judge  of  the  district 
court,  but  reagned  the  next  year  to  go  to  Con- 
fess, of  which  he  remained  a  member  until  1861. 
During  the  Civil  War  he  sensed  as  postmaster- 
general  of  the  Confederate  States,  and  acting 
secretary  of  the  Confederate  Treasury,  He  was 
a  member  of  the  Texas  Constitutional  Conven- 
tion 1875,  member  of  the  Congress  1875-97, 
United  States  Senator  1887-91,  and  afterward 
chaiiman  of  the  Texas  State  Railroad  Commis- 
sion. He  introduced  the  "Reagan  Inter-State 
Commerce  Bill,*  on  which  the  present  inter- 
state commerce  legislation  is  based. 

Re«l,  re'al.  a  Spanish  coin,  the  old  unit  of 
value  in  Spain.  By  the  monetary  law  of  June 
1864.  the  silver  Te£d  was  made  to  weigh  i.igS 
grams.  .81  fine,  and  equivalent  to  4)  cents.  It 
has  varied  in  value  from  4}  to  10  cents. 

Real   PreMnce,    the    doctrine  of    the  actual 

gresence  of  the  body  and  blood  of  Christ  in  the 
ucharist.     See    Consubstantiation  ;     Eucha- 
rist; Mass;  Tr 


Real  Variable,  Theory  of  Functions  of  the;   a 

mathematical  science.  A  variable  is  a  symbol 
{such  as  «  or  y  or  *time*  or  "temperature*) 
which  stands  tor  any  member  of  a  class  of 
things.  A  particular  member  of  the  class  is 
called  a  'value*  of  the  variable  which  is  said 
to  'take  on*  its  values.  One  variable,  y,  is 
said  to  be  a  single-valued  function  of  another 
variable,  %.  if  to  every  value  of  x  there  corre- 

Sonds  one  and  only  ore  value  of  y.  This  is 
e  case,  for  example,  if  x  stands  for  any  number 
and  V'^x'.  It  is  customary  to  express  such  a 
relation  between  y  and  x  by  the  equation  y  —}{x) ; 
X  is  called  the  independent  and  y  the  dependent 
variable.  If  the  restriction  that  oidy  ont  value 
of  y  shall  correspond  to  each  value  of  x  is  re- 
moved, y  is  called  a  multiple-valued  function 
of  X.  Unless  otherwise  provided,  the  word 
function  in  the  following  pages  shall  mean 
single- valued  function. 

While  the  notions  of  variable  and  (unction  as 
thus  defined  apply  to  any  class  of  objects  what- 
ever, they  are  usually  thought  of  only  in  connec- 
tion with  classes  of  numbers.  In  fact  the  phrase 
Theory  of  Functions  is  at  present  underetood  by 
mathematicians  to  mean  either  the  theory  of  func- 
tions of  a  complex  variable  (g.v.)  or  the  theory  of 
functions  of  a  real.variable.  In  a  certain  abstract 
sense,  the  theory  of  the  complex  variable  might 
be  supposed  to  include  the  theory  of  the  real 
variable,  since  all  vahies  of  the  real  variable  x, 
art  included  as  special  values  («,  — o)  of  the  com- 

Elex  variable  x,+x,V-i.  As  matter  of  fact, 
owever,  the  theory  of  functions  of  a  comples 
variable  has  yet  concerned  itself  but  little  e* 
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cept  with  analytic  functions,  *.«..  those  functions  number  of  [x]  is  less  than  or  equal  to  x,  and 

which  may  be  thought  of  as  defined  by  a  power-  such  that  x  is  the  smallest  number  of  which  this 

clits  of  tactions  of  tie  rd  vari.U,.     On  ti.  "f     /J^''  "  *  °°  '"'  ™' 

other  hand,  since  the  theory  of  functions  of  a        /._"  „  ml 


lex   varinble    gives    a   inoader   and   hence  Any  nninhet,  snch  a.  i,  in  the  rtatemeM  abow 

nnihed  theor;  of  analytic  functions  than  J'^'f;  »  '"«"  ">"  ""7,  »™"»'  "I"  "«,W 

=ai.  be  furnished  by  the  reil  function  theory,  "called  an  uppejjrorrjd  o(W;  a  number  srnaller 

these  functions  are  not  ordinarfly  given  specill  S"  ,"=?>■, ".""T  ?v'  f"  '*'  "  'S,'"^  '  '"f 

attention  in  the  latter  theory,     for  a  discSon  hound  of  W      In  tin.  language  the  pnnciple 

of  algebraic  functions  the  reader  is  referred  to  "'  oont.nurty   say,   that   every   set   haf.ng  »,y 

the  artick  on  Algebra;   for  transcendental  tunc-  "Pp'    bound    has    a    least    upper    bouna.     !l 

tions,  ..e,   functions  which    are  not   algebraic,  follows   rnrrjedrately   that   every    set    havrnga 

see      TaiciONOM.iav,      Harmonic      Anjivs.s,  tower  bound  h«  a  greatest  lower  bound      "hie 

D.FPER.miaL  EooAT.OKi,  San.Es    etc,  greatest  lower  bound  or  least  upper  bound  of  a 

The  theory  of  functions  of  a  real  variable  is  a  "'  "V^  "  nr.y  not  belonj  to  the  set.     Thus 

product  of  the  critical  tendency  of  mathematics  "?»  ", ''"  gfeatwt  lower  Wind  of  the  set  of 

in  the  latter  half  of  the  nineteenth  century.     It  »"  K""""  """S*"       '  1?","S        ^^.2  "j 

has   yielded   comparatively    few   new   Iheirems  ""."j  Other  hand   lero  i"  the  leMt  uppr  btmnd 

about  the  functions  hithcllo  studied  in  applied  "^J  J°"  "^'""S  «"  'h'  ""  ■>'  ""  '"■'  numbers 

mathematics,   and  has  therefore  had   less   in-  ™*  "^^  '\°^  positive.             .... 

duence  on  these  sciences  than  has  the  comple«  .A  "ery  large  pmportion  of  the  advances  in 

variable  theory.     Its  main  business  has  fcen  JT""'  /harpnesa  of  the  modem  analysts  over 

the    restatemeht    in    rigorous   form    and    with  ''"I*  ?f  the  seventeenth  and  OThteenth  cen- 

proper    Umitation    of   generality,    the    brilliant  tunes  is  due  to  the  recognition  of  places  where 

though    sometimes   ineiact   theorems   won   by  the  earlier  analysts  had  unconsaoualy  assumed, 

the  larlier    students    of  hifimtesimal  calculus.  °T  h?d  negkctrf  to  apply  the  principle  of  con- 

Forexample.thestudvofvibratingstrings.mem.  "»""''  .J"?  f™  "  "toh  *»  postulate  « 

bnmes,  eM,  and  of  the  conductiSn  of  heat  led  here  stated  is  due  to  K.  Wei*stm  ■■  ■.     Other 

to  the  celebrated  trigonometric  series  of  J.  B.  I.  •?";'  '•»?  '^.S;"},.''''.''    Dedekmd  ■  and 

Fourier  rt.o.),  which  was    at    first  incirrootly  G.  Cantor'.      Indeed,  the  theory  of  conOnuity 

supposed  to  furnish  a  method  of  representing  and  inational  numbers  is  due  about  equally 

an  irWtrary  taction.     The  reconsideration  ol  «o  the«!  three  pat  Germans.      . 

this  series  and  the  attempt  to  determme  ea«itly  ^;?T"',   '«'?"'■    '■•'"•'    '^'V^rS?    '^ 

what  functions  are  eipaSsible  by  trigonometrii  method    of  analytre    geomerty   (j.»)   there   is 

series  has  led  to  maSy  of  the  most  abstniae  "  ="'™I'°"?""  *«-;«"  'he  totality  of  n»l 

theorems     about     point-sets.     The     theory     of  fitmbeis  and  the  points  of  a  hne;    likewise  be- 

Doint.sets      (PunkOiiengen.     ■A.emblagek     of  J""  .«>■  ««  °',»1'  P«'"  of  numbers  (»,  y)  and 

PoinU>;     see    article    Asseublaces,    GaNaaAi.  the  pomtl  of  a  plane   the  pair  (n,  y)  correapond- 

THBoav  OS),  it  should  be  remarked  in  explana-  "8  •"  the  point  of  which  j  and  y  are  the  codrdi- 

tion  of  the  proportionately  large  space  allotted  P"***^      ^*"   account   of  this  correspondence,   it 

to  it  below.  Is  tK  most  characterisSc  feature  of  "  o««tomary  to  use  pometjcal  language  m  the 

real  function  theory,  fheo^  of  real  functions;    thus    the  mrd  point 

The  Real    Koria&e— The   real   numbers   are,  '?  f?"*  mterehangeably  witn  the  word  number, 

first,  the  whole  numbers  positive  and  negative;  A  Imear  segment  is  the  set  of  all  numbesa  x. 

second,  the  rational  fractions  of  the  form  «/»  »<»<*.  or  the  set  of  aU  points  between  a  and  i; 

where  m  and  »  are  whole  numbeis.   and.  third.  "  phinar  aegment  is  the  intOTor  of  a  paralleki. 

......          .             .         ,, —      .          ,^_  gram  with  sides  parallel  to  the  codrdinale  aaea, 

the  •nMm^  numbers  sudi  «i  V7  and  a.     On  ^  ,^,  „,  „,  .n  „umber.p,irs  («,  y),  <,<i<i. 

this    subject,    sm,    the    articles    on    .Inthmetic  ,<y<j      The  word  interS  ia  used  for  a  seg. 

jnd  Algebra  and  the  Bibhogmphy-  "t  the  end  ^,    ,„  j,,  boundaries,  i.e..  <  is  replaced  by 

of  this  sketch.     (Reference  numbers  such  as  that  ^       '^                              •       •   -■          f             i 

on  the  word  Bibhogiaphy   correspond  to  the  ~    in  the   definition  just   given.     A   segment, 

numbers  attached  to  works  in  the  ffibliography.)  Unear  or  planar  as  the  case  may  be,  including 

ThetotahtyofrealnumberaisafieldfKOrper),  a  point,  is  called  a  neighborhood  of  the  point. 

i.e.,  a  set  of  elements  upon  which  can  be  per-  Among  the  most  important  consequences  of 

formed  the  operations  of  addition  and  multipli*  the  principle  of  continuity  is  the  following  theo- 

cation,    according    to    the    well-known    rules.'  rem  which  was  first  stated  in  a  slightly  difl'erent 

We  suppose  also  known  the  derived  operations  of  form  by  £.  Borel  "  in   1S95.     Since  its  method 

subtraction,  division,  and    raising  to  a  power,  is  essentially  involved  in  the  pioof  of  the  theorem 

A  special  symbol  is  used   to   distinguish   the  of   uniform    continuity    (see    below)    given    by 

numerical  from  the  algebraic  value  of  a  number:  E.  Heine'  in   1871,  it  is  usually  called   (after 

If  se  is  positive.  1k|— I,  if  *  is  negative,— jul'.ir.  A.     Schoenflies')     the     Heine-Borel      theorem; 

The  relation  of  geater  and  less  is  indieated  by  Eveiy  set  of  segments  [a]  such  that  every  point 

the  symbols  <.    >  ;  o>&  means  o  is  greater  of  an  mterval,  1.  is  an  interior  point  of  at  least 

than  o,  a  <  b  means  a  is  less  than  6.     Consideiable    one  o,  has  a  finite  subset  o,,  e, Oy,,  such  that 

attentirm   haa  been   given  to  the   problem  of  every  point  of  i  is  an  interior  point  of  at  least 

stating  explicitly   the   hypotheses   of  the  real    oneei(i— i.s n),* 

number  system.     We  state  here  only  that  one  the  We  shall  prove  this  theorem  only   for   the 

discussion  of  which  has  had  the  most  far'teaching  linear  case,  Uie  proof  of  the  planar  case  being 

consequences.  quite   analogous.     Let   the   end    points    of   the 

Principle  c/  Centttiuiiy. — If  [x]  L    any  set  of  interval  i  be  a  and  h,  a<b.     Let  [b']  be  a  set 

real  numbem  all  less  than  ascertain  number,  6,  including  every  point,  b*.  of  «'  such  that  the 

then  there  is  a  number,    x,   such  that  every  interval  nb'  is  contained  in  a  finite  onniber  of 
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se^mcTits  of  [a].     There  is  at  least  one  f;    (or  If  [x]  is  a  closed  set,  nowhere  ilense  on   an 

one    of   the  end   points   of  any   segment   of  [a]  interval  ab,  and  c  any  point  of  ab  not  in  [x]. 

which    includes   a  is  evidently  a  point  of   [b'V  then  there  is  a  segment,  including  c,  whose  end 

By    the   principle  of  continuity,   the   set   o£  all  points  belong  to  [«],  but  which  contains  no  point 

points,  [b'].  has  a  least  upper  bound  B.   B^b.  "^^      Such  a  segment  is  called  a  point-free  seg- 

We  shall  prove  that  B  is  a^int  of  [fj  and  that  !°entof[*|     Thus,  forevery  closed  sct[i]there  ex- 

^  _fj          ^                                 r               <    I  ,gj5  onp^  (y,^  onlvone,  set  of  point-free  segments. 

Let  a"b",  a"<b".  be  a  segment  of  [<t]  inelud-    f?"  '""  °*  ^^^^  segments  overlap.      Therefore 
r.        r.-  .    .    n  •     -V      ..."        .  .  >      ■■  '.      ,7...     thev  are    an    pnumerahlp    (or   denumprohlAl    m-t. 

ly, there  c 

a  finite  number 


s  the  least  upper  boind  of  [fj    )^^y  .^'^    an   enumerable   (or  denumerEhle) 
there  is  a  point  of  [^1.  b,'  iSWeei,  a"  and  V     '^  Asssmblaoes).  namclv.  there  can  be  on 

But  if  a,,  a,.  .  .  .  ,a,  is  the  iinite  set  of  f '- 

including  all  points  of  the  interval  abi'. 


together  with  a"b^'  will  include  B,  which  proves  >(,—(! 

that   S   is  a  point   of  [f).     Moreover,   if  B  <b.  oflength=— — ,   and   in   general   only   a    finite 

the  set  a,,  a a,  together  with  a"b"  would 

include  every  point  of  an  interval    ac.  c  being  numUr   of  length  >Z:=^.     The   set  [si   of  end 

a  point  between  B  and  b".     c  would  therefore  °       _  an 

be  a  point  of  [6']  contrary  to  the  hypothesis  points  and  limit  points  of  end  points  of  the 
that  B  is  an  upper  bound  of  [b"].  Hence  B  ~b  point-free  segments  is  evidently  a  closed  set 
and  the  Heine-Borel  theorem  is  proved.  and  is  identical  with  [x].  Since  the  set  of  point- 
A  point  a  in  every  neighborliood  of  which  free  segments  is  enumerable,  its  end  points  are 
there  are  points,  distinct  from  a,  of  a  set  [x]  enumerable  and  thus  the  nowhere-dense  closed 
is  a  Hmit  point  of  [x];  a  either  may  or  may  not  set  is  the  derived  set  of  an  enumerable  set  of 
be  a  point  of  the  set  \x].  If  [x]  is  a  linear  set,  points.  A  consequence  of  this  which  we  do 
a  is  either  the  greatest  lower  boiind  of  the  num-  not  stop  to  prove  here  i.s  that  there  is  a  onc-to- 
ber^  of  [x]  greater  than  it  or  the  least  upper  one  correspondence  between  the  continuuni  and 
bound  of  the  numbers  of  [x]sinaller  than  it,  A  any  perfect  subset  of  itself;  the  argument  de- 
linear  point-set  without  an  upper  bound  is  said  pcnds  on  the  theory  of  puint-free  segments  and 
to  have  the  limit  point  +oo  and  one  without  a  the  fact  that  the  continuuni  is  the  derived  set 
lower  bound  to  have  the  bmit  point  —  go .  The  of  the  enumerable  set  of  all  rational  nwnbera.* 
following  theorem  of  Weicrstrass  is  a  simple  The  notion,  length  of  on  interval,  finds  a 
corollary  of  the  Heine-Berel  tfaeorem.  generalization  in  the  content  of  a  point'Set.  fi] 
■Every  infinite  set  of  points  lying  on  an  in-  being  any  set  of  points  on  an  mterv'al  (',  let 
terv&l  has  at  least  one  limit  point.*  If  it  had  a,,  a„  .  .  .  ,  a,  be  any  finite  set  of  intervals  of 
no  limit  point,  then  about  every  point  of  i  there  length  'i,  It,  .  ■  .  ,  i%,  including  every  point  of 
would  be  a  a^ntent  including  not  more  than  [x].  Let  L—li+l,+  ...  +U.  There  are,  of 
one  pcant  of  [x].  This  set  of  segments,  by  the  course,  an  infinity  of  numbers,!,.  Their  greatest 
Heine-Borel  theorem,  would  have  a  finite  subset  lower  bound  is  called  the  content  of  Ti)  and 
including  all  the  points  of  i.  But  each  interval  written  r[i].  If  [x]  is  a  closed  set  and  S  is  the 
of  the  subset  not  containing  more  than  one  sum  of  the  finite  or  infinite  series  obtained  by 
point  of  [x),  [x]  could  contain  at  most  a  finite  taking  the  lengths  of  the  point-free  segments 
number. of  points,  contrary  to  hypothesis.  in  the  order  of  their  magnitude,  we  have  4^]  — 
If[a:]is  a  linear  point-set,  and  if  we  allow  +<b  l~S,  where  I  i.s  the  length  of  the  interval  i. 
and  —  30  to  figure  as  limit  points,  the  theorem  Thus  in  the  case  of  a  closed  set  [x]  and  its  com- 
ma}', of  course,  be  modified  toread:  everyinfinite  plenientary  set  [k],  which  consists  of  all  points 
Imear  point-set  has  at  least  one  limit  point.  of  the  interval  not  point*  of  [x],  we  have 
Thtory  of  Linear  PotnJ-jff*.  —  The  set  of  c[_x\  +  <ix\-~l.*  This,  however,  is  not  true  of  sets 
Hmit  points  of  a  set  [*]  is  called  the  first  derived  in  general.  For  example,  the  set  of  all  rational 
set  of  [*},  The  fijst  derived  set  of  the  first  numbers  between  o  and  i  has  the  content  unity 
derived  set  is  the  second  derived  set,  etc.  The  and  the  set  of  all  irrational  numbers  on  the 
theory  of  successive  derived  sets  has  been  highly  same  interval  has  the  same  content.  The 
developed  by  the  aid  of  the  transfinite  numbers  notion  of  length  is  therefore  extended  by  the 
of  Cantor*  (see  Assemblages).  A  set  which  in-  definition  of  content,  only  to  closed  sets  and 
dudes  its  first  derived  set  is  said  to  be  dosed  not  to  sets  in  general.  A  much  more  far-rcach- 
(ab^scMossene) .  A  set  included  in  its  derived  ing  generalisation  of  length  has,  however,  been 
set  is  dense  in  itself  (injwrWicfi/).  A  set  which  suggested  by  E.  Borel  "  and  carried  out  by 
is  the  same  as  its  first  derived  set,  i.e.,  which  H.  Lebcsguc  "  in  connection  with  the  theory 
is  both  closed  and  dense  in  itself ,  is  said  to  be  of  definite  intemls  (see  below). 
perfect.  An  example  of  a  set  closed  but  not  Functions  Defined  on  an  Interval. — On  account 
dense  in  itself  is  furnished  by  the  number  o,  of  the  generality  of  the  definition,  practically 
I  no  theorems  are  known  which  apply  to  all  func- 
together  with  the  numbers  —  (n  — J.  i,  3.  .  .  ).  tions  on  a  given  inten'al.  One  of  the  most 
,  ,  J  ■  ■.  II  1,  t  ?  1  J  ■  .u  .  general  theorems  known  is  obtained  by  intro- 
A  set  dense  m  itself  but  not  closed  is  the  set  Jucinp  the  restriction  that  on  a  certain  intcr- 
of  all  rational  numbers  The  set  of  all  numbers  val, /(^)  shall  have  an  upper  bound.  By  this 
IS  an  example  of  a  perfect  set.  .  ,  „  ,  it  is  meant  that  there  shall  be  a  number,  «. 
A  set  whose  dcfived  set  is  the  set  of  all  real  .^  ^^at  for  every  x  on  the  given  interval 
aumbers  on  a  certain  interval  is  everywhere  ""^^  """■  '  * 
•ieiise  {Hbaralldicht'l  on  this  interval.  Such  a  f(x)  %B.  Prom  the  principle  of  continuity  it 
set  has  a  point  between  every  two  points  of  the  is  clear  that  a  function  having  an  upper  bound 
inti;rval.  A  set  which  is  everwh  ere -dense  on  no  upon  an  interval,  i,  has  a  least  upper  bound  J^,, 
interval  is  nowhere  dense.  I'he  first  of  the  and  by  aid  of  the  Heine-Borel  theorem,  it  is 
e.Tamples  above  is  a  nowhere- dense  set,  the  easily  proved  that  there  is  at  least  one  point,  x,, 
second  and  third  are  everywhere-dense  sets.  on  the  interval,  such  that  for  every  interval  of  » 
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which  inclodes  x,,  B,  is  the  least  upper  bound 
of  f(x).  This  is  a  theorem  of  Weientrass. ' 
Another  broad  class  of  functions  is  that  of  the 
f ungtions. '  A  function ,  f(x) ,  is 
increasing  if  whenever  x,  <«,, 
f(x,)  </(»i);  it  is  monotonic  decreasing  if  when- 
ever ar,<»„  f(x,)>f(.x,).  In  the  case  of  a  mono- 
tonic  function,  f{x).  not  only  is  there  a  single 
value  of  y—f(x)  for  every  value  of 
every  val         '         ■  ,      „  ,    , 

^sK^  to  write  x^f-'(y)  and  to  call  /-'(j) 
the  inverse  function  of  f(x).  Thus  every  mono- 
tonic  function,  fix),  has  a  single  valued  inverse 
which,  however,  is  not  necessarily  defined  for 
all  values  of  v. 

In  antithesis  to  the  monotonic  functions  stand 
oscillating  functions,  those  such  that  on  the 
interval  under  consideration  there  are  three 
values  of  the  independent  variable,  x,,  x,.  x,, 
x,<x„  x,<x,.  such  that  l(x,}  </<!,),  nXf)>Hx,). 
or  /(*.)>/(*,).  f(',)<Hx>).  There  exist  func- 
tions  which  oscillate  on  every  interval;  indeed, 
a  function  may  oscillate  on  everj^  interval  and 
still  be  continuous  and  have  a  continuous  deriva- 
tive,* The  definition  of  continuity  is  given 
below  and  of  derivation  in  the  article  Calculus, 
In  most  investigations  hitherto  the  functions 
considered  have  had  only  a  finite  number  of 
oscillations;  i.e.,  there  would  exist  a  finite  set 
of  points  such  that  on  the  intervals  between  suc- 
cessive points  the  function  would  not  oscillate. 
It  is  to  be  noted  that  a  non-oscillating  function 
is  not  necessarily  monotonic:  there  may  be 
intcn'als  upon  which  it  is  a  constant. 

The  word  oscillation  is  also  used  to  denote  a 
measure  of  the  total  amount  of  variation  of  a 
function  on  a  given  interval,  that  is,  the  differ- 
ence between  the  upper  and  lower  bounds  of 
f(x).  This  is  a  satislactory  measure  in  case  /(i) 
is  monotonic.  In  other  cases,  especially  in  case 
of    functions    with    oscillation  ----- 


a<x,<x,<.t,.  .  .  <xn-t<b.  Calling  a—x^  and 
b~xn.    we     have     I(Kx.)~f(.x.-t))  ~f(b)~Ha). 

But  ll/ti,)-/(a-,^,)i-R  is,  cjicepl  for  non- 
oscillating  functions,  different  from  f(b)—f(a). 
For  every  finite  set  of  points  x„  x,.  .  .  . ,  Xn-i, 
there  is  a  value  of  R.  The  least  upper  bound,  V, 
cf  the  set  of  all  possible  numbers,  R,  is  called 
the  t-arialion  of  Hx\  on  the  inten,-al  ab.  A 
function  for  which  t'  is  finite  is  called  a  function 
of  limited  variation;  such  a  function  can  always 
be  expressed  as  the  diference  between  two 
monotonic  functions.  Functions  of  limited 
variation  were  first  defined  and  studied  by  C. 
Jordan  in  connection  with  the  theory  of  trngths 
of  curves. 


3  a  consideration  of  its  appearance  in 
the  imme<iiate  neighborhood  of  a  point,  we  are 
led  to  consider  the  notions  of  limits  and  of  con- 
tinuity. If  o  is  a  limit  point  of  a  set  of  points 
[x],  then  the  variable  x  is  said  to  approach  a  on 
the  set  [r].  In  case  all  the  values  of  x  are  ^a. 
the  approach  is  said  to  he  from  almvc.  and  in  the 
opposite  case,  from  below,  I.ct  ffv)  be  a  func- 
tion  which  is   defined   and  bounded  on   an   in- 


The  points  whose  coordinates  at«  (i,,  f{xj)), 
(x,.f(x,)),  etc.,  in  the  graphical  representation 
of  /(x)  are  a  bounded  set  in  the  plane,  and  there- 
fore have  at  least  one  limit  point.  The  x  coor- 
dinate of  this  point  cannot  be  other  than  a, 
since  every  other  x  coordinate  may  be  surrounded 
by  a  segment  including  at  moat  one  point  of 
the  set,  X,,  x,.  .  .  .  ,  Call  the  y  codrdinate  of 
this  point,  y,.  The  value  y,  is  such  that  for 
every  pair  of  positive  numbws,  i  and  d.  there 
ia  a  value  of  x>a,  such  that  |x— a|<J  and 
\f(x)~yj^<t.  A  number,  jr,,  satisfying  this 
condition  is  called  a  vahie  approached  by  /(x) 
as  X  appToaofaes  a  from  above.  If  in  every  in- 
terval ax  of  ab.  f(x)  is  n-ithinit  an  upper  bound. 
f(x)  is  said  to  approach  the  value  +<a  as  x 
approaches  a  from  above;  if  f(x)  is  without  a 
lower  bound  in  every  interval  ax,  f(,x)  approaches 
—  to .  Thus  we  have  the  highly  important  thieo- 
rem  that  as  x  approaches  any  finite  value  ftota 
above  (and  by  parity  of  msoning,  from  below) 
/(x)  approaches  at  least  one  value,  finite  or  in- 


every  pair  of  positive  numbeic,  (  and  t,  there 
is  a  value  of  z  such  that  x  >  ^  and  |f(x)  —yji  <  t. 
f(x)  approaches  4 «  as  x  approaOic*  -f  lo  if, 
tor  every  f  and  /,  there  is  a  value  of  x  such  that 
*>i  and  f(_t)>t-  The  delinitiDn  of  approach 
to  ^eo  is  analogous.  In  the  case  where  x 
approacJMa  a  finite  value,  x-.  from  above  or 
below  or  btxx  both  sides,  }(x)  approaches  y, 
if  for  e*«ry  pair  of  positive  numbers,  <  and  i. 
there  is  avahK  of  >(x^Xg),  such  that  Jx  — Xg|<^ 
and  [f(x)-f(,Xg]\<t.  Tbt  theorem  of  the  last 
paragraph  now  e:«teQds  to  ^l  cases:  if  x  ap- 
proaches any  value  finite  or  inSotte.  /(x)  ap- 
proaches at  least  one  value,  finite  or  infinite. 

If  fix)  approaches  only  one  value  as  x  ap- 
proaches a.  the  value  approached  is  said  to  le 
the  limit  of  /(x)  (or  hmitjng  vahie  of  /(«))  as  x 


function  f(x)  is  said  to  be  continuous  at  the 
point  x—a.  A  necessaiy  and  suiticient  condi- 
tion for  the  siistence  ol  the  equality  Lj{x)  —b 
is  the  following:  for  every  <>o  there  exists  a 
a,>o,  such  that  for  every  x±a  for  which 
|x-al<.?..  t/<x)-6|<.  ■  This  condition,  which 
IS  frequently  taken  as  the  definition  of  a  limit,'.' 
has  to  be  appropriately  modified  in  the  cases 
where  a  and  6  are  replaced  by  +  n  or  —  to . 
The  following  is  a  necessary  and  suiiicicnt  con- 
dition that  Lf<,x)  shall  exist  and  be  finite:'." 
for  everv  i>o  there  exists  a  *«>o,  such  that  for 
**  and  x*' distinct  from  a  and  such  that  Ix'— a!  <*« 
and  \x'--a\<9..\f(x-)^f(:^')\<,. 

The  proof  of  these  necessary  and  sttfTlcient 
conditions  and  also  of  the  following  theorems 
must  be  omitted  for  lack  of  space.  It  /,(-ir)  and 
/,(j')  approach  definite  limiting  values  as  x 
approaches  a.  then  f  (r)  +Ux),  f,(x)  -f,{x),  and 
^W-;.(.r)appr«achi/,W4-U(t5,I/,{xi-i,/,(*). 
and  /-.;,(r)-/-7i(-r)  respectively,  as  x  approaches 
o:  if  L/,(x)^o.  then  /,{xVfj(x)  approaches 
Lf,(,x)/Lf,(x)-     These  prupositions  are  evidently 


dbyGoot^Ie 


SBAL      VARIABLE 

to  M  thought  of  also  as  propositions  about  con-  shown  by  A.  Cauchy  and  A.  fringtiheim.^  this 

tmuous   functions.     To  them  should  be  added  series   need  not   always   convei:ge   and,   li  cun- 

the    statement   that  if  /,(x)    is  continuous  at  vergent,  need  not   represent  the  function.     A 

x—a   and  /,(y)   is  continuous  at   y^f(a),   then  function  which  may  be  represented  by  Taylor's 

/i(/iC-^))  is  continuous  at  x-a.     Also,  i£  /<x)  is  series  is  called  analytic.     Necessary  and  sufR- 

continuous  at  a  point  x  —a,  and  if  f(a)  is  positive,  cient  conditions  for  the  expansibility  of  functions 

then    there    is   a    neighborhood    of   x  "O    upon  by  Taylor's  series  have  been  given  by  Prini^ 

which  the  function  is  positive.'  heini,  but  the  full  significance  of  the  existence  of 

In  the  above  propositions  about  limits  it  is  not  all  the  derivatives  of  a  continuous  function  is 

necessary   that  f(x)   be  defined   at  every  point  still  to  be  detennined. 

of  an  intcr\al.     Evcr>-thing  no  have  said  about         Another   outstanding  problem   in   connection 

Lf{x)  remains  vahd  when  x  takes  values  on  any  with  continuous  functions  is  that  of  the  orders 

set  of  which  a  is  a  limit  point.     Indeed,  in  one  of  infinites  and  infinitesimals.     A  function  f(x) 

of  the  most  important  cases,  that  of  the  gumma-  becomes  infinite  or  infinitesimal  at  a  point  if  it 

tion   of   series   (,q.v.)    the    independent   variable  approaches   +00,   —  00,  or  o.      It /W  and  ^(x) 

takes    on    onlj'    integral    values,    and    a  "■+00.  both   become   infinite   (or  infinitesimal)    at   the 

For  the  following  theorems,  however,  we  assume  same  point,  a.  we  may  have  their  quotient  ap- 

that  f(x)  is  defined  at  every  point  of  an  interval,  proaching  (i)  more  than  one  limit,  (a)  a  unique 

Cotilittuous  Functions.— f(,x)  is  continuous  on  finite  limit,  not  zero,  {3)  zero,  (4)  +00.  For 
an  inteiral  ab  if  it  is  continuous  at  everj'  point  the  first  case  no  extensive  theory  has  been  de- 
of  the  interval;  in  particular,  it  must  be  con-  veloped.  In  the  second  case  the  functions  are 
tinuous  at  a  and  b.  One  of  the  most  famous  said  to  be  of  the  same  order;  in  the  third  case 
propositions  of  real  function  theory  states  the  f{x)  has  an  infinity  of  lower  order  or  is  infini- 
principle  of  uniform  continuity;'  if  t  is  any  tesimal  of  higher  order  than  ^(i) ;  in  the  fourth 
positive  number,  there  is  a3,>o,  such  thAt  on  case  /(at)  has  3n  infinity  of  higher  order  or  is 
every  interval  of  ab  of  length  less  than  dm  the  infinitesimal  of  lower  order  than  ^(ar).  For  ana- 
oscillation  of  f(x)  is  less  than  i.  Other  proposi-  lytic  (unctions  the  notion  of  order  is  well  estab- 
tions  in  this  connection  are  that  a  contintious  lished,  for  other  functions  not. 
function  has  a  finite  maximum  value  f(x,)  and  .  Discontinnctis  Functionf. — A  function  may 
a  finite  minimum  value  }(x,)  and  takes  on  all  fail  to  be  continuous  at  a  point  in  several  ways. 
intermediate  valuee.'  An  important  coToUary  In  the  first  case,  i^W  may  exist  but  be  different 
of  this  is  that  every  algebraic  equation  of  odd  from  /(a).  In  this  case  the  discontinuity  ia 
degree  with  real  coefiicienls  has  one  real  root,  called  removable  (hcfrftare),  because  by  modify-* 
If  a  function  is  monotonic  and  continuous,  it  ing  the  value  of  /(a)  to  be  the  same  as  Lf{x)  '' 
has  a  monotonic  and  continuous  inveree.  a    continuous    function    is    obtained.     If   Lf{x) 

If  /,(.v)  and  /,(z)  are  continuous  on  an  iotorval  fails  to  exist,  /(x)  may  still  approach  definite 

ab  and  if  /.(j:)  =/,(«)  on  a  set  everywhere  dense  limits    from    above    and    from    below.     These 

on   nb.   then  jAx) —Ki.^')   at   every  point  of  the  limits    are    usually    indicated    by    /C«  +  o)    and 

interval   ab.     The  1^  theorem  enables  ua  to  }{a~a).     /(a)  raav  coincide  with  either  of  them 

say  that  ii  a  continuous  fiuiction  is  known  at  or  differ  from  both.     All  these  cases  are  referred 

every  point  of  an   everywhere  dense  subset  of  on  to    as    discontinuities    of    the    first    kind,'     If 

interval,   it  is  known   on  the  whole   interval,  /(o  +  o)  or  /(o~o)  fails  to  exist,  that  is.  if  }(x) 

Since  there  are  enumerable  everyivhere  dense  sub-  approaches  more  than  one  value  as  x  approaches 

sets,  a  continuous  function   is  thus  capable  of  a  Lrom  the  ri^gbt  or  from  the  left,  }{x)  is  said  to 

determination  by  an  enunMrable  set  of  condi-  bai'e   a  discontinuity  of  the   second   kind   at 

tions.     This  phenomenon  is  also  manifested  in  i— o.     For  this   to   occur,   }{x)   inust   have   an 

the  theorem  that  any  continuous  function  may  infinity  of  oscillations  in  every  neighborhood  of 

be   expressed   as   a   convergent   series   of   poly-  „ /'\..t         -l 

nomiats.     Generalizations    of    this    theorem    to  x~a.     Such  a  function  ^a  sm  ^-^in  the  nei?h- 

dtscontinuous  functions  have  been  obtained  by  t^-vnod  of  * 

R.  Baire,"  the  next  class  of  fimrtions  bevond  °°^    .    ^j       „^,ble  that  there  is  a  ti.iite  or 

he  continuous  bemg  those  discontinuous  func-  -^^J^^^^  value   approached   by  /(;.)   on 

tions  whKh  are  r^resentable  by  senes  of  con-  ^.^^  ^^  of  x-a  and  likewise  a  fiite  or  '- 

tinuous  functions.  ^^^^  y^       1      „proached.     These  four  r 

The  class  of  contmuous  functions  includes  as  a  ,    '"^  ""^  „     i      ^   ,  .     -r,    ,    ^   T, 

subclass  the  differentiable    functions,  ..e„  those  bers  are  raneraUy  denoted  by  /(a +  0),  /(a^      , 

continuous    functions    which    possess    at    every  Ija  +  o),   Ka-o).     The   difierences  among  these 

point  a  derivative  (see  Caixulus).     The  exist-  four  numbers  and  /(a)  give  a  variety  of  ways  of 

ence  of  a  derivative,   which  amounts  to  the  con-  defining   a  measure   of   the   amount   of  discon- 

dition  thet  the  graph  of  /(i)  shall  possess  a  tan-  tinuity    at   a   point.     For   example,    the    lower 

Ktil,  puts  a  limitation  on  the  manner  in  which  a  bound  of  the  oscillation  of  j(.x)  on  every  interval 

nction  may  oscillate.'     The  earlier  students  of  which  includes  x—a  is  the  difference   between 

calculus  assumed   that  cverj-  continuous   func-  the  ^eatest  and  the  least  of  these  five  numbers 

lion  may  be  differentiated,  in  fact,  several  proofs  and  is  called  the  oscillation  of  /(x)  at  x-a. 
of   lliis   statement   were   offered.     Weierstrass  •         In    classifying    discontinuous     functions    ac- 

was  the  first  to  give  an  example  of  a  function  cording    to    the    distribution    of  the    poin'.s  of 

which  is  everywhere  continuous  and  stich  that  discontinuity   over   an   interval     there   are   two 

for  r.j  inter\-^  is  it  differentiable  at  every  point,  eases  of  which  other  cases  arc  compounds.     On 

A  subclass  of  the  diftcrcntiable   ftuictions  is  the    one    hand,    are    the    totally    discontinuous 

constituted   by   those   functions   for   which   the  functions,  i.e.,  functions  discontinuous  at  every 

second,  tliird,  and  in  general  the  »th  derivatives  point,  such,  tor  example,  as  the  function  which 

exist.     For  such  a  fujiction  a  formal  expansion  is  + 1  if  x  is  a  rational  number  and  —  1  if  x  is  an 

ty  means  of  Taylor's  formula  (cf.  Sbrihs,  Cai^  irrational  number.     On  the  other  hand,  every 

cuLUs)    is   always   possible,    but    as    has    been  interval  may  contain  a  point  where  /(js)  is  coa* 


V  Google 


tlnuoos;    tuch  a  ftmctiMi  i?  called  point-wise  (cf.  Sbhibs).     Bat  m  this  Eubiict  the  reader  ta 

di^xmtinuous,  though  there  is  some  divergence  referred  to  the  treatises  cited  oelow. 

of  usage  in  this  particular.'     A  point-wise  dis-  BibHofrrapky. — Reftrpnces    bv    number    have 

continuous  function  has  the  property  that  the  been  made  above  to  the  following  n-orka      The 

points  where  the  oscillation  is  greater  than  any  pages  to  which  particular  reference  ia  meant  are 

fixed  positive  number,    (,  constitute  a  nowhere-  indicated  in  parentheses: 

dense  c^^sed    set.     On  considering    an    infinite  (i)  The  article  by  A.  Pringeheim  on  'Grund- 

I      t              ,        ,             ...  lagen   der   Allgemeine   Funlrtionenlehre '   in   the 

sequence.    «,   -,   -,  .  .  .  of  such   numbers,  it   is  t Encyclopadie     der     Mathematischen     WLtsen- 
'   /ten  ^  -■     ■ 


evident  that  the  set  of  points  of  discontinuity  f^^f"*"■\,"■   ■*"   '■  '^^"^  »  more  extended 

iol   a    point-wise    discontfnuous    function    is    ai  ^''?''°8^phy. .                                      .-    u      w    ,    . 

lenumerablc  set  of  nowhere^ense  closed  sets.  ,„<'>■    Weieretrass,   < Mathemat.sche   Werke' 

leered  "^Sps'  itr^^r^J^T^^    thi  ^   (J    R  "D'eJek^d  ■«E««.ys  on  N„n,ber.>  t^. 

'^;tf  refeo^;>V-Ms^'?l"kS.  '  U  f}^^    '-^    ^^e    German    by    W.    W.    B^nan 

is  easily  seen  by  aid  of  the  principle  ot  uniform  ^^f'^^SP'  '9°' '-    ,  o  ■.^„           n  _^    j 

continuity   that  every  continuora   function    is  ,   <i'.°,'^"S"'15?"J*S' S'.f'^'*?*  ?" 

integrable  and  it  is  also  evident  that  a  totally  tntnsBn.ten    Mengenleht«T   (M.Uira.tu«he   An- 

discSntinuous  function  is  not  integrable.     Rie-  "'"■^"'i,-'?'  'SK'' ,,„    .    .      „     .... 

mann  uroved  that  a  necessary  aid  sufficient  ,  J"  ,??,'=!";■,          ?!?^S'^i.''"  "^l^?"!""- 

conditiJn  for  the  integnbility  of  a  discontinuous  Hhre,.  CreUe  ,  i  Jomal  lo,  Matbenntili  ■  (vol.  ,4. 

function  is  that  the  set  of  points  at  which  the  /?;  ^  ^;,''J.fl-     ^-,0    ■  u.  vii.      j-    « 

oscillation  of  Hx)  is  greater  than  any  positive  ,  ^^>  A.  SchoenlhM.  '  asncht  fiber  die  Mengen- 

number  shall  ii  01  colitcnt  scm.-    Thus*^an  in.  Wto    Jabresbeneht  der  Drntscb.,  M.thenmti. 

tegrabte  function  is  continuous  or  so  point-wise  <"'  y'S""»>"!K  .ft"''  -'■  L*"),''  f^- 

ditontinuou.  that  the  set  of  oolui.  if  discon-  'i^  ?'\.  ?"'■  ''^~™  "!"  funktionen  erner 

tinuity  is  an  enumerable  set  o5  sets  of  content  r.?"''S='"l,  "^f"  °r?=^    S'SSl"  '!"f 

jgj^  lation  from  the  Itahan  by  J.  Liiroth  and  A. 

The  content  of  a  point.set  is  the  definite  in  ^^fBt  ^.'P^S.  189=,  page  317) 

tegral  of  a  function  ib.ch  is  equal  to  unity  for  .  <?)  <>..§'°'?  ^'>.  J-  0"«»".  "Tbeor«i«;ben 

air  points  of  the  set  and  to  «to  for  all  6ther  A,lthnj«ltl  (I^rpaig.  rpoo). 

points..   (Jorrcsponding   to   the    Borcl-I^besgue  p^itSnlSifeSS/i^TlioT"  ^^'° 
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generalization  of  content  is  a  general! ^..1.1x1.  ui  ,  v  «,  i  j  ;■-.  •  "i..-  v  .  ,  .. 
ftie  definite  integral,  due  to  Ltbesgue,"  which  „  C^")  <=.  Jordan.  •Coure  dAnalyw'  (ad  ed.. 
extends  the  notion  to  a  very  broad  class  of  ™s-  '|93.  page  54)  ,  -„,.^  -  , 
functions.  This  generalization  has  been  guided  ,  <".>  ^\  °S--  T^^  *^  !*  "•>«■""  de» 
largely  by  the  aim  to  state  the  definitions  of  *onct'™is'  (**"ns,  1808.  page  41). 
.differentiation  and  integration  in  such  a  way  (")  H  Lebeaque,  Lefonsffurl  int.»ra.tionet  U 
that  they  shall  be  inve^  operations.  Accord-  ««herchf  desfonctiwia  pnmitives>  {Pans.  1904). 
ing  to  the  usual  definitions  &  Calculus)  this  (j?)  **-,  f^":'  'Www  surles  (oncUons  dia- 
ls true  for  a  limited  class  of  functions,  but  there  «>ntinuM    [I'aris,  1905), 

exist,  on  the  one  hand,  functions  whose  integrals         ^\*^ .^i^^^-  *Les<»"  but  lea  S*nes   Diver- 

cannot  be  differentiated,  and,  on  the  other  hand,  g»i««'  (yans,  1903;. 
functions    whose    derivatives    cannot    be    inte-        ,        ■  ,    ■    .,  ,1.       ,-    "^**''''  .Y"*,"!^; 

Lted.     The  only  effective  generalisation  of  the      Assoc%at€  .»  Mathtmattcs,  UnwrsUy  of  Ckwaef>. 

-^-ative  that  has  been  suggested  in  this  con-        ^^f^    rt If,  Richard,    Anglo-American    poet: 

.on  ,s  the  substitution  fir  the  regular  l.m.t  ^   Kramiield,  Sussex,  u  Junli834;   d.  Oakland. 

Of   Mi'l-fMrnx-x^,    one   of   the   upper   and  f^^     ^g  q^    ^g  g      He  published  a  volume  of 

lower   bounds  6i  the   values  approached  by  it  veree, 'Guesses  at  the  Beautifu].>  when  18;  came 

^  A.ffEIS^?"  ""'  ^T  ^^"l  ° '.^      ™        ■  t°  ^t*^  United  Stat*^  in  1854,  settling  in  Kansas. 

Attempts  to  generalise  the  hmiting  process  m  ^j    becoming  a   follower  of  John   Brown,  en- 

vanous    directions    are    characteristic    of    the  ^^^  j^  ^j^^  \^^^^  -^  J  3^  ^    ;^ 

prea«it   tendencies   >"   "»a^ys,s      The   pnncipal  „f  ^    ^^^_        ^      ^^.^  g  1^      Among  his 

results  so  far  have  been  obtained  ,n  connection  j^t-known  poen^are^<My  Slain>  and  'In^- 

with  infinite  divergent  senes  by  Cesaro,  Mtttag-  ,;       ,      ,  roUection  of  his  ooems  was  «5it«J  hv 

Leffler.   Borel,"  and  others.     Another  class   of  S    V   H^ton  (^ool 
problems  is  the  solution  of  ftmctional  equations.         '  ■' '  ^^'' 

For  example,  it  is  known  that  among  continuous        Realgar,     a     gorgeous,     auitna-red     mineral, 

fimctions.    if   1{x-\-y)—f{x)-Vf{y),    then  f{x)—  found  massive  and  in  transparent  or  translucent, 

(lr-(-&.     But   is   this   true   if   the   restriction   of  monoclinic    crystals    of    short    prismatic    habit, 

continuity  he  removed?  Its     lustre     is     resinous,     hardness     i.j     to     i: 

Furutions  of  More  than  One  Variable. — The  streak  orange-red.  Analysis  shows  that  it  con- 
above  account  has  dealt  entirely  with  functions  tains  sulphur  19. 9,  arsenic  70.1.  yielding  the 
of  one  variable.  A  single-valued  function  of  formula  AsS  or  arsenic  monosulphide.  thouch 
several  \'ariable8,  /(r,  x,...  x^)  is  a  variable  y  it  is  usually  regarded  as  arsenic  disulphide, 
such  that  to  every  set  of  values  (*,,*„  ....  .tJ  As,S,.  Upon  exposure  to  light  it  soon  disin- 
there  corresponds  one.  and  only  one.  value  of  y.  tcgrates,  changing  to  a  pulvendent.  orange- 
The  theory  of  such  functions  differs  from  that  yellow  orpiment  (As,S^  and  white  arsenoUte 
which  we  have  been  considering  mainly  in  that  (ASjOj).  Several  locahties  in  Hungary  and 
the  point-sets  involved  are  no  longer  Unear,  but,  neighboring  countries  are  of  commerit^  as  well 
rather,  «  dimensional.  The  approach  to  a  point  as  mineralogical  importance.  It  has  recently 
in  a  limiting  process  may  now  take  place  not  been  discovered  in  Macedonia,  at  Mercur  in 
only  from  two  sides  but  by  an  infinity  of  paths.  Utah,  and  massive,  in  enormous  deposts.  in 
In  grasping  this  situation,  the  principal  idea  so  the  State  of  Washington.  Its  previous  rarity 
far   advanced   is   that   of   uniform   convergence  precluded    its    use    in   the   manufacture  of  aii 


REALISM 

senioud  oxMe,  for  which  purpose  it  h  now  ex-  "reals'  that  exist  in  and  for  themselves,  indt- 

tcnsively  mined  in  Washington.     Artificial  real-  pendently   of  any   relation   to   mind.      Its   main 

gar,  known  as  'red  orpiment"  or  "ruby  sulphur,"  historical   contention   has  been   in  opposition  to 

when    mixed    with    nitre    forms    "white    Indian  any  theory  that  would  reduce  the  world  to  a  sys- 

fire."  tern    of    ideas.      Usually    the    argument    of   the 

Realism,  (i)  a  term  used  in  two  tunda-  realists  has  been  directed  against  the  type  of 
menially  different  senses  in  the  history  of  phi-  idealism  that  attempts  to  interpret  reality  in 
losophy.  (a)  During  the  perbd  of  Scholasticism  terms  of  the  consciousness  of  finite  individuals. 
(q.v.).  realism  denotes  the  doctrine  that  uni-  ^ul  it  also  maintains  that  real  things  possess  a 
versals  have  in  some  sense  an  existence  which  heing  outside  and  in  a  real  sense  independent  of 
is  independent  of  the  particular  things  that  ap-  'he  absolute  experience  of  God.  We  may  grant, 
pear  to  the  senses.  This  theory  is  derived  from  'he  realist  would  argue,  that  God  knows  all 
Plato's  doctrine  of  ideas,  and  goes  back  ulli-  things,  yet  these  things  are  not  merely  his  ideas, 
mately  to  the  Socratic  view  that  only  through  but  possess  a  reality  and  independence  of  their 
the  concept,  or  universal  idea,  is  it  possible  to  own.  Thesereal  things  are  variously  conceived  in 
obtain  real  knowledge.  Plalo,  developing  this  the  different  systems.  In  the  Scottish  Philosophy 
position,  maintained  that  the  universala,  as  ideas,  (founded  by  Thomas  Reid  1710-96),  we  have 
exist  apart  from  the  world  of  sensible  appear-  the  doctrine  of  "Natural  Realism.*  That  is, 
ances,  and  form  the  true  and  abiding  reahty,  things  are  regarded  as  real  just  as  they  are  given 
while  the  latter  is  merely  the  world  of  imperfect  through  immediate  perception.  In  knowing,  the 
copies,  the  transitory  and  inadequate  represen-  mind  deals  directly  with  independent  real  things. 
tations  of  this  true  world  of  supersensible  exist-  This  reality  is  guaranteed  by  'Common  Sense," 
■ence.  In  spite  of  the  ditFerences  in  name,  then,  or  the  fundamental  intuitions  of  mankind.  By 
and  the  necessary  difference  of  interest  in  the  Kant,  on  the  contrary,  the  world  of  perceptive 
problem  due  to  the  special  intellectual  outlook  of  experience  is  regarded  as  merely  a  phenomenon 
the  times,  medijeval  realism  in  its  earlier  and  ex-  of  consciousness.  There  remains  for  Kant,  how- 
treme  form  is  identical  in  standpoint  with  Pla-  "er,  a  world  of  things- in- the  ma  elves  beyond  ex- 
tonic  Idealism.  The  later  medieval  realists,  under  perience  which  can  never  be  known,  but  which 
the  criticism  of  nominalism  (q.v.),  modified  the  we  are  necessarily  obliged  to  think  as  the  basis 
extreme  view  that  universals  exist  apart  from  of  the  phenomena!  world.  As  completely  un- 
things,  in  the  same  direction  in  which  Aristotle  known  and  unknowable,  this  world  of  ultimate 
modified  Plato's  doctrine  of  the  separate  exist-  reality  is  mcapable  of  any  description  or  theoret- 
«nce  of  ideas.  That  is,  instead  of  defending  the  ical  treatment  whatever.  Herbert  Spencer,  who 
extreme  proposition  that  universals  exist  prior  speaks  of  his  view  as  "Transfigured  Realism," 
to  and  independent  of  things  (universalia  ante  occupies  fundamentally  the  same  position  as 
rem),  they  maintained  with  Aristotle  that  it  is  Kant.  Herbart  (1776-1841),  while  agreeing  with 
the  universal,  the  type  or  form,  that  constitutes  Kant  that  the  world  of  sense  experience  is  phe- 
the  particular  an  individual  thing,  and  that  the  nomenal  and  exists  only  for  a  knowing  con- 
two  are  therefore  always  found  together  sciousness,  still  holds  that  it  is  possible  to  defin*. 
(uHwersalia  in  rebiu).  The  whole  problem  and  determine  by  means  of  metaphysical  investi- 
of  the  relation  of  the  universal  and  the  par-  Ration  the  nature  of  reality  in  itself.  He  there- 
ticular,  as  it  presented  itself  to  the  Scholastic  fore  postulates  the  existence  of  a  plurality  of 
mind,  received  its  most  adequate  statement  absolute  "Reals'  (Reale).  each  of  which  is  sim- 
and  solution  at  the  hands  of  Thomas  Aquinas,  pie  and  unchangeable,  and  between  which  rela- 
Hie  pointed  out  that  there  is  a  sense  in  which  tions  obtain  which  give  rise  to  the  phenomenal 
all  of  the  formulas  that  had  been  proposed  by  order  of  experience.  Leibnitz  (1646-1715)  in 
realists  and  nominalists  alike  are  true  and  his  doctrine  of  Monads,  Fechner  (1801-87),  and 
justifiable.  We  may  say  that  the  universal  is  Lotze  (1817-81),  regard  the  ultimate  of  nature 
prior  to  the  thing  and  independent  of  it,  inas-  of  reality  to  be  a  system  of  psychical  forms  of 
much  as  we  must  suppose  that  the  idea  as  a  uni-  existence  or  souls. 

versal,  existed  in  the  mind  of  God  before  par-  (2)  In  the  Fine  Arts  and  in  Literature.  Real- 

ticular  things  were  created ;  and  in  this  sense  we  ism  is  opposed  to  Idealism.    In  general,  it  may  be 

may   therefore   accept   the   statement   universalia  said  that  realism  insists   on   correspondence   with 

ante  rem.     But  it  is  the  presence  of  universals  that  nature,  on  representingthingsas  they  are  actually 

gives    to    particulars    their    reality,    and    it    is  found  in  experience,  while  idealism  tends  toward 

through   their  presence  in  things  that   they  are  an   imaginative  treatment  which   does  not   limit 

known  to  us ;  therefore  the  formula  universatia  itself  to  reality  as  actually  known.     These  two 

in   rebus   is   justified.      Furthermore,   it    is   the  methods   of   treatment   can   never   he   absolutely 

particular,  not  the  universal,  that  is  first  known  exclusive  of   each   other.     In   the  work   of  any 

to    us.     So    that    from    the    standpoint    of    our  given  individual  one  element  or  the  other  may 

knowledge,  we  may  admit  the  nominalistic  pro-  be  most  prominent,  but  both  must  be  present  if 

position  tiniveriolia  post  rem.  the  picture  or  statue  or  writing  is  to  rank  as  an 

(6)  In  modern  philosophy,  realism  has  an  en-  artistic  production.  Both  in  the  choice  of  subject 
tirely  different  meaning,  and  is  directly  opposed  and  in  the  details  of  his  treatment  the  realistic 
toidealism  (q.v.).  Realism  in  modern  sj-stems  artist  idealizes;  that  is,  he  interprets  the  actual 
assumes  many  forms,  just  as  idealism  does,  and  by  isolating  it  from  the  context  or  environment 
the  two  views  approximate  to  each  other  in  so-  in  which  it  appears,  and  which  serves  to  some  ex- 
called  doctrines  of  ideal-realism.  But  yet  the  tent  to  hide  its  true  significance,  and  secondly, 
fundametital  distinction  between  these  two  types  he  also  idealises  by  representing  in  his  treat- 
of  thought  remains,  and  may  be  definitely  stated  ment  what  is  universal  and  essential,  omitting 
as  follows.  Realism  maintains  that  the  universe  certain  things  and  selecting  others  with  this  end 
W  composed   of  a  larger  or  smaller  number  of  in  view.     On  the  other  hand,  the  idealist  who 
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*bodies  forth  the  forms  of  things  unseen,*  or  chaps,   ij.-iv. ;   W.  Knight,   'Idealism  and  Ex- 

sings  of  "a  light  that  never  was  on  sea.  or  land,*  perience     in     Art,     Literature    and     Life*      (in 

must  ncverthekss  be  "true  to  nature,"  in  the  sense  'Essays   in   Philosophy,'    i8go)  ;   David   Sauva- 

that   his  imagination   must   work    in   accordance  gest,  <Le  realisme  et  te  naturalisme  dans  la  lit- 

with  the  laws  of  reality.     Otherwise  the  result  terature  et  dans   I'art'    (1890);   P.  Mahnn,   'G. 

is  something  grotesque  and  fantastic.     We  do,  Hauplmann  und  der  modeme  Realismus'  (1894). 
however,   speak  of   the   work  of   any  particular  J.    H.    CsEicHtOH. 

individual  as  realistic  or  idealistic  according  as       Professor  of  Philosophy,  Cornell  University. 
the  treatment  shows  more  prominently  one  tend-  RealKhulen,  ra-al'shoo-len,  a  class  of  in- 

ency   or   the   other.     There   arc   three   ways    in  stitutiona   in   the   German   system   of   secondary 

which  these  different  tendencies,  or  attitudes  of  education    characteriMd    by    the    emphasis    laid 

mind,  are  shown  in  the  fine  arts  and  literature,  upon  the  study  of  the  sciences,  mathematics,  and 

In   the  choice  of  a  subject  matter,   the   realist  modern   languages   as  opposed   to  the  gymnasia 

,  selects  either  something  actually  existing,  some  in    which   the   classics  constitute   the   principal 

familiar  scene,  or  well  known  event,  or  at  least,  feature  of  the  curriculum.    The  Realschule  took 

if  he  does  not  make  an  exact  transcript  of  a  its  rise  in  Germany  in  the  early  part  of  the  i8ih 

particular  object  or  set  of  occurrences,  it  is  the  century,  but   did   not    attain    its    ful!    develop- 

concrete  individual    things   of  experience  wilh  mem   until   the  second  half  of  the   19th   cen- 

whlch  he  deals.     Idealism,  aiming  more  directly  lury,  when  the  tremendous  progress  of  science 

at  the   representation  of  what  is  universal   and  compelled,   after   a    long  struggle,   the    recogni- 

typical,  constructs  for  itself  its  forms  and  mat-  tion  of  this  type  of  school  as  of  equal  rank  with 

ter,  choosing  to  express  itself  through  a  repre-  the  gymnasia  in  the  national  system  of  educa- 

sentation  it  may  be,  of  angels,  Graces,  or  Ma-  lion.      In    the    struggle,    however,    between    the 

donnas,  or  through  a  literary  portrayal  of  events  classical  school  and  the  scientific  school  a  mixed 

and  occurrences  of  some  past  time  that  admits  of  form  was  developed,  approaching  more  nearly  to 

free   imaginative   treatment     This   difference   in  the  Realschule  in  the  importance  attached  to  the 

choice   of    subject    matter   also   carries    with    it  non-humanistic  branches,  but  including  Latin  in 

important  variations  in  manner  of  portrayal.    As  its    lists    of   studies.      This    type    of    school    is 

realism  aims  more  directly  than  idealism  atcor-  known  as  the  Real-gymnasium,  and  between  it 

respondence  with  nature,  it  is  clear  that  it  must  and  the  gymnasium  the  differences  are  growing 

emphasize  to  a  greater  extent  fulness  and  accu-  less   every   year,   especially   since   the    study   of 

racy  of  detail.     But  there  is  also  a  difference  in  the  Greek  in  the   Prussian   gymnasia   was   rendered 

kind  of  detail  that  is  chosen,  and  in  the  emphasis  non-obllgatory     in     1900,       Real-gymnasia     are, 

that  is  given  to   details   of  different  characters,  however,  included  under  the  general  designation 

As  it  is  the  object  of  realism  to  represent   its  of  Realschulen,   a   term   which,   in   its   broadest 

subject  matter  in  concrete,  individual  form,  the  signification,  includes  the  fallowing  classes:   (1) 

details -which  are  essential  to  produce  this   im-  OberreaUchulen    (Upper   Real    Schools),   scien- 

pression  are  naturally  emphasized.     An  idealistic  tific    schools    with    a    nine    years'    course,    giv- 

treatment,  on  the  other  hand,  seeking  to  repre-  ing    no    instruction    in    the    ancient    languages ; 

Mnt  more  directly  the   universal   and   essential,  (2)    Realgymnasien    (Real- gymnasia),   scientific 

necessarily   gives   an   entirely  different  value  to  schools  with  a  nine  years"  course,  givmg  instruc- 

the  various   details,  omitting,   it  may  be,   much  tion   in   Latin;    (3)    Realschulen    (in   a   stricter 

that  would  be  regarded  as  essential  in  the  school  sense),  the  same  as  the  OberreaUchulen,  without 

of  realism,  and  giving  a  prominent  place  to  what  the    highest   class,    giving   thus    a    seven   years' 

the   latter   might   keep    in   the   background.      It  course;  (4)  Realprogymnasien,  bearing  the  samt 

is  false  art  and  a  false  realism,  however,  that  relation  to  the  Realgymnasien  as  the  Realschulen 

emphasizes  what  is  ugly,  unpleasant,  and  patho-  to  the  Oberreatschulen;  and   (5)   Hohere  BUr- 

logical  in  such  a  way  as  to  make  these  the  most  gerschulen    (higher  middle  schools),  offering  a. 

prominent    features   of    the   total    work.     This  six    years'   course    without   Latin.     While   the 

rialisme  has  rightly  been  held  to  be  characteristic  Real- gymnasium  has  been  approaching  the  clas- 

of  a  decadent  art,  of  an  art  that  is  inevitably  sical    schools    in    character,    the    Real-schools 

suicidal.     For  the  real,  which  it  is  the  business  proper   have  been   extending  their   scope  so   as 

of   art    to    reveal    and    portray,    in    nature    and  to  include  various  forms  of  technical  and  even 

in    human    nature    alike,    is    the    universal,   tiie  industrial  education.     Graduates  of  Reai-schools 

abiding,    and    hence    the   normal;    for    what    is  are  ineligible   for  admission  to  various  depart- 

diseased  and  monstrous  are  necessarily  particu-  ments  and  faculties  in  the  universities,  the  most 

lar  and  transient.     Art,  like  all  conscious  activ-  liberal   conditions  prevailing  in   Prussia,   where 

ity,  can   only   live   so   long   as   it   assumes   that  only  the  faculty  of  theology  is  closed  to  them. 
what  is  rational  in  the  fullest  sense  must  be  real.  Realty   and   the   terms   real   property  and 

Consult  for  Realism  in  Philosophy.  Windei-  real  estate  denote  the  interest  one  has  in  lands ; 

band.    'History  of   Philosophy,'   823    (trans,  by  it  applies  not  only  to  ground  but  to  everything 

J.  H.  Tufts);  Maurice.  'Mediaeval  Philosophy';  which    is  attached   or  a  part  of  it,   as   trees, 

Lowe,  'Der  Kampf  zwischen  Nominalismus  und  stones,    houses,    or    other    structures.    Timber, 

Realismus    im    Mittelalter'     (r8?6);    Hamilton,  grain,  and  grass  rooted   to  the  soil  are   realty, 

'Lectures  on  Metaphysics'   (i8sg)  ;  Seth,  'Scot-  though   when   severed   they   become   personalty, 

tish   Philosophy'    (1885)  ;   Spencer,   'First  Prin-  Any  crop  which  is  an  annual  product  of  the  soil 

ciples'  ;     Ward,    article     'Herbart'     in     'Ency.  when    ripe   is   considered   as   personal   property. 

Brit.'  ;    Lotze.    'Metaphysics'  ;    Case.    'Physical  Permanent  buildings  erected  on  one's  land  with- 

Realism'     (i^)  ;    McCosh.    'Realistic    Philos-  out    permission    become    the    property    of    the 

ophy  Defended'   (1887).   For  Realism  in.^sthet-  owner  of  such  land,  without  regard  to  the  own 

icB,    Symonds.    'Essays    Speculative    and    Sug-  ership    of    the    materials.     Fixtures    or    things 

festive' ;  La  Farge,  'Considerations  on  Painting,*  which  have  been  attached  to  the  realty  and  can- 
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not  be  removed  without  injury  to  it,  or  which  were  drawn  b^k  on  the  right  and  left  xbout 
luve  become  so  adapted  to  the  building  or  land  800  or  goo  yards,  at  nearly  right  angles.  Both 
as  to  be  necessary  to  its  use,  are  considered  a.  flanks  were  exposed  to  reverse  fire  from  the 
part  of  the  realty.  Id  addition  to  the  elements  front  Miles  held  the  right  half  of  these  works, 
of  realty  which  have  been  above  described,  are  Gibbon  the  left  half.  Gregg's  cavalry  held  the 
rights  which  are  connected  therewith,  such  for  approaches  in  the  direction  of  Petersburg  and 
example,  as  a  right  of  way,  a  right  to  the  use  Dinwiddle  Court  House.  When  Hancock's 
of  water  course  and  easements.  An  uninter-  movement  became  known  to  the  Confederates 
rupted  use  of  any  easement  or  right  for  20  years.  Gen.  A.  P.  Hill,  with  the  larger  part  of  his 
or  any  less  period  fixed  by  statute  raises  pre-  corps,  together  with  G.  T.  Anderson's  brigade 
sumption  of  title.  The  various  esutes  which  of  Longsireefs  corps  and  Gen.  Wade  Hampton's 
one  may  possess  in  realty  had  their  origin  in  '""»  cavalry  divisions,  marched  to  prevent  the 
the  feudal  system  of  England,  the  fundamental  destruction  of  the  railroad,  and  at  a  p.m.  of 
principle  of  which  is  that  the  king  was  the  the  ^Sth  Gen  Wilcox  s  division  made  two  at- 
original  proprietor  of  all  the  land  in  his  king-  ,^?,ks  "pon  Miles,  which  were  repulsed,  leaving 
dora,  and  no  one  came  into  any  part  of  it  billed  and  wounded  within  a  few  yards  of  Miles 
except  by  gift  from  him,  or  in  return  for  feudal  f™-"-  ^t  S  p-m-  Hill  opened  a  heavy  arlilleo' 
services,  and  thus  the  land  was  divided  among  *"«  ="4j  ^t  the  end  of  15  minutes  Gens.  Heth 
a  graded  body  of  owners  beginning  with  thi  and  Wilcox,  with  five  brigades  and  three  regi- 
king-s  noblemen.  In  the  United  Stales  all  the  ""^"'i'  r^^^^-^'"*!,''?',  c'"^""  "P"",  *■'''"■  '""^ 
instances  of  feudal  tenure  have  been  abolished,  a  part  of  his  line,  held  by  raw  recruits,  gave  way, 
In  Canada  the  tenure  by  which  land  is  held  ^P^^^°T^-J:  '',^",?^-  ^^  '^'^  ""5'^  '™*  ""* 
varies  in  the  different  provinces,  some  being  "S^"  ."*  Gibbons  line  gave  way  and  two  more 
largely  regulated  by  a  statute  enacted  during  JS"^'"  ^="  '"•?  Possession  of  the  Confederates. 
the  reign  of  George  III.  P'^"^?  ™^^  ""^"'^^  '"  ^^^'  ^'^  '"«  ground, 
T.-.i.  t„=  !,•=«  j^G„=j  .  •  _  i>  1,  but  his  troops,  many  of  whom  were  new  re- 
Title  has  been  defined  as  a  means  whereby  ;  ^^^  /„'f ^^  ^  responded  feebly  and 
the  owner  of  lands  has  the  just  possesion  of  f^j,  ^3^^  under  the  first  fire.  Miles  rallied  the 
his  property;  title  may  be  acquired  by  descent,  g„^  ^ew  York,  and  by  desperate  fighting  re- 
that  IS,  through  the  death  of  an  ancestor,  by  („„k  a  part  of  his  line  and  his  lost  battery, 
purchase,  or  by  operation  of  law  The  legal  Hampton's  cavalry  now  attacked  Gibbon  and 
title  of  land  is  usually  transferred  from  one  j^ove  him  entirely  from  his  works,  but  was 
person  to  another  by  means  of  a  deed,  the  many  checked  by  a  heavy  flank  fire  from  Gregg's  dis- 
essentials  of  wh.ch  are  fixed  by  the  statutes  in  counted  cavalry,  upon  which  Hampton  turned 
various  jurisdictions.  o„  Gregg  and  forced  him  back  to  the  left  of  a 
Ream's  Station  Battle  of  As  the  ex-  •'"*  which  Gibbon  had  established  a  short  dis- 
tension of  Gen.  Grant's  left  to  Globe  Tavern  on  tance  in  rear  of  the  intrenchraents  from  which 
the  Weldon  Railroad  (see  Gmjbe  Taverw,  Bat-  he  had  been  driven.  An  effort  made  to  retake 
Tii  or)  did  not  prevent  Gen.  Lee's  use  of  the  *''«  mtrcnchments  failed  because  of  the  inability 
road  as  a  line  of  supply  up  to  a  point  within  of  the  Union  commanders  to  induce  their  men  to 
a  day's  wagoning  to  Petersburg,  Gen.  Grant  Sp  *?''"^''''~  ^\,%^^  Hancock  withdrew  from 
determined  to  destroy  the  road  as  far  down  as  the  field.  Gen.  Hill  made  no  attempt  to  toilow 
Rowanty  Creek,  13  miles  beyond  Globe  Tavern.  "P  his  advantage,  but  returned  to  the  Petersburg 
On  22  Aug.  1864  Gen.  Hancock,  with  Miles'  "" trench menls,  leaving  Hampton  s  cavalp;  at 
and  Gibbon's  divisions  of  the  Second  Corps  and  Reams  Station.  The  Union  loss  was  669  killed 
Gen.  Gregg's  cavalry  division,  in  all  about  8,500  """^  wounded,  and  2.073  captured  or  missmg, 
men.  moved  to  the  left,  and  by  night  of  the  24th  !?8«ther  with  12  stands  of  colors  and  nine  guns. 
had  destroyed  the  road  from  Globe  Tavern  to  a  The  Confederate  loss,,  as  reported  by  Hili,  was 
point  three  mUes  south  of  Ream's  Station,  and  J^o,  chiefly  if  not  entirely,  killed  and  wounded. 
12  mUes  from  Petersburg.  During  the  24th  ^o"''"'* ^  'O'^'^'al  Records.>  Vol.  XLII.;  Hum- 
Gregg's  cavalry  was  sharply  attacked  by  Gen.  ^ifj?^'  ,T*!«  Virginia  Campaign  of  1864-5  : 
Butler's  division  of  Confederate  cavalry,  and  at  Walker.  'History  of  the  Second  Army  Cjjrps' ; 
night  Gen.  Meade  informed  Hancock  that  Con-  T^e  Century  Companys  'Battles  and  Leaders  of 
federate  infantry  was  moving  in  his  direction,  the  Civil  War,>  Vol.  IV.  E.  A.  Cabman. 
b«t  as  yet  none  had  been  seen  by  Hancock.  Reapers  and  Reaping.  See  American  Farm 
At  daylight  of  the  25th  a  cavalry  reconnoissance  Implements. 
drove  in  the  Confederate  pickets,  and  Gibbon  Rear-horBe.  See  Mantis. 
was  ordered  to  move  out  from  Ream  s  Station  „  .  .  „  .  .  .  ■  . 
and  complete  the  destruction  of  the  road.  Gib-  „^*'^''l,^'**'.  ^"^J!'  ^'5*^"'=^"  "^u 
bon  had  hardly  gotten  well  on  the  road,  when  ?ffi«r:  b.  Maryland,  12  Nov.  1838;  d.  Wash- 
the  Union  cavalry  was  driven  in  by  cavalry  sup-  i-^ton.  D.  C,  9  Feb.  igoi  He  entered  the  navy 
ported  by  infantry,  and  he  was  obliged  to  deploy  '"  '860,  was  appointed  third  assistant  engineer, 
a  strong  skirmish  line  to  check  the  enemy  in  a'ld  served  through  the  Civil  War  with  promo- 
pursuit.  Prisoners  taken  from  three  of  Gen.  t'on  becoming  first  assistant  engmeer  in  i86iV 
A.  P.  Hill's  divisions  showed  that  the  Confed-  J"  '874  he  was  made  chief  engmeer  and  served 
enites  were  in  strong  force  and  Gibbon  was  or-  "}  that  capacity  until  igoo,  when  he  was  re- 
dered  back  to  the  Ream's  Station  inlrenchments,  t'"d  with  rank  of  rear-admiral. 
where  he  arrived  at  10  a.m.  and  united  with  Reasoning,  or  Inference,  is  a  mental 
Miles'  division.  The  tntrencbments  were  very  process  in  which  we  advance  from  some  known 
light  and  had  been  hurriedly  thrown  up  1^  facts  to  the  truth  of  some  other  fact  which  is 
Crtn.  James  H.  Wilson  in  his  cavalry  fight  near  different  from  the  starting-point.  The  basis  for 
that  place  late  in  the  preceding  June.  They  ran  the  transition  is  always  found  in  the  knowledge 
along  the  railroad  about  ?oo  yards   and  then  f-om  which  we  set  out:  this  is  taken  or  as- 
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sumed  to  be  real,  and  in  it  is  found  the  ground  less  explicit  processes  of  reasoning.  Reasoning 
,  and  justification  for  the  advance  to  something  does  not  go  on  in  a  vacuum,  nor  is  it  a  separate 
else.  The  differentia  of  reasoning  thus  appears  and  distinct  function  of  mind  that  in  some 
to  be  mediation;  when  we  reason  we  infer  that  mysterious  way  spins  truth  out  of  itself.  But 
something  is  true  because  something  else  is  reason  is  on  one  side  a  universal  function  of 
true.  Knowledge  derived  from  reasoning  may  receptivity;  it  receives  its  material  from  eveiy 
therefore  be  termed  mediate,  as  opposed  to  the  channel  of  experience,  and  is  itself  just  the 
immediate  knowledge  obtained  from  sense  per-  unifying,  co-ordinating,  and  systematizing  life 
ception  and  memory.  The  question  at  once  of  experience.  Deduction  and  indiiction  are 
arises  how  any  mental  content  can  justify  an  ad-  often  spoken  of  as  if  they  were  distinct  species 
vance  to  something  different  from  itself?  How  of  reasoning.  Reasoning,  however,  is  always 
are  we  ever  warranted  in  passing  from  tlic  one  and  the  same  process.  It  consists,  as  we 
known  to  the  unknown?  This  is  not  merely  have  seen,  in  connecting  parts  of  experience  by 
the  question  thai  Mill  raised  as  to  whether  all  the  discovery  of  some  identical  element  in 
syllogistic  reasoning  —  all  advance  from  prem-  them.  This  identity,  as  present  in  various  par- 
ises  to  conclusion  —  was  not  a  petitio  principii;  ticulars,  we  may  speak  of  as  a  universal,  or 
but  it  concerns  all  reasoning,  inductive  and  de-  general  principle,  and  therefore  say  that  when 
ductive  alike.  The  dilemma  is  that  if  the  result  we  reason  we  unite  particulars  through  a  gen- 
is  not  contained  in  the  starling- point  the  ad-  eral  law  or  principle.  Now,  the  difference  be- 
vance  does  not  seem  to  be  justified;  if  it  is  tween  deduction  and  induction  ia  a  difference 
already  present,  the  reasoning  shows  nothing  in  the  starting-point  and  in  the  direction  in 
new.  The  view  of  Leibnitz  was  that  ail  reason-  which  we  proceed.  If  we  are  already  in  pos- 
ing is  analysis,  a  drawing  out  and  fuller  explica-  session  of  the  general  law,  and  set  out  to  apply 
tion  of  the  original  datum  of  the  mind.  Kant  it  to  particular  cases,  we  are  using  deduction, 
pointed  out  that  thinking  involves  also  synthe-  If,  however,  our  starting-point  is  the  particular 
sis,  new  constructions  and  additions  to  the  ma-  instances,  then  we  reason  inductively  to  dis- 
terial  from  which  it  starts,  and  he  lakes  as  the  cover  the  universal  law  of  C' 
fundamental  problem  of  his  'Critique  of  Pure  cases  the  structure  of  the  c 
Reason'  the  question,  how  such  synthetic  judg-  is  the  same,  and  consists  in 
mcnts  are  possible.  His  answer  is  essentially  particulars,  in  virtue  of  our  insight  into  the 
identical  with  that  which  Aristotle  gave,  namely,  universal  law  or  principle  expressed  in  them, 
that  the  mind  or  reason  (»(!t)  itself  enters  In  this  reference  to  a  universal  principle,  we 
into  the  process  as  a  premise  — or.  in  other  have  also  that  which  distinguishes  reasoning 
words,  that  it  is  through  the  creative  activity  from  the  transition  from  idea  to  idea  of  the  asso- 
of  the  mind  that  the  new  truth  is  reached,  ciative  process.  In  a  large  part  of  the  conscious 
Whether  or  not  one  can  connect  one  fact  with  -  life  which  usually  is  described  as  thinking,  one 
another  in  a  logical  way  depends  upon  one's  idea  by  its  very  presence  seems  to  call  up  an- 
intellectual  ability  to  discover  points  of  essential  other,  without  the  apprehension  of  any  untver- 
resemblance  or  identity  between  facts.  The  sal  or  essential  law  of  connection.  But  this  is 
good  reasoner  is  he  who  can  look  beneath  the  mere  drifting  on  the  part  of  the  mind.  In  rea- 
surface  and  detect  identities  that  are  not  at  soning  the  mind  is  fully  awake;  it  sets  a  definite 
once  obvious,  as  Newton,  for  example,  did  when  purpose  before  it,  and  proceeds  by  active  at- 
he  reasoned  from  the  fall  of  the  apple  to  the  tention  and  analysis  to  discover  essential  and 
movements  of  the  heavenly  bodies.  Reasoning,  necessary  points  of  connection.  It  thus  uses  as- 
then,  may  be  defined  as  the  process  of  discov-  sociatbn  for  its  own  purposes ;  so  that  it  we 
cring  essential  resemblances  or  points  of  iden-  define  reasoning  as  a  process  of  association, 
tity  between  things.  we  must  add  that  it  is  association  guided  and 
It  follows  from  what  has  been  said  that  controlled  at  every  step  by  the  purposes  of 
reasoning  is  not  a  process  or  function  of  mind  thought  itself.  How  conscious  and  explicit  must 
that  can  go  on  apart  from  experience.  The  this  direction  be  before  we  can  call  the  process 
thinkers  of  the  modem  period  down  almost  to  reasoning?  Can  animals  properly  be  said  to 
tiie  end  of  the  i8th  century,  continued  to  believe  reason?  These  questions  do  not  admit  of  any 
that  reason  was  a  kind  of  special  organ  or  off-hand  answer.  The  conscious  direction  of 
faculty  that  could  yield  truth  of  the  highest  the  mind,  the  clearness  with  which  it  apprehends 
order  of  certainty  quite  apart  from  ordinary  the  universal  in  the  particular,  is  a  matter  of 
experience.  It  was  Kant  who  first  clearly  and  degree.  We  may  say  that  some  direction  on 
incontestably  showed  the  impossibility  of  de-  the  part  of  the  mind  then  must  be,  as  well  as 
riving  knowledge  from  reason  taken  in  abstrac-  some  apprehension  of  the  terms  as  universal,  it 
tion  from  ordinary  sense  experience.  Kant,  reasoning  is  to  occur,  without  attempting  to 
however,  uses  the  term  Understanding  {Ver-  determine  just  when  these  conditions  are  fnl- 
ttand)  for  Che  thinking  faculties  as  employed  in  filled  in  any  individual  mind  or  in  any  species. 
interpreting  experience,  and  reserves  the  name  What  we  call  conscious  reasoning,  is  doubtless 
Reason  (Femunft)  for  the  vain'and  illusory  at-  continuous  with  associative  and  instinctive  men- 
tempt  of  thou^t  to  operate  in  independence  of  tal  processes  that  seem  entirely  mechanical  and 
any  given  material  of  experience.  Apart  from  irrational,  and  the  connection  between  the  two 
this  terminology,  however,  which  has  not  been  extremes  may  be  mediated  by  actually  observa- 
generally  followed,  the  result  ot  Kant's  teaching  ble  processes.  This  continuity,  however,  gives 
was  to  exhibit  the  close  and  essential  connection  no  justification  for  refusing  to  regard  the  differ- 
that  exists  between  thinking  and  sense-percep-  ences  as  important,  or  for  explaining  either  ex- 
tion:  on  the  one  hand,  thought  is  empty  apart  treme  of  the  process  in  terms  of  the  other.  See 
from  the  material  of  sense-perception,  and,  on  Deduction  ;  Induction  ;  Logic 
the  other,  what  we  call  ordinary  perceptive  ex-  Consuh:  Bosanquet,  'Logic,*  Vol.  II. 
perience  is  constantly  interwoven  with  more  or  (1888) ;  James,  'The  Principles  of  Psychology,* 
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chap.  xxii.    (i8go);    Creighton,   'An   Introduc-  Prayer,  and  in  accordance  with  the  decretal  of 

tory  Logic,*  Part  III.   (i^J  ;  Stout,  "Analytic  Alexander  lil.    (1159-81). 

Psychology'    (1896)  ;   see  also  the  bibliography  Re'bec,  or  Rebeck,  a  strinsfed  musical  in- 

under  Lowe                          J.  E.  Cseighton,  strument  of  the  violin  kind,  said  to  have  been 

Profeisor  of  Philosophy,  Cornell  University,  introduced  by  the   Moors   into   Spain.     It  soon 

R&Uimur,    rS-o-mur,    Reii£    Antoinc    Fer-  became   popular   all   over   the   Continent,   being 

chault  At,  French   physicist:   b.   La   Rochdle  ""e    favorite    instrument    of    minstrels     and    of 

28  Feb.  1683;  d.  U  Bermondiere,  Maine,  !?  OcL  village  musicians,  and  up  till  the  end  of  the  17th 

1757.     He  studied  under  the  Jesuits  at  Poitiers,  century,    playing    the    same    important    part    at 

and  afterward   at   Bourges,  and   went  to   Paris  fairs,   rustic   games,   and   weddings   as   does   the 

in  1703.    His  relative,  the  president  Renault,  in-  yiolin   at    the   present   day.      It    was   somewhat 

troduced  him  to  the  savants  of  the  metropolis,  larger  than  the  latter  mstrument,  but  had  only 

and  in   1708   he   was   chosen   a   member  of   the  tli^ee  stnngs,   which  were   tuned   in   fifths,  and 

Academy  of  Sciences,  to  which  he  had  presented  rubbed  with  a  bow.    The  neck  of  the  rebec  ter- 

some    memoirs    on    geometry.    For    nearly    50  minatedm  a  more  or  less  grotesque  represen- 

years  he  continued  10  be  one  of  its  most  active  tation  of  a  human  head. 

members,  his  labors  embracing  the  arts,  natural  Rebecca,  a  character  in  Scott's  "Ivanhoe', 

philosophy,   and   natural   history.     He   was   ap-  daughter  of  the  Jew,  Isaac  of  York.     She  falls 

pointed  to  assist  in  the  'Description  des  Divers  in  love  with  Ivanhoe  and  nurses  him  after  the 

Arts    et   Metiers,'    published   by    the   Academy,  'tournament  of  Ashby,  and  he  in  turn  saves  her 

and   in   executing   his   part   of   the   undertaking  life  by  appearing  as  her  champion   in  the  lists 

pointed  out  the  way  to  various  improvements  by  after  she  has  been  convicted  of  sorcery  and  eon- 

the  application  of  the  principles  of  physics  and  demned  to  be  burnt  at  the  stake.     She  departs 

natural   history.    He   made    important   observa-  from  England  with  her  father  to  live  in  Spain. 

tions  on  the  formation  of  pearls,  and  discovered  Rebcc'caitea,  or  Rebekah's  Daughters,  a. 

that  the  "turquoises*  of  Languedoc  consisted  of  singular  association  formed  in  South  Wales,  in 

the  fossil  teeth  of  extinct  animals;  but  among  igag,  for  the  destruction  of  turnpike-gates  and 

his   most   useful   researches   must   be    reckoned  toll-houses.     The  rioters  were  generally  dressed 

those  of  which  he  gave  an  account  in  his  "Traite  in  women's  clothes,  under  a  leader  in  the  same 

sur   I'Art   de    Convertir   le    Fer   en    Acier,    et  guise,  and  made  their  attacks  by  night  on  horse- 

d'Adoucir  !e  Fer  Fondu'    (172a),  in  which  he  back.    The  curious   appellation  by  which  they 

first  made  known  in  France  the  process  of  man-  designated    themselves    was    derived    from    the 

ufacturing  steel.     He   received   therefor  a  pen-  scriptural  passage  regarding  Rebekah  — "Let  thy 

sion    of    13,000   livres    (about    $2400).     As    a  seed  possess  the  gate  of  those  who  hate  them.* 

natural  philosopher  he  is  principally  celebrated  Successful    for   a    time   they    were    emboldened 

for  the  invention  of  an  improved  thermometer,  to  greater  lawlessness,  and  were  attacked  and 

which  he  made  known  in  1731.     (See  Theh-  dispersed  by  the  military. 

MowETER.)     The   fabrication   of  porcelain  also  Rebekah  Lodges.      See  Odd  Fellow. 

occupied  much  of  his  attention,  and  led  nim  to  ci,.!    v.ii     1.1,.    — ,     .si   *i,      r'     1  a       i.. 


places  him  in  the  first  rank  of  modem  natural- 


,,_,,  ,„y     although  as  a  matter  of  fact,  they  frequently 
yjef,,??/     shouted  the  names  of  their  States,  as  "On  Vir- 


"On   North   Carolina !"  — and  so   forth. 


In    It    he    demonstnited,    among    various  ^^  .^  ^jjjj^^n        i^erpr^t  the  rebel  yell  in  writ- 

things    the  correctness   of   Peysonnelsassump-  j^„   language.     It  was   very   different   from   the 

tion  that  corals  are  not  plants,  but  ammals.  f^U-tontd  hurrah  of  the  North,  being  more  like 

Rcavia,  James  Btadly,  American  lawyer  a  shriek.  Near  the  crisis  of  a  charge,  the  men 
and  jurist:  b.  Boone  County,  Mo.,  1848.  He  would  change  from  a  double-quick  to  a  mad 
entered  Kentucky  University,  but  did  not  com-  rush,  wildly  yelling,  'Y-Yo  Yo  — Wo-Wc,"  for 
plete  the  course,  was  admitted  to  the  bar  in  the  triple  purpose  of  encouraging  each  other 
Hannibal,  Mo.,  in  1872,  and  for  two  years  was  and  confusing  and  terrorizing  the  enemy, 
editor  of  the  Monroe  City  Appeal.  In  1874  he  Rebellion,  an  uprising  with  force  and  arms 
removed  to  the  West,  finally  settling  in  Wash-  against  established  authority.  A  rebellion  may 
ington  Territory,  where  he  established  a  law  be  an  armed  outbreak  for  the  purpose  of  obtein- 
practice.  He  was  a  member  of  the  upper  house  i„g  the  redress  of  a  grievance,  or  preventing  the 
of  the  territorial  council  in  1888.  and  a  regent  enforcement  of  an  obnoxious  law,  Shays'  Re- 
of  the  territorial  university,  until  Washington  bellion  in  Massachusetts  having  been  an  exam- 
became  a  State.  In  1889  he  was  an  unsuccess-  pie  of  (he  former,  and  the  Pennsylvania  Whiskey 
ful  candidate  for  supreme  judge,  and  from  1896  insurrection  of  the  latter.  Rebellion  of  a  more 
to  1903  was  chief  justice  of  the  Washington  formidable  character  is  that  which  attempts  to 
supreme  court.  establish  a  new  and   independent  organization 

Rebapti'aera,  those  who  taught  that  the  in  place  of  the  existing  government.  Such  was 
repetition  of  baptism  was  under  certain  cireum-  the  American  Revolution,  and  such  also  was  the 
stances  imperative.  The  term  is  specifically  unsuccessful  attempt  to  perpetuate  the  Southern 
used  of  the  Baptists  who  enforce  rebaptism  in  Confederacy.  Old  World  rebellions  have  been 
the  case  of  all  who  have  not  been  baptized  by  chiefly  dynastic  at  least  up  to  the  19th  century  — 
immersion.  Views  with  regard  to  rebaptism  that  is,  wars  between  reigning  families,  and 
have  been  varied.  Many  early  Christians  de-  others,  usually  akin  to  them,  which  claimed  the 
ciared  it  unnecessary  even  for  one  who  had  been  right  to  rule.  The  rebellion  against  Charles 
baptized  by  an  unbeliever,  or  by  a  child  in  play.  I.  of  England  was  of  a  different  character,  being 
In  doubtful  cases  the  hypothetical  or  conditional  prompted  by  aspirations  for  civil  liberty  and  re- 
form was  enjoined,  as  in  the  Book  of  Common  ligious    reform.     The   expulsion   of  James   IL 
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was  of  a  similar  motive,  and  the  American  Revo-  velopecL    His  leading  works  are  the  equestrian 

lution  was  a  struggle  for  the  inalienable  rights  statues  of  Gen.   McPherson  in  Washington,  D. 

of  man.  C. ;  of  Gen.  Gram  in  Lincoln  Park,  Chicago, 

In  former  ages,  and   up  to  a  very   recent  and  oi  Gen.  W.  H.  Harrison  in  CincinnatL 

period,  conquered  rebels  were  treated  with  great  ReTma,  a  mode  of  expressing  words  or 

seventy,    being   put   to   death,   maimed,   or   en-  phrases  by  pictures  of  objects  whose  names  bear 

slaved.     In  partly   civilized  countries  such   as  ^  resemblance  to  those  words,  or  to  the  sylla- 

China   rebels   arc   treated  even   now   with   the  ties  of  which  they  are  composed.    Many  of  the 

greatest   cruelty.     The   more   advanced   nations,  ancient  coats  of  arms  were  rebuses  on  the  names 

however,  while  retaining  on  their  statute  books  ^f   (hose   who   bore   them;   thus   a   lock   and   a 

the  Draconic  code  of  times  gone  by,  treat  beaten  h^^t   for  the  name  of  Lockhart,  an  eye  and  a 

n^urgents   with    leniency.      After   the   downfall  (on   (a  barret)   for  that  of  Eyton,  etc     In  her- 

of  the   Southern   Confederacy   the  only   penalty  ^Idry,  a  rebus  is  a  device  intended  to  represent  a 

mflicted  was   the  disfranchisement   for  a   time  proper  name  by  a  picture;  a  bearing  or  bearings 

of  the  leadere  of  the  rebellion   all  teing  eventu-  „„  ^  coat  of  arms,  containing  an  allusion  to  the 

ally  admitted  to  the  full  rights  of  citizenship.  ^^^^  „f  ^^e  owner;  as  in  the  coat  of  the  family 

British  subjects  who  took  sides  with  the  Boers  ^f  Arches,  which  consists  of  three  arches,  two 

in  the  late  South  African  war  were,  when  con-  ^i^pi^  ^„^  ^^  ^(,„ye,  borne  on  a  shield;  and 

vicled,    impnsoned    for    short    terms    and    dis-  th^t  ^f  jhe  Dobell  family,  who  bore  on  a  sable 

franchised,  although  most  of  them  probably  es-  shield  a  doe  passant,  between  three  beUs  argent 
caped  all  punishment. 

With  the  extension  of  suffrage  came  a  conse-  Recall.    See  Refebendum. 

quent  ability  of  the  people  to  secure  redress  of  R6csumer,    r&-kii-me-&.    Jeume    Prui{oiae 

wrongs  without  resort  to  violence.    The  causes  juUe   Adelaide  Bernard,  French   social  leader: 

which  provoked  rebellion  in  olden  times  are  dis-  b.   Lyons  4  Dec.   1777;    d.   Paris   11   May   i&tg. 


appearing,   while,   apart    from   Carlist   insurrec-  Sbe  was  educated  at  the  convent  of  L.a  Deserte. 

tions  in  Spain,  there  have  been  no  dynastic  re-  At  16  she  went  to  Paris,  whither  her  father,  a 

hellions  in  Europe  for  many  years  past.  wealthy   banker,    had   transferred    his   business. 

RebeUion,   War   of.      See    Civn.   Wab   in  Her   extraordinary   beauty  and   talents  brought 

Amekica  round   her   shoals   of   suitors    belonging    to   the 

Reber,    ra'bJr,    Fran*   von,    German    art-  "'^■"''1  °f  '^""»'   fi."^""-  f""^  P«''^=^-  '•"^  '" 

historian:  b.  Cha^,  Bavaria,  10  Nov.  1834.     He  '?V  l^\'"^  ""^"t^   to   Jacques   Recamier.   a 

studied  in  Munich,  Berlin,  and  Rome,  be^me  a  "^^  r^"^"V.Ti  f'^  ^  fin^  Ti,"  ^^*'- 
,"  ^  ,1.  II  -  ■.  r  m  _■  L  ■_  .o_Q  l"e  Kecam  er  salon  was  lone  hlled  with  many 
lecturer  at  the  University  of  Munich  in  185*^  of  the  celebrities  of  the  day.  Though  she  wrote 
was  appointed  professor  at  the  Polytechnicum  n^tijing  she  bv  her  confidential  intercourse  with 
there  in  1863  and  in  1869  occupied  the  chair  of  Chateaubriand  and  others,  exercised  no  slight 
history  of  art  m  hat  institution.  In  1873  he  be-  i„flue„«  on  French  literature.  Under  the  Em- 
came  director  of  the  Roya  Gallery  He  has  ,„  ^^^  ^^^^  ^  ^^^^  t^  Napoleon,  as  he  had 
translaedVitruvius  'Architecture*  C 1865)  and  j^^^j  ^^^^  f^^^,^^  ^^„j„  surveillance  for  his 
Rooses  *H'stoiy  of  the  Antwerp  School  of  royalist  tendencies,  and  Napoleon  took  his  re- 
Painting'  (1880),  and  has  written:  'Geschichte  y^^g^  by  refusing  to  support  the  bank  of  her 
der  Baukunst  im  Altertum'  (1864-7)  i  Kunst-  husband  during  a  crisis.  It  accordingly  failed. 
geschichte  des  Mittelalters'  (1886);  'Geschichte  and  Madame  Recamier  was  obliged  to  quit  Paris. 
der  Malerei  vom  Anfang  des  14.  bis  zum  Ende  She  took  up  her  residence  with  her  friend  Ma- 
des  18.  Jahrhunderts'  (1894);  'Die  phrygi-  dame  de  Stael  at  Coppet,  and  afterward  traveled, 
schen   Felsendenkmaler'    (1897)  ;   etc.  like  her,  till  the  downfall  of  Napoleon,  when  she 

Reber,  ra-bar.  Napoleon   Henry,   French  again  opened  her  salon  in  the  Abbaye-aux-Bois 

composer:     b.     Muhlhausen,    Alsace,     1807;     d.  at  Paris.      Her  •Recollections  and  Correspond- 

Paris    i88a      After   studying    with   Reicha   and  cnce>  appeared  in  1859. 

Le  Sueur,  he  wrote  chamber  music  of  remark-  Recapifulation,  or  Biogenetic  Law.  in  zo- 

able  merit,  and  in  1851  was  appointed  professor  ology.  terms  applied  to  the  parallel  which  exists 

in  tfie  Conservatory,  and  succeeded  Halevy  in  between  the  embryonic  development  of  an  in- 

the  chair  of  composition  1862    Ainong  his  works  dividual   anima!    (ontogeny)    and   the   historical 

are:    'Le   P'^?'^,■^™°i"?^"' ,  ('840),   a   ballet;  evolution  of  its  race  (phylogeny).    This  parallel 

■Le  Nuit  de  Noel>   (184B)  ;  'L*  Pere  Gaillard*  i^  explained  by  the  theory  of  evolution   (q.v.), 

(1852)  ;  'l^s  Papillotes  de  M.  Benoist'   (1853)  ;  according  to  which,  in  the  words  of  Sidgwick, 

and   <Les  Dames  Capitaines'    (1857),  all  foar  aihe   developmental    history    of    the   individual 

comic    operas.     He    has    also    produced    some  appears  to  be  a  short  and  simplified   repetition, 

instrumental  work  of  a  high  order  — four  sym-  ^^   in   a   certain   sense   a   recapitulation,   of   the 

phonies,  one  overture,  one  series  for  the  orches-  course    of   development   of    the    species.*     This 

tra,  three  stringed   quartets,  one  stringed  quin-  class  of  facts  was  recognized  more  or  Jess  com- 

tet.    one    pianoforte    quartet,    seven    pianoforte  pietdy  by  the  earliest  naturalists,  and  were  ex- 

trios,    and    miscellaneous    pieces.      His    'Traite  ,ensively  studied  and  formulated  by  Von   Baer 

dHarmonie'  (i86z)  is  a  standard  work.  gnj  Agassiz  previous  to  the  explanation  of  them 

Rebis'ao,  Louis  T.,  American  sculptor:  b.  by  means   of  the  doctrine  of  descent;   but  it 

Italy  1837;  d.   Norwood,  near  Cincinnati,  Ohio,  should  be  added  that  obscurities  still  exist.  ( 


3  May  1899.     At  20  he  joined  in   Marzini's  at-  ceming  the  explanation  of  which  embryologists 

tempt  to  establish  an  Italian  republic  (see  Maz-  are  In  doubt  or  at  variance.     Examples  may  be 

ziNi,  G.),  and  was  obliged  to  leave  Italy.    Tak-  found   in   the  embryological  development  of  all 

ing  refuge  in  the  United  States,  he  settled  in  vertebrates.     Thus  the    froy  develops  through 

Bo5ton,  Mass.       Subseciuently  he  went  to  Gin-  stages  in  which  the  embryo  just  before  hatching 

cinnati.  Ohio,  where  bis  fame  as  an  artist  de-  is  very  fish-like,  after  hatching  becomes  a  tao- 
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pole  which  <ixhibits  many  newt-like  characters;  a  receiver,  except  that  from  all  the  cireum- 
and  finally  reaches  the  permanent  frog  stage,  stances  it  appears  eiisential  for  the  purpose  of 
This  accords  with  the  comparative  rank  of  the  the  preservation  of  the  property  in  controversy. 
fish,  newt  and  frog  groups  in  classification;  and  Technical  injuries  and  circumstances  which  are 
Also  with  the  succession  appearance  of  these  doubtful  are  insufficient.  A  receiver  will  be  ap- 
groups.  Man,  as  tlie  highest  animai,  exhibits  pointed  to  prevent  a  fraudulent  transfer,  or  pos- 
most  completely  these  phenomena.  In  the  ear-  session  of  property,  or  for  the  protection  of 
liest  stages  the  human  embryo  is  indistinguish-  estates,  or  of  property  of  a  partnership  where 
able  from  that  of  any  other  creature.  A  little  dissolution  is  desired  and  the  partners  cannot 
later  the  cephalic  region  shows  gill-slits,  like  agree;  of  mortgaged  property,  foreclosure  pro- 
those  which  in  a  shark  are  a  permanent  feature,  ceedings,  corporations  which  are  insolvent,  or 
and  the  heart  is  two-chambered  or  fish-like,  which  are  fraudulently  managed.  The  appoint- 
Further  development  closes  the  gill-slits,  and  the  ment  of  a  receiver  rests  entirely  within  the  dis- 
tieart  changes  to  the  reptilian  type.  Here  the  crellon  of  the  court  to  which  the  application  is 
reptiles  stop,  while  birds  and  mammals  advance  made,  and  the  court  also  has  discretion  as  to 
further ;  but  the  human  embryo  in  its  progress  its  choice  of  receiver.  One  will  not  be  appointed 
to  the  higher  type  recapitulates  and  leaves  fea-  a  receiver  who  is  not  Qualified  to  perform  his 
tures  characteristic  of  tower  mammalian  forms  duties,  and  he  must  be  impartial,  independent 
—  for  instance,  a  distinct  and  comparatively  long  and  disinterested.  A  corporation  may  be  ap* 
tail  exists.  Most  of  these  changes  are  completed  pointed  a  receiver  if  authorized  by  its  charier, 
before  the  embryo  is  six  weeks  old,  but  some  In  order  to  obtain  a  receiver  one  must  show 
traces  of  primitive  and  obsolete  structures  per-  the  right  to  the  property,  or  a  lien  upon  it, 
sist  throughout  life  as  'vestiges"  or  "rudimen-  or  that  the  property  in  question  was  obtained 
tary  organs,"  and  others  appear  after  birth  in  by  fraud,  or  is  in  danger  of  loss  from  waste, 
infancy,  as  the  well-known  tendency  of  babies  or  the  misconduct  or  insolvency  of  the  party  in 
to  turn  their  feet  sideways  and  inward,  and  to  possession,  and  the  circumstances  must  show 
use  their  toes  and  feet  as  grasping  organs,  after  extreme  necessity.  A  receiver  is  created  by  the 
rtie  manner  of  monkeys.  This  recapitulation  of  court  whose  officer  he  is  and  is  under  its  con- 
ancestral  characters  in  ontogeny  is  not  com-  trol,  supervision,  and  protection.  His  duty  is 
plete,  however,  for  not  all  the  stages  are  repro-  purely  ministerial  and  the  utmost  good  faith  is 
duced  in  every  case,  so  far  as  can  be  perceived;  required  of  him;  his  acts  should  be  with  the 
and  it  is  irregular  and  complicated  In  various  general  or  special  authority  of  the  court  and 
■ways,  among  others  by  the  inheritance  of  ac-  must  be  witliout  discrimination  for  the  interests 
quired  characters.  The  most  special  students  of  involved.  A  receiver  may  employ  counsel, 
it,  as  Haeckel,  Fritz  Miiller,  Hyatt,  Balfour,  etc,  agents  and  assistants,  make  necessary  repairs, 
distinguish  two  sorts  of  recapitulation  "palin-  pay  taxes  and  bring  suits:  he  must  keep  the 
genesis"  and  "ccenogenesis,"  the  last  manifested  property  insured  and  is  required  to  give  a  bond 
most  completely  in  the  metamorphoses  of  insects,  for  faithful  performance  of  his  duty.  He  takes 
See  Embryology,  and  consult  authorities  men-  complete  possession  of  the  property  at  the  time 
tioned  thereunder,  when  appointed ;  his  liability  is  generally  official, 

Receipt,  in  law,  a  written  document,  de-  and  he  is  responsible  to  any  person  who  sus- 

claring  that  certain  goods  or  a  sum  of  money  tarns  loss  through  his  negligence  or  misconduct 

have  been  received.     When  made  out  in  full,  m  relation  to  his  trust;  he  is  entitled  to  a  com- 

a   receipt    should   contain    (i)    the    date   when  pensation    for   his    services,   which    is    in    some 

the  merchandise  or  money  was  received,  (z)  the  jiinsdiclions  fixed  by  statute,  m  others  by  the 

name   of   the   person   or   firm   from    whom   re-  discretion  of  the  court. 

ceived,  (3)  the  name  of  the  person  who  received  Recent  Period,  that  division  of  the  geolog- 

it,    and    C4)    for   what    the   money    is   paid    or  ical  time-scale  including  the  most  recent  portion 

deposited.     A  receipt  may  be  in  full  or  in  part  of  geological   history.     It  is  usually  thought  oi 

payment  of  an  account,  and  operates  accordir\gly.  as  beginning  with  the  appearance  of  man  on 

A  receipt,  though  evidence  of  payment,  is  not  the  globe  and  running  down  to  the  present,  and 

absolute  proof,  and  this  evidence  may  be  re-  is  therefore  sometimes  called  the  Human  Epoch. 

butted  by  proving  that  it  was  given  under  mis-  It    follows    immediately    upon    the    Pleistocene 

apprehension  Period   (q.v.)  and  is  treated  as  a  subdivision  of 

Receiver,  in  law,  is  an  officer  Of  the  court  this    W    some    geologists,    while   others   group 

through    whom   the  court,   on  account  of   its  Pleistocene  and   Recent  under  the  Quatetnary 

jurisdiction,' takes  possession  of  property  which  Period  (q.v.J.    6ee  ItEolooy. 

is  the  subject  of  a  suit,  for  the  purpose  of  pre-  Rechabitea,  rek'a-bits,  members  of  a  kind 

serving  it  from  injury  or  loss,  secures  the  pro-  of  religious  order  in  ancient  Israel  whose  rule 

ceeds  and  finally  disposes  of  them  according  to  was  in  some  respects  like  that  of  the  Naiir  or 

the  rights  of  all  parties  interested.    Receivership  NazariteB:     like     them    they     were    bound    by 

is  a  remedial  agency  for  the  purpose  of  preserv-  vow  to  abstain  from  the  use  of  wme.    In  their 

ing  the  property  in  question  from  waste,  destruc-  contempt   for  luxuries  and  the  ways  of  settled 

tion  or  deterioration   pending  litigation;   it  is  life,   they  chose   to  live   in   tents   rather  than 

auxiliary  to  the  main  action.     It  is  a  remedy  houses,  and  refused  to  sow  gram  or  plant  vme- 

which  originated  in  the  English  Court  of  Chan-  yards ;   their  ideal   was  the  nomad   patriarchal 

eery  and  is  purely  equitable.    Under  the  existing  life  amid  their  flocks.    The  order  had  its  origin 

English  law.  and  also  that  in  Canada,  a  receiver  in    the    northern    kingdom    of    Israel,    and    was 

may  be  appointed  when  the  court  deems  it  just  founded  by  Jonadab  or  Jehonadab.  son  of  Rechab 

or  convenient.     In  the  United  States,  courts  of  (whence  the  name  Rechahites),  in  the  reign  of 

equity  have  general  authority  to  appoint  receiv-  Jehu,  king  of  Israel   (2  Kings  x.).    After  the 

ers   and  in  most  States  by  statutory  provision,  fall  of  the  kingdom  of  the  North  a  body  of  the 

The  courts  are  generally  disinclined  to  appoint  Rechabites  entered  the  kingdom  of  Judah  and 


RECIFE  —  RBCOLLET 


continued  to  live  apart  from  cities  and  towns 
till  at  the  approach  of  Nebuchadnezzar  they 
took  refuge  m  Jerusalem.  Independent  Order 
of  Rechabites  is  the  style  of  a  total -abstinence 
beneficial  society  founded  in  England  1835  and 
of  which  a  branch  was  instituted  in  the  United 
States  1842.  In  lpo2  the  order  had  270.CXX) 
members  and  the  disbursements  of  the  previous 
fiscal  years  were  $793,682 ;  in  the  United  States 
the  Rechabites  had  three  "tents,"  35  "sub- tents." 

Recife,  Brazil.     See  Pexnaubuco. 

Recip'rocal,  in  grammar,  reflexive.  Ap- 
plied to  verbs  which  have  as  an  object  a  pro- 
noun standing  for  the  subject;  as,  "Bethink 
yourself.'  It  is  also  applied  to  pronouns  of 
this  class.  As  a  noun,  that  which  is  reciprocal 
to  another  thing.  Specifically,  in  mathematics, 
the  quotient  resulting  from  the  division  of  unity 
by  the  quantity.  The  reciprocal  of  a  vulgar 
fraction    is    the    denominator    divided    by    the 


Reciproci^.     See    United    States,    Reci- 

PBOCITV. 

Recitative,  res'l-ta-tev*  (Italian,  recitative), 
a  species  of  musical  recitation,  forming  the  me- 
dium between  song  and  rhetorical  declamation, 
and  in  which  the  composer  and  performer,  re- 
jecting the  rigorous  rules  of  time,  endeavor  to 
imitate  the  inflections,  accents,  and  emphasis 
of  natural  speech.  Although  the  rules  of  time 
and  rhythm  are  not  strictly  observed,  recitative 
is  written  generally  in  common  time,  in  order 
to  facilitate  the  reading.  In  its  approach  to 
speech,  therefore,  recitative  is  mostly  syllabic 
song,  that  is,  each  syllable  has  generally  but  one 
tone,  and  the  tones  themselves  are  less  pro- 
longed than  in  song  strictly  so  called.  Hence 
recitative  has  not  a  distinct,  developed  meiody, 
and  a  regular  modulation;  it  may,  according  ta 
the  meaning  of  the  words,  pass  with  comparative 
freedom  through  the  various  tones.  On  the 
other  hand,  the  tones  of  recitative  are  generally 
musical  tones,  of  distinct  height  or  depth  get)- 
erally,  because  in  recitativo  parlante,  in  the 
opera  buffa,  the  tones  become  closely  allied  to 
those  of  speech.  When  recitative  approaches 
still  more  to  strict  son^,  in  respect  to  time  and 
melody,  the  arioso  originates.  In  short  recita- 
tive may  be  called  declamation  in  musical  tones. 
Recitative  includes  the  simple  (by  some  also 
called  the  parlante)  and  the  accompanied,  or 
more  properly,  the  obbligato.  In  simple  recita- 
tive accompaniment  also  takes  place,  but  it  con- 
sists only  in  simple  chords,  which  are  given 
continuously,  or  interruptedly.  In  the  obbligato 
recitative  the  instrumental  accompaniment  is  of 
more  importance,  and  consists  of  either  sustained 
chords  by  the  greater  portion  of  the  orchestral 
instruments,  or  even  of  florid  passages.  In  the 
recitative  much  is  left  to  the  singer  in  respect 
to  time,  rhythm,  and  melody,  which  require 
much  musical  judgment  and  knowledge  of  har- 
mony, in  order  to  agree  with  the  obbligato  ac- 
companiment. Peri  Caccini  and  Monte verde 
are  celebrated  as  having  introduced  the  modem 

'"ative.    See  Opexa. 


tragedy ;  a  dramatic  poem  'Archilochus'  (lE^); 
'Knud  and  Magnus'  (1881),  a  tragedy;  'I'm 
Jeanna*  ( 1891 ),  a  tragic  opera ;  and  tlie 
'Duchess  of  Burgundy'  (i8gi).  Between  1876 
and  1890  he  published  several  collections  of 
lyrics  and  in  1881  a  great  work  representing 
six  years  of  labor  in  a  field  in  which  he  is  a 
recognized  master,  'Principles  of  Danish  Versi- 
fication as  Manifested  in  his  Historic  and  Sys- 
tematic Development.'  Besides  writing  books 
for  children  he  has  published  translations  of 
Bomier's  'La  Fille  de  Roland'  (1876)  and 
Rostand's   'Les   Romanesques'    (1896). 

Recklinghausen,  rek'ling-how-zen,  Prussia, 
in  the  province  of  Westphalia,  15  miles  north- 
west of  Dortmund.  It  has  good  Catholic  and 
Protestant  schools.  Its  manufactures  include 
damask,  wicks,  tobacco,  and  bricks.  There  are 
coal  mines  in  the  vicinity. 

R£cliis,  Jacques  Elis^e,  zhak  a-le-za  rS-klii, 
French  geographer:  b.  Sainte-Foy-la-Grande,  in 
the  Gironde,  15  March  1830;  d.  Brussels,  Hol- 
land. 4  July  1905.  After  being  educated  in 
the  college  of  his  native  town  and  at  the 
University  of  Berlin,  he  traveled  in  Germany. 
England,  Ireland,  and  America.  In  1859  he  be- 
gan to  contribute  to  the  'Revue  des  Deux 
Mondes'  articles  on  geography,  geology,  litera- 
ture, politics,  social  economy,  and  other  sub- 
jects, and  also  became  associated  with  sev- 
eral geographical  journals.  During  the  sieg« 
of  Paris  and  the  Commune  he  was  a  member 
of  the  National  Guard.  Captured  early  in  1871 
he  was  condemned  to  deportation,  but  his  sen- 
tence was  commuted  to  exile,  and  he  spent 
some  years  in  Italy  and  Switzerland.  In  1883 
the  Tribunal  at  Lyons  passed  sentence  upon  him 
and  Prince  Kropotkin  as  being  anarchistic  lead- 
ers associated  with  the  International  Working- 
men's  Association,  but  Rectus  escaped  punish- 
ment by  his  absence  from  the  country.  In  i8g2 
he  was  appointed  professor  of  comparative 
geography  in  the  free  university  of  Brussels. 
His  greatest  work  is  his  'Nouvelle  Geographie 
Universelle:  La  Terre  et  les  Hommes'  (1875- 
94),  a  splendid  monument  of  the  best  geograph- 
ical learning  of  our  time.  There  is  an  English 
translation  by  Ravcnstein  and  Keane  ( 1887  on- 
ward). His  other  works  include:  'La  Terre: 
Description  des  Phenomenes  de  la  Vie  du 
Globe*  (1867-8),  translated  into  English  as 
'The  Earth'  (187O  ;  "Histoire  d'un  Ruisseau* 
(1869)  ;  'Nice,  Cannes,  Antibes,  Monaco,  Men- 
ton,  San  Remo'  (1870);  'Les  Phenomenes 
Terrestres:  Les  Mers  el  les  Meteores'  (1873)  : 
'Histoire  d'une  Montagnc'  (1880),  translated 
as  'The  History  of  a  Mountain'  (1881);  and 
'L'Evolution.  la  Revolution  cf  ITdeal  Anar- 
chique'   (1898),  treating  of  his  social  philosophy. 

Recognition  Marks.     See  Coi/)bation,  P>o- 


Recke,  rek'i,  Ernst  von  der,  Danish  poet: 
b.  Copenhagen  14  Aug.  1848.  His  first  work 
was  a  lyrical  drama,  'Bertram  of  Bom'  (1873), 
performed  with  (treat  success  at  the  Theatre 
Royal  at  Copenhagen.  Following  this  came 
'King    Liuvigild    and    his    Sons'     (1878),    a 


Recog'nuance,  or  Recognisance,  in  law, 
an  obligation  of  record,  which  a  man  enters 
into  before  some  court  of  record  or  magistrate 
duly  authorized,  with  condition  to  do  some  par- 
ticular act ;  as,  to  keep  the  peace,  to  pay  a  debt, 
or  the  like. 

RecoUet,  rek'&-Iet,  or  Recollect  the  name 
given  to  certain  reformed  bodies  of  the  Francis- 
can and  other  orders  in  the  Roman  Catholic 
Church.  The  reformed  society  was  founded  in 
Spain  by  Juan  de  la  Puebla  y  Sotomayor,  conde 


RECONCENTRADO  — RECREATIVE  RELIGIONISTS 

de  Belalcazar,  in  1484,  was  admitted  into  Italy  officers  in  accordance  with  the  law,  or  whidi 

in  1525,  and  into  France  in  1595.     Thence  they  are  connected  with  the  proper  discharge  oi  their 

spread  rapidly  into  Belgium  and  Germany,     In  duty,  are  rcBarded  as  public  records,  as  are  also 

France,   before   the   Revolution,   they   had    168  copies  of  papers  wiiich  statutes  require  to  be 

houses,    forming    seven    provinces,    under    the  filed  in  public  places.     Generally  anyone  has  a 

direction  of  the  general  of  the  Cordeliers,   The  right  to  inspect  public   records,  and  in  many 

order  still  exists  at  Medina,  Sidonia,  Leon,  and  jurisdictions   the   removal  of   public   records   is 

Pamptona.     It    is    also   known   as   the   Friars  regulated  by  statute,  some  of  which  hold  that 

Minor  of  the  Strict  Observance  of  St.  Francra.  to  destroy,  or  remove,  or  injure  the  records  is 

Sec  also  Okdebs,  Religious.  a  criminal'  offense. 

Rectmcentrado,  re-kon-sen-tra'do,  a  Span-  Recorde.  rek'6rd,  Robert,  English  tnath- 

ish  term  applied  to  the  mhabitants  01  the  rural  ematician   b.   Tenby,   Pembroke,   about   1510;   d. 

districts  of  Cuba,  whose  sutlerings,  caused  by  London    1558.      He    studied    at    Oxford,    was 

their   treatment   at   the   hands   of   the    Spanish  elected   to  a   fellowship  of  All   Souls'   in   1531, 

authorities,  had  much  to  do  with  provoking  war  studied,  and  probably  taught,   mathematics  and 

between  the  United  States  and  Spain.    Governor-  medicine    at    Cambridge,    and     later    was    in- 

Ceneral  Weyier  issued  a  decree  that  all  of  the  structor    Jn    a    variety    of    subjects    at    Oxford, 

peasant  class  not  actively  engaged  in  the  insur-  Having  gone  to  London,  he  became,  it  is  said! 

rection   but  at   their   homes   or   ranches,   should  physician  to  Edward  VL  and  Queen  Maiy.    In 

be   "reconcentrated"   in   or   near   certain  towns,  1551  he  was  made  general  surveyor  of  the  nimes 

disobedience  to  this  degree  incurring  the  pen-  and  money;  but  despite  this  post  seems  to  have 

alty  of  death.     Accordingly,  these  people,  non-  been  imprisoned  for  debt  in  King's  bench  prison, 

combatants   and    mostly   old   men   beyond    the  where   he  certainly   died-     Among   his   works 

ability  of  army  service,  feeble  old  women,  chil-  were:  'The  Groundeof  Artes'  (1540-1699);  *The 

dren,  and  babies,  were  forced  to  leave  their  homes  Urmal  of  Physick '  (1547) .  a  comprehensive  trea- 

and  to  gather  in  herds  in  and  near  these  towns,  tise  on  medicine;  <The  Pathway  to  Knowledge, 

where    they    were   without    food    and    shelter,  or  First  Principles  of   Geometry'  (1551-1602); 

■reconcent rated,'   to  starve  and  to  suffer  from  <The  Whetstone  of  Witte,  or  the  Second  Part  of 

exposure  to  the  weather  and  lack  of  all  com-  Arithmetike'  (1557),  the  former  a  treatise  on 

fort.     These  helpless  victims   were   called   "re-  geometry,  the  latter  on  algebra;  'The  Castle  of 

concentrados.*     General   Weyler's   purpose  was  Knowledge,   a  Treatise  on   Astronomy  and  the 

to   desolate  the  island  in  certain  parts  so  that  Sphere'  (iS50-     For  over  a  century  his  math e- 

the  insurgents  could  not  get  aid  and  food.    With  matical  works  were   used  as   text-books  in  the 

this  end  in  view,  the  abandoned  homes  were  schools  of  England.     He  was  the  first  to  use  the 

destroyed  and  whatever  remained  of  value  to  sign  —  for  equality,  and  to  discover  the  method 

the  Spaniards  was  confiscated.     Whole  districts  of  extracting  the  root  of  multinomial  algebraic 

in  the  most  productive  part  of  the  island  were  expression. 

thus  laid  waste.    Sugar  mills  were  burned  and        Recor'der,  in  New  York,  the  title  of  one  of 

other  industrial  property  was  destroyed.    Nearly  the  criminal  judges.     The  title  is  of  ancient  Eng- 

400,otx>''reconcentrados'' were  forced  to  gowithio  llsh  derivation,  the  recorder  in   England  being  a 

the  Spanish  lines,  where  no  means  of  subsistence  person   associated   with    the    mayor    and    other 

were  provided   for  tfiem.     More  than  200,000  magistrates   of    any    city    or    borough,   having 

died  of  starvation  and  disease,  an  appalling  rec-  jurisdiction  in  a  court  of  record,  for  their  belter 

ord  in  modem  civiliiiation.     When  the   decree,  direction  in   matters  of  justice  and  proceedings 

under  General  Blanco,  was  issued  to  permit  the  according  to  law.     The  title  of  recorder  is  alsf> 

Tcconcentrados  to  return   to  their  homes,   there  given   in   some    American    States   to   an  officia) 

was  but  desolation  where  their  homes  had  been,  having  charge  of  real  estate  and  other  records. 
It   was   at   this   time   that   the   American   relief         Recorder,   an   obsolete    musical    instrument. 

■work.   Red   Cross   ministration,  and  other  help  formerly    popular,     resembling    a    flageolet    in 

availed  this  helpless  class,  but  not  to  the  full  shape,  with  a  mouth-piece  like  a  bird's  beak. 

extent    of    their    capacities    till    the    American  The   instrument   was   wider   in   the   lower    half 

army  and  navy  had  driven  Spanish  rule  from  ,j,an    in    the    upper;    its    tones    were  soft  and 

Cuba.     The   British   followed   a   similar   course  pleasing  and  an  octave  higher   than   the   flute, 

in  the  Boer  war,  but  with  much  less  inhumanity.  Milton  speaks  in  his  •  Paradise  Lost'  of 

Reconnaisoance,  r6-k5n'a-san3,  usually  the  ^,„       '"!!'3°'^^lli°°^ 

examination  of  a  territory,  district,  etc.,  or  of  an  ©'  I""  •«!  "^  T^^',    , 

enemj^s   position,   for  the  purpose   of  directing  and   it   is   also    mentioned    by    Shakespeare    in 

military  operations.    Also  the  preliminary  exam-  'Hamlet.'  .        ■        , 

ination  of  a  county  or  district  in  reference  to  its  Recreation  Piers,  piers  on  the  river-front  m 

general  natural  character,  preparatory  to  a  more  several  of  the  large  American  cities  maintamed 

particular  survey  for  the  purposes  of  triangula-  as  places  of  recreation  for  the  people,  and  usually 

tion  or  the  construction  of  public  works,  as  of  crowded  on  warm  nights  in  the  sumtner  months 

a  road,  canal,  railway,  etc.  by  those  who  cannot  afford  to  go  out  of  the  city  to 

„  .  U       ■,,  r.  n  summer  resorts.     Music  is  furnished  at  the  pubhc 

ReconstrtJCtion.    See  United    States,   Re-  expense,  and  order  is  mainuined  by  the  police. 

CONSTBTJCTIOK.  Standing   forth   preeminent   and   as    the   leader 

Record    includes    anything    which    is    set  among  the  cities  providing  such  breathing-places 

down  in  writing  for  the  purpose  of  preserving  for  the  poor  is  New  York  City  which  in  1903  had 

memory,   and   may   be   of   a   public   or   private  seven,  three  located  on Ihe  East  River  and  three 

nature.     A   record  in  a  law  suit  is  a   complete  on   the    North   River,    Manhattan,   and   one  in 

written  history  of  it   from  its  beginning  to   its  Brooklyn,  two  of  which  are  also  open  in  winter. 
determination  made  by  an  officer  duly  author-         Rec'reattn    ReliponistB,    the    name    of  a» 

iaed.    All  books  and  memorials  kept  by  public  association  formed  in  London  1866  fo(  the  pw, 

Coogic 


RECRUITING  —  RECTUM 

pose  of  providing  on  Sunday  evtnings  popular  communicate,  and  have  many  valves.  It  is  in 
lectures  on  scientific  subjects  with  sacred  music  the  lower  portion  of  the  rectum  that  hxmor- 
at  intervals.  An  effort  was  made  to  suppress  rhoids  or  piles  and  many  other  painful  affections 
the  work  of  the  association  under  the  provisions  occur,  as  blood-vessels  and  nerves  are  numerous, 
of  the  'Sunday  Act,"  21  Geo.  HI.  ch.  49,  but  it  and  the  muscles  powerful, 
failed,  and  the  Recreative  Religionists  or  Sun-  Diseases  of  the  Rectum. — These  include  con- 
day  Lecture  Society  now  figures  in  the  regis-  genital  imperfectbns.  The  rectum  may  even 
trar-general's  report  among  "sects  having  regis-  be  absent,  or  partially  developed,  terminating 
tered  places  of  worship."  in  a  blind  pouch ;  or  it  may  abnormally  open  into 
Recruiting.  See  Regular  Army.  *e  bladder,  vagina,  uterus,  or  urethra.  These 
Rec'tangle,  in  geometry,  a  parallelogram  ""perfections  can  be  usually  remedied  by  the 
or  quadrilateral  figure  whose  angles  are  all  right  surgeon.  t  »1  ■ 
angles.  An  equilateral  rectan|le  is  a  square.  Threadworms  or  pmworms  frequently  in- 
A  rectangle  is  said  to  be  contained  by  any  two  ^^^  *^  rectum  and  cause  itchmg  about  the 
of  the  sides  about  one  of  its  angles;  thus,  if  f"."^  (pruritus  am)-  They  may  be  destroyed  by 
A  B  and  B  C  represent  two  adjacent  sides,  the  'njectwns  of  lime-water  or  a  solution  of  ox- 
rectangle  is  said  to  be  contained  by  A  B  and  «?":  Abscesses  (caused  by  blows,  perforation, 
B  C,  or,  as  it  is  sometimes  expressed,  it  is  the  sitting  upon  cold,  damp  seats,  etc)  may  form 
rectangle  under  A  B  and  B  C.  The  area  of  a  '"  ^^^  '°°se  areolar  tissue  about  the  lower  part 
rectangle  is  equal  to  the  product  of  its  base  °^  ^^  ■'ectum  and  open  externally  or  into  the 
and  ahitudc.  Rectangles  having  equal  bases  «ctum,  leaving  a  fistulous  tract  (fistula  in  ano). 
are  to  each  other  as  their  altitudes :  rectangles  B«"'K"  tumors,  fibroma,  papilloma,  and  ade- 
having  equal  altitudes,  are  to  each  other  as  their  ""ma,  and  also  carcinomatous  and  sarcomatous 
\,ase&.  tumors  may  form  in  the  rectum.  Hemorrhoids, 
J...  ,_   j: __  ^  weakened  condition  of  tbe 


?:iL'i,irtX\n7t.r/^T^L"iS^^.  ■■■,  K^r i°d"\o°  r lsls  'r„'€d".r 

so  far  as  possible,  for  it  islmpossible  in  this  ^ ,  "'"'™?  .Jj"    as  ringents    or    by    operation. 

way  to  get  rid  of  fusel  oil.     Whiskey,  brandy,  P^lyP"*  of  *e  rectum    (soft  and  hard),  com- 

and   rum,    if   genuine,   are   made   from   rectified  P"=t'"ly    frequent    in    childhood,    is    a    tumor 

spirit.     See  DiSTiLm)  Liquors,  resembling  in  shape  a  berry  or  a  pear,  and  hav- 

_     .         -      .L      Ti  T-   ■  .         <  '"S  a  peduncle.     It  sometimes  bleeds  and  pro- 

Rector    in    the   Protestant   Episcopal   and  t^udes  at  the  anus  after  stool.     It  is  composed 

Roman  Catholic  churches,  is  the  clergyman  who  of  elongated  follicles  and  a  network  of  Wall 

has   the   Mimplete   charge   and  care   of  a  parish  blood-vessels.     It  may  be  removed  by  a  ligature 

church,    The  term  rector  is  also  app  led  m  some  orbyanappropriateinstrume.it.     Prolapsus  of 

monasticorderslothechief  officer  of  a  convent;  ^he    rectum,    due    to    a    relaxed    state    of    the 

and  again  to  designate  the  heads  of  universities,  sphincter-muscles  and  the  coats  of  the  rectum, 

colleges,    academies     schools,   and   other   educa-  ^3^    be    either    incomplete    or    complete,    with 

tional  corporate  establishments.  protrusion  from  the  anus  (prolapsus  ani)?    It  is 

Rectum,   the   lower    portion   of   the   large  observed  generally  in  young  children  and  women, 

intestine   or   colon.    The  term,  however,  is  a  and    is    brought   on   by    bearing-down    strains, 

misnomer  so  far  as  the  human  anatomy  is  con-  Treatment  requires'  the  replacing  of  the  bowel 

cemed,  for  the  bowel  adapts  itself  to  the  curves  and    keeping   of   it    in    place ;    and    astringents, 

of  the  sacrum,  and  at  one  point  doubles  upon  caustics,   and    operation    are   employed   as    may 

Itself.    The  rectum  is  from  six  to  eight  inches  seem    advisable.     Stricture    of    the    rectum     or 

long,  extending  from  the  sigmoid  flexure  to  the  narrowing  of   its  calibre,   may  be  very   limited 

anus,  and  is  narrowest  at   its   two  extremities,  in  extent,   or  may   include  a   considerable   por- 

The    largest   and    most   dilatable   portion    (am-  tion  of  it,  and  is  due   usually  to  malignant  or 

pulla)   just  above  the  levator-ani  muscle,  forms  syphilitic     ulceration.     The     symptoms     include 

a  sort  of  pocket  in  which  ixces,  etc.,  lodge.    The  difficult  defecation,  more   or  less   purulent  and 

rectum  has  a  mucous  coat    (membrane),  galh-  bloody  discharges,  and  pain.     If  not  relieved,  it 

ered   into  transverse  folds    (Houston  s   valves),  affects   the  general   health.     Treatment  consists 

■  forming  compartment- like  spaces ;  a  submucous  of   dilatation    with    rectal    bougies,   or    division 

and  a  muscular  coat ;  and  at  the  upper  portion,  of  the  cicatricial  tissue  by  instruments   (colot- 

where  there  is  little  motion,  a  peritoneal   coat  omy).     Ulceration  of  the  rectum  may  be  due  to 

(mesentery).  simple  inflammation  or  to  dysentery,  tuberculous 

The  tendency  of  specialists  is  to  consider  the  disease,  syphilis,  or  malignant  disease,  Symp- 
rectiim  as  only  that  part  of  the  bowel  below  toms  vary  with  the  character  of  the  sores  and 
the  third  sacral  vertebra,  and  devoid  of  mesen-  their  location.  There  are  usually  discharges  of 
tery,  and  to  divide  it  into  two  portions,  the  pus,  blood,  and  mucus,  and  some  pain  and 
fixed  rectum  and  movable  rectum.  The  rectum  tenesmus.  Treatment  depends  on  the  nature 
is  in  close  opposition  with  large  pelvic  vessels  and  extent  of  the  disease  and  the  constitutional 
and  nerves  and  a  portion  of  the  small  intestine;  condition  of  the  patient.  It  includes  the  keep- 
also,  in  the  male,  with  the  bladder,  urethra,  and  ing  of  the  bowel  as  quiet  and  free  from  facal 
prostate  gland;  and  in  the  female,  with  the  matter  as  possible,  the  use  of  simple  food, 
uterus,  vagina,  and  Douglas"  cul-de-sac.  Its  saline  aperients,  and  vegetable  astringents  or 
lower  portion  is  surrounded  by  the  ha;morrhoidal  nitrate  of  silver.  Fissure  of  the  anus  or  a 
plexus  of  veins.  The  vessels  forming  this  tear  of  its  mucous  membrane,  may  extend  into 
plexus  as  al.w  those  of  the  vagmal  and  vesico-  the  rectum,  or  a  fissure  of  the  rectum  may 
prostatic   plexuses,   are    very  large,    frequently  exist  by  itself.    In  either   case  the  fissure   is 


RECUSANTS  — RED-BELLIED  SNAKE 

usually  produced  by  the  passage  of  hardened  the    English    Church,  except  Roman  Catholics 

faces  and  the  attendant  Htrainmg.    It  is  some-  and  anti-Trinitarians,  were  allowed  to  meet  fot 

times  obstinate.    Treatment  calls  for  regulation  purposes   of   worship    according  to   their   own 

of  the  bowels,  dilatation,  and  the  application  forms  on   taking  the  oaths  of  allegiance  and 

of  nitrate  of  silver  or  other  astringent.    Neu-  supremacy.     The  act  was  extended  to  include 

ralpa    of   the   rectum   is    sometimes    mistaken  Unitarians   in   1813,  and  in   i8ag  the  Catholic 

.  tbefore  an  examination  of  the  rectum  is  made)  Emancipation  Act  granted  toleration  to  Roman 

,for  fissure.    Treatment  as  in  other  neuralgias.  Catholics. 

except  when  it  is  caused  by  pressure  of  a  dis-  d-j    „„_    _(   ^l,    ,i,,„^    ^•■™...        „t„ 

placed   coccyx   upon   sacraf n^ves.     This   bone  m!':f\n''"lu^\tn,S'll>l';r'^^raof:\^y. 

must  then  be  replaced  or  removed.  t^e   other   primariw,    it   yields   sec^daries,   for 

,        Intestinal    calculi     Centeroliths),    gallstones,  „amplc,    with    yellow    it    forms    orange;    with 

and  f^al   concretions   containing,   it   may  be,  blue,  viokt,  etc     Also  a   pigment     The  most 

fruit-stones     or     berry-seeds,     are     occasionally  useful     red    pigments     are    carmine,    vermilion 

found  m   the  rectum.     They  give   rise  to  more  (sulphuret    of    mercury),    chrome-red,    scarlet- 

■  or  less  tenderness   and  abdominal   pam,   severe  lake   (biniodide  of  mercury),  madder-lake,  light 

,and   intractable   constipation,   cold   perspiration,  red,  burnt  sienna;  these  are  yellow  reds.    Vene- 

vomiting,  thready  and  rapid  pulse,  etc. ;  and  they  tian    red.    Indian    red    (carbonate    of   oxide    o' 

must  he  removed.     Invagination  or  mlussuscep-  iron),  and  crimson-lake  are  blue  reds. 
tion  of  the  rectum,  of  the  upper  portion  •-'-  •'■- 


rectal  walls,  requires 

Regular  and  free  movements  of  the  bowels. 


British  collectors.    See  Admibal, 


unattended  by  straining,  are  of  the  greatest  im-  Red-backed  Mouse,  a  small,  chestnut- 
portance  in  the  treatment  of  most  rectal  ail-  backed  wood-mouse  (Evotomyt  gapperi)  closely 
mcnts,  and  preventive  of  many.  The  fact  that  related  to  the  meadow-mouse,  which  is  common 
the  lower  portion  of  the  rectum  is  capable  of  throughout  the  eastern  half  of  the  United  States 
holding  a  large  anwunt  of  hardened  fsecal  mate-  and  in  the  Saint  Lawrence  Valley,  and  has  the 
rial,  while  the  more  liquid  matter  readily  flows  Bcneral  habits  of  a  meadow-mouse. 
by  it  and  out  of  the  body,  is  not  generally  Red-backed  Sandpiper,  the  dunlin  (q.v.). 
understood.  Hed  Bank.  N.  J.,  town,  in  Monmouth 
Recusants,  rek'u-zants  or  re-ku'zanta,  a  County;  on  the  Shrewsbury  River,  at  the  head 
term  in  use  under  the  penal  laws  of  fingland,  of  navigation,  and  on  the  Central  of  New  Jer- 
when  it  was  sought  to  force  the  consciences  of  sey,  the  New  Jersey  Southern,  and  the  Penn- 
the  people  by  legal  punishments.  Recusants  sylvania  R,R.'s;  about  25  miles  south  of 
were  those  persons  who  refused  or  neglected  to  New  York.  It  has  regular  steamer  con- 
attend  divine  service  on  Sundays  or  holidays  in  nection  with  New  York,  Atlantic  Highlands, 
the  Established  Church,  or  to  worship  according  and  other  ports.  Settlements  were  made  in  the 
to  its  forms.  The  word  is  first  met  with  in  vicinity  in  1650,  by  English  and  Dutch  colo- 
temporal  courts  in  the  first  year  of  Queen  nists.  It  was  incorporated  as  a  town  in  1872. 
Elizabeth,  when  it  was  enacted  that  all  persons  It  is  an  attractive  residential  town,  and  a  la- 
who,  without  reasonable  wteuse,  failed  to  attend  vorite  summer  resort.  It  has  a  number  of  in-> 
«ome  usual  place  of  prayer,  should  be  censured  dustrial  establishments,  chief  of  which  are  a 
and  fined  for  every  offense  12  pence.  In  23  large  canning  factory,  carriage  shops,  clothing 
EliMbeth  the  fine  was  made  for  every  month  factory,  boiler  works,  gold-beating  works,  and 
;£»;  and  later  in  the  same  reign  it  was  enacted  brush  fectory.  About  500  persons  are  employed 
that  if  recusants  did  not  submit  within  three  in  the  manufactories.  The  trade  is  chiefly  in 
months  after  conviction  they  might,  upon  the  manufactures,  farm  products,  and  fruit.  It  has 
requisition  of  four  justices  of  the  peace,  be  nine  churches.  The  educational  institutions 
compelled  to  abjure  and  renounce  the  realm;  are  the  Shrewsbury  Academy,  several  private 
and  if  they  did  not  depart,  or  if  they  returned  schools,  a  high  school  which  cost  $60,001^  public 
without  due  license,  they  were  to  be  treated  as  and  parish  schools,  and  a  public  school  library. 
felons,  and  suffer  death  without  benefit  of  Thegovemmenl  is  vested  in  a  board  of  com- 
clergy.  In  the  case  of  Roman  Catholic  recu-  missioners  of  five  members,  elected  annually. 
Bants  the  laws  were  more  severe.  They  were  Pop.  (1890)  4,14s;  {1900)  5,428;  (igio)  7,398. 
liable  to  a  forfeit  of  100  marks  (£66,  131.  4d.)  John  H.  Cook, 
for  hearing  mass;  for  saying  it  the  fine  was  Editor  ^Red  Bank  Regiiler.' 
doubled,  and  in  both  cases  they  had  to  undergo  ^ed  Bit,  a  small  reddish  bat  (Lasiurus 
a  years  impnsonment.  They  were  disabled  feo«oi<-j)  common  in  the  Eastern  Unit^  States. 
from  taking  lands  either  by  descent  or  purchase  g^^  g^^ 

after  the  age  of  18.  unless  they  renounced  their  »,,/„.,„,        r.       t.        ^ 

errors,    and   could  not  keep  or  teach  schools  Red-bellied  Hawk      See  Red- Shouh»*w: 

under  pain  of  perpetual   imprisonment     After  -"AW^- 

B  first  conviction,  they  could  not  keep  arms  in  Red-bellied   Snake,  a  harmless  snake  {SU'- 

thcir  houses,  could  not  appear  within  10  miles  rerta  occipitomacttlata)  of  the  Eastern  United 

of  London,  could   not  travel   five  miles   from  States,  whose  belly  is  salmon  red.    It  is  dull  brown 

home  without  license,  could  not  hold  any  public  above,  with  a  paler  stripe  along  the  spine,  bor- 

officc,   wi-uld    not    have    marriage,    baptism,    or  dered  by  one  or   more   rows   of  blackish   dots; 

burial   performed,   except  by  a   minister  of  the  3  constant  feature  is  three  pale  reddish  blotches 

Established  Church ;  could  not  bring  any  action  on  the  occiput.     Its  size  and  habits  are  similar 

at  lai*  or  equity,  ail  under  penalties  of  fine  and  to  those  of  the  garter- snakes.     Two  or  three 

imprisonment    By  the  Toleration  Act  (i  Wm.  other  species  in  the  West  have  red  bellies,  and 

and  Uary,  ch.  18)  all  persons  dissenting  from  are  sometimes  locally  known  by  the 
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RED  BOOK— RED  CROSS  SOCIBTIES 

Red  Book,  an  English  governm«nt  book  supplied  over  $3,000,000,  and  500  voltmteere,  men 

containing  the  names  of  all  persons  in  the  ser-  and  women,  entered  the  Gcrvice,    The  Red  Crosu 

vice  of  the  state.  work   during    the    war   proved   the   incalculable 

Red-breasted,  or    Robin,  Snipe,  a  dowitcher  value  of  the  organ  i;^  at  ion.     The  next  call  on  the 

(q.v.)-  service  was  the  Franco- Prussian  war.    In  Ger- 

Red  Bng,   or  Cotton-atainer.     See   Cotton  many,  more  than  2,000  committees  were  formed 

Insects.  at  the  beginning  of  the  conflict,  with  a  central 

Hed  Cedar.      See  Cedar.  committee    at    Berlin.    More    than    $14,000,000 

Red   Cloud,   Sioux   Indian   chief:   b.  about  was  raised  and  used.     France  had  less  resource 

1818.     He  first  came  into  prominence  as  leader  in   readiness,    but    she   raised   and    used   nearly 

of  the  Indians  in  the  Felterman  massacre  near  $2,000,000,  and  her  service  cared  for  t!     "     " 


Fort  Phil  Kearny,  Wyoming,  in  December  1866.  100,000  wounded  men.  The  next  demand  on  the 
In  this  event  100  men  under  Capt.  Fetterman  Red  Cross  was  in  1876-8,  when  Turkey,  Servia, 
and  Lieut.  Brown,  comprising  Ihe  entire  com-  Montenegro,  Greece,  and  Russia  became  em- 
mand,  were  slain.  Red  Cloud  then  became  the  broiled.  In  the  beginning  of  this  period  of  its 
acknowledged  leader  of  the  warrior  Sioux,  es-  work,  the  Red  Cross  service  was  regarded  with 
lablished  a  military  dictatorship,  and  terrorized  suspicion  by  the  military,  but  was  soon  solicited 
the  region  over  which  he  ruled.  In  1874  ^^'  *°  •^''^  control  of  its  treaty-province.  It  raised 
Indians  abandoned  the  North  Platte  country  and  almost  $17,000,000  and  applied  over  $13,000,000. 
went  to  the  Red  Cloud  agency  on  the  White  The  Red  Cross  emblem  found  its  first  (^pos- 
Earth  River,  whence  they  continued  under  Red  ing  force  in  Tuikey.  The  Turkish  soldiers  re- 
Cloud  to  make  frequent  raids.  In  1S80  he  made  garded  it  as  of  religious  significance,  and  so 
a  treaty  of  peace  with  the  government  which  he  violent  was  their  prejudice  that  a  red  crescent 
faithfully  observed.     He  died  8  Dec  1909.  was  substituted  in  order  to  secure  speediest  rec- 

Red  Cloud,  Neb.,  city,  county-seat  of  ognition  and  co-operation.  In  the  Japanese 
Webster  County,  on  the  Republican  River,  and  army  the  Red  Cross  service  has  been  wonder- 
on  the  Chicago,  Burlington  &  Quincy  railroad;  frilly  effective.  In  1886,  Japan  entered  into  this 
about  110  miles  in  direct  line  southwest  of  Lin-  international  treaty,  and  the  mikado  became 
coin.  It  is  in  an  agricultural  and  stock-raising  president  of  a  Red  Cross  society  in  a  civil  ea- 
region.  The  chief  manufacturing  establishments  pacity.  In  the  Turko-Russian  contest,  in  the 
are  flour  mills  and  machine  shops.  It  has  large  Tunisian,  the  Tonkin,  and  the  Madagascar  wars. 
lumber  and  stock  yards  and  grain  elevators.  Its  the  Red  Cross  was  notably  active.  In  the 
chief  shipments  arc  live-stock,  wheat,  corn,  Graco-Turkish  campaigns  its  work  and  sacri- 
vegetablcs,  and  flour.    The  two  State  banks  have  fjce  were  heroic. 

a    combined    capital    of    $40,000.      Pop,     (est.)  National  Red  Cross.— This   is   an   American 

''^'  J   ^  n     --J  .  ,  ^°^y  incorporated   under  the  laws  of  the  Dis- 

Red  Cross  Societies,  a  general  name  for  trict  of  Columbia,  i  OcL  1881,  reincorporated 
those  societies  founded  for  assisting  the  wounded  17  April  1893,  and  reincorporated  by  act  of 
m  time  of  war,  so  named  because  their  dis-  Congress,  June  1900;  for  the  relief  of  suffering 
tmctive  badge  IS  a  red  cross  on  a  white  ground,  by  war,  pestilence,  famine,  flood,  fires,  and 
Such  societies  have  been  established  m  all  other  calamities  of  sufficient  magnitude  to  be 
Civilized  counlnes  as  a  result  of  an  interna-  deemed  national  in  extent.  The  organization 
tional  conference  held  at  Geneva  .n_  1863,  which  acts  under  the  Geneva  Treaty.  The  United 
was  followed  next  year  by  an  international  States  gave  its  adhesion  by  act  of  Congress  i 
convention  agreed  upon  at  the  same  place,  at  March  1882 ;  ratified  by  the  Congress  of  Berne 
which  the  Internationa!  Treaty  of  Geneva  was  9  June  1882 ;  proclaimed  by  President  Arthur  16 
accepted  and  signed  by  a  number  of  different  July  1882;  headquarters,  Washington  D  C 
nations  According  to  this  all  hospitals  and  The  introduction  and  development  of  the  Red 
hospital  othcials,  and  all  in  any  way  engaged  in  Cross  movement  in  the  United  States  were 
attending  the  sick  and  wounded  in  war  are  chiefly  due  to  Miss  Qara  Barton,  the  founder 
treated  as  neutral  parties.  The  society  in  Eng-  of  the  American  branch.  Previous  to  the  organ- 
land  has  four  branches,  two  ambulance  branches,  jzation  of  this  branch  there  were  many  mem- 
one  volonteer  nursing  branch,  and  one  branch  bers  of  the  Red  Cross  Society  in  the  United 
to  raise  funds  and  supplies,_  and  societies  in  States  with  Miss  Barton  as  their  representative- 
other  coimines.  There  is  an  international  com-  When  the  national  branch  was  regularly  formed 
mittee  at  Geneva  which  serves  as  a  centre  of  Miss  Barton  was  chosen  leader.  !n  the  United 
communication  between  the  different  Red  Cross  States  no  laws  have  been  passed  to  remilate 
societies  throughout  the  world  In  conriection  Red  Cross  work.  The  national  branch  has  no 
A  n  I'S?^^  r  '""'."°"f<'  the  decoration  of  sub-societies  or  sub-committees;  but  patriotic 
he  Royal  Red  Cross  instituted  by  Queen  Vic-  and  sympathetic  men  and  women  as  individnah. 
toria  in  1883,  as  -  reward  for  women  who  have  or  united  in  societies,  are  at  liberty  to  assUt  and 
exerted  themselves  in  aid  of  sick  and  wounded  to  co-operate  with  the  Red  Cross  In  raistne 
soldiers  and  sailors  in  time  of  war.  The  enam-  money  and  in  providing  nurses  and  whatei-^ 
«F?;,|,  S^T'"^";^?^  ^l°f  ^tu'\*''*-<='*°'"'l  '""^  '""'*'''  "■«!"!'■«.  Whenever  needed,  this 
l:-ai(h,_Hfipe  and  Chanty.*  with  the  effigy  of  co-operation  is  active  in  everv  State  and  in 
her  majesty,  the  royal  and  imperial  cipher,  etc.,  most  of  the  Territories 

fheMftlhn^Ilrit*'*  "  ''''"  "''■'""  ""■*  "*""°  °"  1-  ."^^  American  National  Red  Cross  did  re- 

'"^The  SwaTto  bring  the  Red  Cross  service  in  Ar^iiV'tlad"'"'^"  '=""'""  "'  ''^-  ""' 

theservrcfalXtt^^r^S^n^^S^e^ti::  c^S^^S 


RED  DEES 

ooa.  When  pKce  was  declared,  there  yet  re-  about  300  pounds,  but  exceptional  ones  have 
mained  starvation,  aickness.  disease,  destitution,  weighed  much  more.  Even  larger  are  those  of 
and  desolation  on  the  island.  The  Red  Cross  the  Asiatic  border  and  Asia  Minor,  The  antlers 
continued  indefatigable  in  its  work.  In  all  of  Scotch  and  Irish  stags  rarely  exceed  33 
its  Cuban  undertakings  volunteer  assistance  and  inches  in  length ;  but  those  of  eastern  Europe 
contributions  of  supplies  were  received  from  and  Siberia  are  far  longer.  Several  different 
France,  England,  Belgium,  Holland,  Switzer-  names  have  been  given  to  the  related  deer  of 
Innd,  Germany,  Italy,  Denmark,  and  Mexico,  northern  Asia,  but  they  seem  to  be  essentially 
Almost  all  the  Red  Cross  work  during  the  war  the  same  as  those  of  Europe,  where  they  sur- 
with  Spain  was  done  by  temporary  Red  Cross  vive  sparsely  and  under  legal  protection  in  al- 
auxiliaries,  and  other  aid  societies  which  went  most  all  the  countries.  In  the  British  Islands 
out  of  existence  at  the  end  of  the  war,  and  the  wild  red  deer  remains  only  in  the  Highlands 
which  had  little  or  no  connection  with  the  Na-  of  Scotland,  but  is  "preserved"  on  many  large 
tional  Society  beyond  that  implied  by  the  name,  estates  and  protected  moors  in  both  England 
National  Support. — The  governments  of  the  and  Ireland,  The  species  is  supposed  to  have 
United  States,  Great  Britain.  Germany,  and  been  originally  introduced  into  England  from 
Italy  give  no  regular  financial  support  to  the  France,  where  it  became  very  numerous,  but 
Red  Cross  societies.  In  1883  Congress  appro-  *ince  the  17th  centurj^  it  has  been  killed  off 
priated  $1,000  for  printing  Red  Cross  litera-  '"  ""st  parts  of  that  kingdom  to  make  way  for 
ture;  and  since  then,  from  time  to  time,  has  the  fallow  deer,  the  venison  of  which  is  tar 
appropriated  various  sums  for  special  purposes,  superior,  and  the  animal  itself  of  a  more  man- 
but  otherwise  the  society  has  received  no  finan-  ag^ble  and  placid  disposition. 
cial  support  from  the  government  of  the  United  ^*  ^*^S  has  a  fine  eye,  an  acute  sense  of 
States.  In  Germany  the  government  grants  the  smell,  and  a  good  ear.  When  listening,  he 
society  permission  to  hold  occasional  lotteries  '"'s"  his  head  and  erects  his  ears.  When  going 
to  secure  funds.  France  allows  an  indemnity  '"W  *  coppice  or  other  half-covered  place,  he 
of  20  cents  a  day  for  each  sick  or  wounded  **°P^  ^°  '""''  round  him  on  all  sides,  and  scents 
soldier  cared  for  by  the  society  in  time  of  war.  '"*  "'"'l'  *<>  discover  if  any  object  be  near 
The  Netherlands  government  pays  the  salary  of  *"^*  ""B*''  disturb  him.  Tliough  a  simple,  he  is 
the  secretary,  provides  office  quarters,  allows  *  curious  and  crafty  ammal.  When  hissed  or 
$400  a  year  for  office  expenses,  pays  the  travel-  mailed  to  from  a  distance,  he  slops  short,  and 
ing  expenses  of  an  officer  whose  duties  in  con-  ^°°^^  steadfastly,  and.  with  a  kind  of  admira- 
nection  with  the  work  of  the  society  may  '"'"■  "'  horses  or  men;  and  if  the  latter  have 
necessitate  his  leaving  his  home.  Belgium  neither  arms  nor  dogs  he  moves  on  without 
gives  financial  support  in  time  of  war.  Den-  oe'ray'nB  any  symptoms  of  alarm  He  eats 
mark  contributes  annually  *i  000  Austria  slowly;  and  after  his  stomach  is  full,  he  hes 
gives  $2400  annually  for  assistance  in  case  of  ^°V^  ^.^  ruminates  at  leisure.  _ 
«pidemics  or  great  calamities,  Switzerland  ap-  .  J^  ^'J"*"  ""^  ^Pf'^S  '""V^"™"'  ^^^'^  "T 
propriates  $5,000  annually  for  a  special  pur-  d"nks,  the  dews  and  tender  herbage  being  suffi- 
pose.     The  emperor  and  empress  of  Japan  give  9'ent  '0  satisfy  his  thirst;  but  during  the  parch- 


innmlly   »i,aso.    Ruisi,   p.yi    for   mtn   Uken  ">8  !>=««  jl  s».n>mt.  kt  not  only  frequents  the 

care  of  by  the  society  in  time  of  war  at  a  rate  "^'^'^^  ""^  springs,  but  searches  for  deep  water 

agreed  upon  with  the  minister  of  war.    In  igoo  "k"*^'"  .}°    ''athe    and    refresh    himself.      He 

the  emperor  sanctioned  a  tax  of  zJi  cents  m  i>"""  "*  f«at  ease  and  strength  particularly 

certain  railroad  tickets  and  Sa.eo  on  passports,  y"^"  '^V^  'P  ^""^  condition,  his  fat  contribut- 

such  extra  tax  to  be  for  thetenefit  of  the  Red  P*,'"  '"l  l>»<>l""y      His   voice  i.   stronger, 

Cross  Society.  Tlie  membership  of  the  society  is  '°,°^"'  "'■''  "°"  tremulous  m  proportion  as  he 

approximately  a,  follows:  In  fhe United  States.  ■<'""«»„'"  age;  and  during  the  rulimg  season 

=98  members  of  the  National  Society,  France  'A '',f'"  '  *f 'S'lJK  .'Th  °,' „'f',i     "'■,1°.' 

SS.000;  Austria.  52.209;  Hungary,  42,i,;  Tapan  '="■'=•.'?  "<"   "•  '»"<!  as   that  of  the  male 

gi,8i4;   Germiny,   min  brtn?h  lid  ifited  ^'•'J'""'g  H™"  ^^Tfl-  thf 

^-      3»«o.    In  seyeral  other  countries  the  '"'T  ^^^''.'Z^^^^l^ri  .^^  ^S'i 


fiui-iviiEa,  ^Kivjuuu.     Ill  scYciai  oilier  countries  ine  -    i    ,1,      u i.,.r, .1 

Slh^L'iar"„Sf.'^d""''  ','"*^  """,'"  imi*lhfr.l'/e™rof7a"u'ritfon  is  about 
Fon„d.° '<E?  r™  S"."''S«I'™"'.-  May,  and  at  that  season  tSe  hinds  are  very 
r™?,?!,...!  ,  J  ?w^J  r  °"T  tuniing  in  concealing  and  tending,  and  exceed- 
S,  K;  ?,Tr  •!«;""""  No- 'T*  ('M-4) ;  ingly  courageous  iS  defending  their  young. 
Du  Camp.  <La  Croix-Rouge  de  France';  Crie-  P^^  exoosed  to  manv  enemies  The 
gen.  'Das  Rothe  Kreutre  in  Dentschland' ;  SS  (a?  the  fawS  ifcaned  by  SZSeeoers) 
rf2e°Rrf  r'"'  "'?'  ""'.'i?";'  '"S'T  neve^o'ui  s  fhe'dam  dor  ng'Mie'^whTf.Sr'; 
kf,lS,1n™h?.2SL,S""r  ?■'*"■,  ?■""'''  •"■1  in  winter,  the  hmd.  together  with  ,11  thi 
K„;  rC™^1,^li'  r"'.""""""','i°""S""  male,  under  a  year  old.  Jssemble  in  herd,, 
tee  of  Geneva.  <BiiIleOn  In  emational  des  So-  ^^leh  are  more  or  less  nimeroos  in  proportion 
vtiJS  iS""""™',  ■  'M™o™l  J"  to  the  mildness  or  severity  of  the  suson.  At 
«™!S  '.  P"?"*"  "»!*=■  4"  .la  Croix-  ^^  approach  of  spring  thiy  separate,  none  but 
?S2.  ^  American  Red  Cross  Relief  Reports  those  of  the  age  of  Sne  year  remaimng  as«j- 
oJ!n  <^'='t'"'  Stag-hunting,  as  carried  on  in  the 
**~  1*^'  P^  S**K,  ttie  common  deer  Highlands,  is  a  sjiort  capable  of  rousing  all  the 
u^*u^  ■  I  '^  Europe  and  western  Asia,  manly  ardor  and  energy  of  youth  and  manhood, 
which  19  typical  of  the  family,  and  the  ordinary  The  beauty,  graceful  and  magnificent  bearing 
1?''  L  °^  'i'e^ture  and  poetry  as  well  as  of  of  the  animal,  his  sagacity  in  evading  the  strat- 
tne  ,chaBe.  It  much  resembles  the  American  agems  of  the  hunter,  or  deer  stalker,  and  his 
wapiti  but  is  smaller  and  rather  darker  in  courage  when  at  bay,  add  greatly  to  the  plea- 
general  color.  A  fine  specimen  will  stand  four  sure  of  the  chase.  When  the  stag  stands  at  bay. 
fcet  tall  at  the  fore-shoulder  and  will  weigh  his  effort  is  to  do  so  in  a  river  or  lake,  where    i 

gle 


RED  EAGLE— RED  LINE  HAP 

be  has  a  great  advantage  over  the  dogs,  for  he  royal,  frequentlj  amoutit  to  that  nmnbef.    After 

firmly  stands  and  holds  his  position,  whilst  they  the  seventh  year  he  is  said  to  be  croched,  or 

swim  powerless  around  him.    On  land,  even,  a  palmed,  or  crowned,  according  to  the  number 

stag  at  bay  has  great  advantage  over  the  hounds,  of  branches  composing  the  sur-royal.     The  fe- 

who    exhaust    themselves    with    their    clamor,  male  is  a  "calP  in  the  first  year,  a  ■hrocket's 

while  he  is  in  a  comparative  state  of  rest,  and  sister'  in  the  second  and  third,  and  ever  after- 

recovers  hia  wind.    In  stalking  deer,  the  animal  ward,  a  ■hind," 

is  generally  shot;  hut  if  he  is  only  wounded.  See    Dtix,    and    consult    authorities    there 

and  has  power  to  fly,  then  the  dogs  are  slipped  cited. 

to  the  pursuit.     But,  in  olden  times,  the  chief  Red  Eagle,   Order  of  the.     See    Obders, 

reliance  for  pulling  and  killing  the  deer  was  m  Royal. 

the    dogs ;    and    the   fieetness   and   courage   of  -OfA-nfA  Viivn      =;«.  Vidhi 

their   hounds   were   the    pride   of   nobles    and         ^^**'  ^'"'*'     ^"  ^T^"  ^ 

}({ngg_  Red  Game,  or  Gronac.     See  GsotTsi. 

At   the    present   day  another    sort   of  stag         Red    Gum-tree,    one    of    the    Australian 

hunting  takes  place  near  Windsor  Castle,  and  Eucalypti    (Eucalyptus    resinifera),    yielding   a 

in  snme  Other  parts  of  England.     In  this  sport,  gum-resin  valued  for  medicinal  uses.     (See  Eu- 

'    ''  -  js.)     Also  the  North  American  liquidam- 

V.). 

Red  Horse,  a  fish.    See  Suckeb. 
Red  Jacket,  American  Indian,  ch 

to  ™,  th,  humer.  following  on  hor.ctaok  tav.  '"'  ■  ■•■  S™=«  E™™uon  30  Jm  i8»    n» 

1  liveli  ch„e  icrois  the  ooSniry,  U  the  end  of  J,""}"  "™  ""  Sagoyew.th,;  he  w..  csllrf 

».hich  the  deer  i.  retaken,  unhamed  it  pissible,  ^'^  J""-"  "  """'A""  '"   "  il"   ■! 

and  .aved  to  rnn  another  day.     TO.  i.  Trather  f.'""  «"=.  "'l*  '»<1  1""  n"  .I""  ^ Jt 

..„,.  ....1;.; ^t  .1,.  .„.;.....«.,.*  British  officer.     He  was  one  of  his  tribe  who 

'•™  ?,;'fr„?o's;\™,e  peK.":  .he  sag  has  -erved  with  the  British  during  th.  Revolution- 
been  the  favorite  object  of  the  chase;  and  the  "J  War;  and  was  noted  as  an  orator  He 
Kvere  forest  law.  of  the  earlier  Norman  mon-  b«can,ew,dely  known  through  his  attitude  Ic- 
arch.  suBcienily  attest  the  importance  which  ward  the  treaty  of  Fort  Stanwix  n  1784;  a 
.1.  .t  C  A  ,i  ful  ,.s«rf  -n,.  .,ff„™=f;>,™  n(  council  had  been  ca  ed  to  negotmte  between 
S  ?."?.?'i  '°  *'.T.'ikS'  "f"  ;""5.?.*  the  United  state,  and  the  Sixlt.tion.  for  the 


3  of  country,  by  which  not  only  single 


1  of  lands,  and  on  the  occasion  he  spoke 


ssri,-n?raJs^eS;;ST  =ffffi.^iWf^fiS| 

molished,  iv.s  the  fertile  .ource  of  misery  to  T  Ta   \-i  '?">°;">'  """  ?'  .™  ^  £ 

the  pcorir  inhabitants,  and  of  injustice  to  the  ''""•"'='";',?'  5=  .Seneca,      In  OT  on  the 

ancient  proprietors  of  the  soil;  md  the  cruel  £SS.    ,S    I f'.S'Si  .  J  .h,  <;     N  S. 

inffictions  of  the  oppressive  laws  which  were  fe^'J™,"  fc  H,™h"'.5''S  "?**;,'?  K""! 

enacted  to  praerve  U.e  deer,  hicrea.ed  tenfold  Sllii'*!'    'u'^    "  S'"™I„  ™^.f3,i?h 

^.  .      '^'  ■ ._  _  ,^i,-    \ ■    ,  „    „■ Washington,  who  gave  him  a  silver  medal  wnicii 

ti^e  curse  arising  from  this  tj^rannical   passion  j        ,^      ■  fft„ward.      In    1810  he   gave 

for  the  chae,-ror  It  WW  a  crime  less  severely  ;nfo^a,f(,„  to  the  agent  of  the  government  of 

penal  to  k.U  a  man  than  to  destroy  or  take  a  ^^^  ^„^^p^  ^^^^  ^   Tecums.h   to   draw   the 

Tiie.ancient  customs  and  laws  of^^^^^^^^  f--  '^^^EV.'d^f  X'T  o^rfereS't^e 
that  science  which  our  simple  ancestors  looked  j^^  ^f  ^j^  ^^-^^  ^^  ^^  U„ij^^   S  ^^^ 

upon  as  one  of  the  first  accomplishments  of  the  j  ^^    ^  ■  ,  gfeir^ishes.     TTie 

high-bred  noble,  and  a  knowledge  of  which  was  f^^^^  ^f   ^-^    u^^    ^^^^     ^^^^    ^„   ^^ 

essential    to    his    education,    were    formal    and  Seneca  Reservation;  he  became  very  intemper- 

«I^  inH  t,°  H  ?f  %  r  t^;n^'  ttf^.rf,  !™^  chieftainship  on  that  account.  '^He  always  op- 
I'Sft  .ul^H  ''■A  vn  nJ  ,S^f.h'J^^^.  rT^  POS'^'I  the  advance  of  civilisation,  the  missioS- 
r^^^^^wI^l^l,!L£^h^^^^  «"".  ^d  the  work  of  education  among  his 
a  "calP;  after  a  few  months  the  ma^ becomes  Consult  the  'Life'  by  W.  L.  Stone. 
distinguished  by  the  growth  of  the  bossets,  or'^'l,,,  ..  ,'.  , 
frontal  protuberances,  on  which  the  horns  are  ^  Red  Jacket,  Mich.,  village  m  Houghton 
afterward  developed,  which  during  the  first  County;  on  the  Chicago,  M.  &  St.  P„  the 
year  are  merely  rounded  knobs,  whence  he  Chicago  &  N  the  Mmeral  Range,  and  the  Cop- 
takes  the  name  "knobber,"  In  the  second  ^^  R^K^  R.R.s;  about  15  miles  north  of 
year  they  are  longer  and  pointed,  and  are  called  Houghton.  It  is  in  the  famous  copper  region 
dags,  and  the  animal  has  now  the  name  of  '"  northern  Michigan,  near  Lake  Superior.  Its 
•brocket."  In  the  third  year,  the  first,  or  brow  maustries  are  connected  with  the  nunmg  of  cop- 
antler,  has  made  its  appearance,  and  the  deer  Per  and  preparing  it  for  market.  Pop.  (est.) 
becomes   a   "spayad."      In   the    fourth,   the  bei-  4>7oo. 

antler  is  added,  and  he  is  then  termed  a  "stag-  Red   Lin«   Map,  a    map   which    attracted 

gard.'     He  is  a  "stag"  in  the  fifth  year,  when  considerable    interest    about    the    time    of    the 

the  third  antler,  or  royal,  appears ;  and  in  the  dispute  between  the  United  States  and  England 

sixth,   the  commencement   of  the   sur-royal,   or  over    the    boundary    line    between    Canada    and 

crown,  is  formed ;   when   he  takes  the  name  of  Maine.     It  was  made  by  the  Frenchman  D'An- 

•hart,"    which    name    he    retains    through    life,  ville   in   1746.     It  had  been   sent  to  Vergennes, 

At  this  lime  he  is  called  a  "stag  of  ten|*  prob-  the   French  minister,  by   Franklin   in   i?82,  and 

ably  because  the  branches,  including  the  sur-  was   discovered   among  the   Paris  archives  br 

ijgiiizodb,  Google 


RED  HEN  — RED  RIVER  CAHPAIQH 

Jared  Sparks.  A  strong  red  line  drawn  hear  In  the  upper  part  of  its  course  it  flows  through 
the  ridge,  in  which  the  Kennebec  and  Penob-  lofty  canons  whose  perpendiculat  sides  are 
ficot  rivers  rise,  more  than  favored  the  English  from  300  to  800  feet  in  height.  After  leaving 
claims,  respecting  the  northeast  boundary  of  the  the  cailons  it  enters  the  sandy  lands,  where  the 
United  States.  Sparks  sent  it  to  Webster,  then  waters  extend  out  to  a  shallow  stream  from 
Secretary  of  State,  who  was  anxious  lest  the  500  to  3,000  feet  in  width.  Then  as  it  enters 
English  should  hear  of  it  It  was  used  in  a  the  wooded  country  the  stream  becomes  slug- 
secret  session  of  the  Senate,  and  with  the  Maine  gish  and  spreads  out  for  miles, 
commissioners  to  induce  a  ratification  of  the  A  peculiarity  of  the  lower  course  of  the 
treaty,  and  was  afterward  made  a  ground  of  river  is  the  bayous  which  it  sends  out.  Some 
reproach  against  Webster  by  opponents  of  the  of  the  bayous  return  to  the  main  stream  and 
treaty.  others    flow    directly    to    the    Gulf    of    Mexico, 

Red  Men.  Improved  Order  of.     See  III-  V"^.  A''^'i^f»'^y^  ^'■'^^  originally  left  the  Mis- 

PROVED  Oimai  OP  Ren  Men.  sissippi  at  a  great   bend  bdow_  the  mouth  of 

the    Red    River;    but    the    Mississippi    has    cu* 

Red  Oak,  Iowa,  city,  county-seat  of  Mont-  across  the  bend,  forming  Tumbull  Island,  and 
goraery  County;  on  the  Nishnabalona  River,  here  the  Red  occupies  the  channel  once  the 
and  on  the  Chicago,  Burlington  &  Quincy  rail-  Mississippi,  and  flows  south  of  the  island,  so 
road ;  about  48  miles  southeast  of  Council  Bluff  that  the  head  of  the  Atchatalaya  is  now  in  the 
and  38  miles  east  of  the  Missouri  River.  It  Red  River,  from  which  it  Hows  south  to  the 
was  founded  m  185;.  It  is  in  a  fertile  agricul-  Gulf.  The  Mississippi  receives  the  flood  much 
turai  and  stock-raising  region ;  and  its  industries  earlier  than  (he  Red  River,  and  at  that  time, 
are  connected  chiefly  with  farm  products.  The  the  Mississippi  flood  waters  flow  back  past 
chief  industrial  establishments  are  flour  mills,  Tumbull  Island  and  down  the  Atchafalaya.  The 
machine  shops,  creameries,  lumber  and  brick  flood  plain  of  the  Red  River  in  Louisiana  ex- 
yards,  and  stock  yards.  The  city  has  13  tends  along  the  river  until  it  is  merged  into  the 
churches,  six  school  houses,  county  court-house,  flood  plain  of  the  Mississippi  at  the  mouth  of 
municipal  buildings,  and  several  good  business  the  Black  River.  This  plain  is  from  10  to  20 
blocks.  The  three  banks  have  a  combined  capi-  miles  wide,  and  '.s  known  as  the  Red  River 
tal  of  $300,000.  Pop.  (:890)  3^31;  (1900)  bottoms.  The  plain  is  below  the  level  of  the 
4J5S;   (1910)   4,830.  river  and  is  protected  by  levees.     T^e  river  bed 

Red    River,   a   large    river   of   the   United  ^*»^=,  Natchitoches   has  changed.     Many   years 

States,   the   southernmost   of  the  great  tributa-  ^SO  the  river  left   the  old  bed  and   cut  a  new 

ries   of   the   Mississippi   River.     Its   headwaters  way  for  itself,   a  channel  about  20  miles  long. 

are  in  the  northwestern  part  of  Texas,  on  the  The  new  channel  is  called  Bon  Dieu  River  and 

eastern   edge    of    the   Llano    Estacado,   and    it  t^^  °^^  channel  is  called  Cane  River.    The  gov- 

flows  east-southeast,  forming  the  boundary  be-  eniment  is  improving  the  navigation  of  the  Red 

tween  Texas  and  the  Indian  Territory  and  the  I^'"".     Engineers   are  working  to   force  all  the 

northeastern  boundary  of  Texas,   entering  Ar-  waters  of _  the  Red   River   into   the  Mississippi; 

kansas   at   the   southwest   corner   of   the   Sute.  thus    cutting    off    Atchafalaya.     The    river    is 

After    entering    Arkansas    it   turns    south    and  navigable   for  nearly   ijoo  miles,  and  with   its 

pursues    an    exceedingly    irregular    course    to  tributaries,    over   a,ooo   miles.      Small    steamers 

Shreveport,  La.,  where  it  again  takes  a  south-  =?°   ^^^^nd   ^'"•o^t   ^  the   Texas   boundary   at 

cast    course    to    Avoyelles    County,    making    a  "'8"   "**«'■'   '^"^   '»   Shreveport   at   all   seasons 

large   northern   curve   in   crossing   this   county,  %^'"=P^  ■"•'="  f^e  water  is   very  low.     Consult: 

and  entering  the  Mississippi  River  opposite  the  Marey.     'Exploration    of    the     Red    River     of 

southwest   comer  of   the    State   of   Mississippi,  Louisiana. 

The  mouth  of  the  Red  River  is  about  340  miles  Red  River   or  Song-Koi,  a  river  of  Tong- 

from  the  mouth  of  the  Mississippi  River.     The  king,  formed  by  the  junction  of  the  Lcteen  and 

■whole  course  is  nearly  a,ooo  miles.    The  chief  Song-shai,   the   former  rising  in  the   Yun-nan 

tributaries  arc  the  Washita,  which  joins  it  in  province  of  China,  the  latter  in  Laos.    It  flows 

Louisiana;    and    the    False    Washita    and    the  southeast,  passes  Hanoi,  and  after  a  course  of 

Kiamich,  both  of  which  it  receives  in  the  Indian  about  700  miles   falls  by  several  mouths  into 

Territory.     Much   of  its  course  is  through  rich  the  Gulf  of  Tongkmg.     The  river  is  navigable 

prairies,  with  red  soil  which   colors  the  water,  to  Lao-kai,  on  the  border  of  China  and  Tong- 

About  100  miles  above  Nachitoches,  which  lies  king   and   along   it   the   French   are   developing 

;oo  miles  above  the  mouth  of  the  stream,  com-  a  trade  with  the  Chinese, 

mences  a  swampy  expansion  of  the  river  called  Red  River  Campaign.    In  1864  Gen.  Banks, 

the    Raft,   70   miles    long   and   20   miles    to   30  to   reduce   Texas,   asked   for   reinforcements   in 

miles  wide,  produced  by  the  river  dividing  into  order  to  lake  in  rear  the  Confederate  works  at 

a  number  of  channels,  sometimes  shallow,  which  Galveston   and   the   mouth   of   the   Brazos ;   but 

have  been  obstructed  by  fallen  trees  and  other  Halleck  advised  operating  by  way  of  the  Red 

matter  brought  down  by  the  stream.     At  great  River,    capturing    the    Confederate    depot    and 

expense  this  obstruction  has  been  cleared  away  dockyard  at  Shreveport,  and  repossessing  west- 

so  far  as  to  admit  the  passage  of  steamboats,  ern  Louisiana  and  Texas  at  a  blow.    The  Mis- 

About   four   miles   above   Natchitoches   the   va-  sissippi   squadron    under   Porter   was   to   co<op- 

rious  channels  again  unite,  soon,  however,  again  crate ;   the   army   must   be  back   for   the   trans- 

to   separate   into  numerous   creeks   and   bayous.  Mississippi   operations   of  spring   and   summer; 

Above  Shreveport  was  another  such  Raft,  about  but  no  movement  could  be  made  till  the  ^ring 

32  miles  in  length.    In  1873  a  channel  was  cut  rains  had  raised  the  Red,  with  only  four  feet 

through,  making  this  part  of  the  river  navigable,  at  low   water  and    full  of  obstructions.    The 

btit  constant  care  is  exercised  Jn  removing  the  fleet  left  Vicksburg  10  March,  and  landed  A.  J. 

floating  timber  so  as  to  keep  the  stream  open.  Smith's  troops  at  Simsport  on  the  13th;  Gen. 
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RED  RIVER  OF  THE  NORTH  — RED  SEA 

FranUin  had  already  come  up  and  driven  Gea  Dakota  are  Sheyenne  and  Pembina.    The  latter 

Dick  Taylor   from  Fort   De   Russey  guarding  river  has  ita  rise  in  Manitoba.    The  chief  tribu- 

the  stream  ;  the  Heel  passed  up  witliout  opposi-  tary  it  receives  in  Manitoba  is  Assiniboine. 
tion;  and  on  the  15th  and  16th  the  forces  met  The   Red   River  flows   through  a  productive 

at     Alexandria.    But    the     Union     movements  agricultural  region,  famous  for  the  quantity  and 

were  difficult  of  co-ordination;    Banks  did  not  quality  of  its  wheat     The  greater   part    of   ut 

arrive  till  the  26th,  the  rest  of  Franklin's  corps  basin   of   this   river   has   been   twice   submerged 

on  the  28th.    Meantime  the  Confederates  had  beneath  the  sea,  and  it  was  covered    with   an 

strongly  fortified  Shreveport  and  placed  several  extensive  glacial  drift  which   left  an   immense 

gunboats  there.    Banks,  with  Franklin,  went  by  lake,  now  called  Lake  Agassiz  (q.v.),  that  had 

land    to    Natchitoches,    routing   a   Confederate  an  outlet  to  the  Mississippi  River.    The  beaches 

force  at  Cane  River  on  the  28th ;  Smitli's  com-  are   still   well   defined,  even  those   showing   the 

mand  went  by  the  river  in  transports,  to  Grand  gradual  contraction  of  the  lakp.     The  lakes    of 

Ecore,   four  miles  below,  arriving  3  April,  the  Manitoba    are    the    remains    of   this    vast     lake. 

day   after   Banks.     On   the  8th   and   pth   Banks  The  deposits  made  by  means  of  ice  and    water 

advanced  by  a  road  away   from  the  river;  the  have  made  the  Red  River  Valley  an  exceedingly 

Confederates  had  laid  a  V-shaped  ambush  for  fertile  refiion. 

him.   and   his   command   of  8,000   men   was   ut-  Rrf  River  Setflemcnt,  Canada,  founded  in 

teriy  routed,   and   would  have  been   anmhdated  igj^  by  the  Earl  of  Selkirk,  on  the  banks  of  the 

but    for    reinforcements    from    tranklin,    2,000  r^j  Ri^.„_  a^j  g\„^^  ,g;o  forming  part  o£   the 

being  kdled  or  wounded   (battle  of  Mansfield),  province  of  Manitoba   (q.v.). 

Banks  retreated;  the  next  day  the  Confederates  _,,    »)_„„     --,_     „    „.„    ».■.    i,  .    t~™„ 

advanced,  but  were  met  by  a  coimter-ambiisb  of  „    ?ed    Rover,    The^   a    sea    Ule    by    James 

Franklin's,   and   one  wing  of  their  army  was  F<n™ore  Cooper,  published  m  1828. 
driven   back  with   heavy   loss.    But   the  otlier  Red  Russians.     See  Ruthenians. 

wing  was   so   successful   that   the   Federals   re-  Red     Sandstone,     an     obsolete     term      in 

treated    that   night   and    hurried   on    to    Grand  strati  graphical    geology,    used     to    designate     a 

Ecore      and      finally      to      Alexandria,      aban-  group  of  formations  of  which  a  red  sandstone 

doning     the     campaign.     Meantime      the      fleet  of    various    shades    was    characteristic     These 

was   caught    in   the   falling   water   of   the    Red,  sandstones,  however,  were  later  found  to  belong 

and    would    have    fallen    into    the    hands    of  to  two  series,  a  lower  one,  the  Old  Red  Sand- 

the  Confederates  but  for  the  engineering  skill  stone    (q.v.),  now  generally  known  as    Dovo- 

and    resolution    of    Lieut.-Col.    Joseph    Bailey,  nian.  and  an   upper   one,   the   New    Red    Sand- 

who   built   a   dam   of   stones   and   logs,   which  stone   (q.v.),  separated   from  each  other  by   the 

raised  the  river  and  floated  all  the  vessels  down  formations  of  the  Carboniferous  Period  (q.v.). 
with  a  narrow  escape  from  destrucUon.  Re^  Scale,  an  insect  affecting  the  orange 

Banks     army    m    this    campaign    numbered!  (q.v.).     See  also  Scale-inskcts 

,ir..i03;  but  after  detachmg  two  divisions  sent  to         „  ,  „  a,.w.„  n,.i*  f,r.^:.r.t    w..« 

different  points,  he  had  a  marching  column  of  p   ""^  ^ea,  or  Arabian  Gulf  (ancient,  Ma« 

2=.  7t6  officers  and  men  of  all  arms      His  losses  ^^^brtim.  Mare  Erythr^mm,  or  StHus  Arabtciu; 

induding  those  lost  on  the  retreat  from  Alexan-  Arabic,  Bahr-eJ-Hejaz).  a  branch  of  the  Indian 

dria.  were  4S4  killed,  2,iqi  wounded,  and  a,6oo  Ocean     extendmg    from   the   Strait   of    Bab-el- 

capfured  or  missing,  a  total  of  5.244.     Taylor's  Mandeb,  in  a  north-northwest  direction  between 

Confederate  army  numbered  11,000,  and  its  total  ^^^^^*  o"  *e  east,  and  Abyssinia,  Nobia,  and 

losses    in    the    campaign    were    1,976   in    killed,  1^'   o"   ^he    west,    and    connected    widi    the 

wotmded,  and  missing.    See  Sabink  Cross  Roads,  Mediterranean  on  the  north  ty  the  canal,  about 

,  T    r,  1°"  miles    long,   across  the   Isthmus  of  Suez. 

.,     ,.         ,     J??^^    ^  P^T-  ,  The   Red   Sea    is   a   comparatively   narrow    ex- 

Attlhor  of  •■History  of  Georgia.^  ^^^^^^  j^jq  ^jipj  j^ng  with  a  maximum  breadth 

Red  River  of  the  North,  a  stream  which  on   the   tropic   of   Cancer   of   200   miles   and   a 

has  its  source  among  the  lakes  in  the  west  cen-  general  average  of  about  180  miles,  but  dimin- 

tral    part    of    Minnesota.     It    first    flows    south  ishing   gradually    at    its    south    and    north    ex- 

and  southwest,  then  west  to  the  boundary  be-  tremities ;  at  the  former,  across  the  strait  it  has 

tween   Minnesota   and   North   Dakota,   where  it  a  width  of  only  I4'/4   miles,  further  subdivided 

turns   north   and   forms   the   boundary   between  by   the   island   of   Perim   into   two   channels,   a 

the   States  mentioned.     It  enters  Canada  in  the  larger  on  the  east,  of  it  miles,  and  a  less  on  the 

province  of  Manitoba  and  flows  into  Lake  Win-  west,  of  V/i  miles,  and  forking  at  the  latter  into 

nipeg.     Its  source  is  about  1,600  feet  above  sea-  two  branches,   the   one   of   which,    forming  the 

level  and  its  mouth  ?io  feet.     It  is  nearly  700  Gulf   of   Akaba,   penetrates   north   by   east  into 

miles  long,  the  greater  part  of  its  course  is  in  Arabia   for   about    too   miles,   with   an   average 

the   United   States.     Its   drainage   area  is  about  breadth    of   about    13    miles;    while    the   other, 

43.500  square   miles,  three   fourths  of  which   is  forming  the  Gulf  of  Suez,  follows   the  general 

in  the  United  States.    It  is  navigable  almost  to  direction  of  the   sea,   and  penetrates   between 

the  source.    The  river  and  its  tributaries  nave  Arabia  and   Egypt  for  about  200  miles,  with 

in  many  parts  of  the  plain  cut  channels  through  an   average  breadth   of  about  20  miles.     In  the 

the   clay   from   20   to   30   feet   deep.     The    Red  fork   between   these   two   branches   is   the  eele- 

River  is  connected  with  the  Missi.=;sippi  through  brated   Mount  Sinai,  or  Jebe!  Musa   (Mount  of 

its    southern   branch.    Lake    Traverse,    and    the  Moses).     To  the   Biblical   student  the  Red  Sea 

Minnesota  River.     At  hiRh  water  small  steamers  possesses    considerable    interest,    from    the   ac- 

can  pass  from  the  Red  River  to  the  Mississippi,  count  of  its  miraculous  passage  by  the  children 

It    is    connected    with    Hudson    Bay   by    means  of   Israel    when   journeying   from    Egypt.    The 

of  Lake  Winnipeg.     A  number  of  small   rivers  place   at   which   they  crossed   the   sea   was  the 

enter  the  Red  River  from  Minnesota  and  North  Gulf   of    Suez    at    its   northern    extremity,  biit 

Dakota.    The    largest    tributaries    from    North  opinions  differ  as  to  the  exact  point  of  transit, 
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some  maintaining  tiiat  it  was  in  tlie  neiglibor- 
liood  of  tlie  town  of  Suez,  and  others  that  it  was 
about  18  miles  farther  south,  at  the  mouth  oi 
tlie    Wady   Tuarik. 

The  climate  is  tropical  and  depressing;  both 
ahotes  of  the  Red  Sea  east  and  west  consist 
generally  of  a  low  tract,  mostly  sandy,  though 
sometimes  swampy,  varying  in  width  from  lo 
to  30  miles,  and  suddenly  terminated  by  the 
abutments  of  a  lofty  tablc'laitd  of  3,000  feet  to 
6,000  feet  high.  The  Red  Sea  may  thus  be 
considered  as  occupying  the  bottom  of  an  im- 
nii'iise  longitudinal  valley,  which  probably  at  one 
time  extended  between  the  lable-lands  without 
interruption,  but  has  since  been  partially  filled 
up  by  coral -workings,  which,  extending  in  paral- 
lel lines  at  a  short  distance  from  eitlier  coast, 
have  subdivided  the  sea  into  three  different 
channels,  and  have  also  studded  its  shores  with 
numerous  small  islands.  In  the  main  channel 
the  depth  reaches  in  one  place  1,054  fathoms, 
bur  diminishes  toward  the  extremities,  wlKre 
the  depth  in  general  does  not  exceed  from  40  to 
50  fathoms. 

In  the  Gulf  of  Suez,  which  in  earlier  times 
is  supposed  to  have  extended  considerably  far- 
ther north,  this  depth  gradually  decreases  to  30 
fathoms,  and  still  continues  to  shoal,  till  at  the 
harbor  of  Suei  It  amounts  to  only  three 
fathoms ;  in  the  Gulf  of  Akaba,  on  the  contrary, 
the  depth  of  the  main  channel  is  fully  main- 
tained, and  in  some  places  even  exceeded.  The 
currents  of  the  Red  Sea  are  the  result  of  pre- 
vailing winds.  These  winds,  whether  proceed- 
ing either  directly  north  or  south,  affect  only 
the  main  body  of  the  sea,  and  leave  a  consider- 
able belt  along  the  coasts  subject  to  alterna- 
tions of  land  and  sea  breezes,  and  not  imfre- 
<]^ucntly  to  sudden  squalls.  The  chief  dangers 
to  navigation  arise  from  the  number  of  shallow 
reefs,  of  the  presence  of  which  no  intimation 
is  given,  as  the  sea  never  breaks  upon  them. 
This  absence  of  breakers  is  accounted  for  by 
the  porous  nature  of  the  coral,  which  offers  so 
little  resistance  that  the  sea  diffuses  through 
it  without  commotion,  as  if  it  were  passing 
through  a  sieve.  The  principal  harbors  of  the 
Red  Sea  are,  on  the  African  coast,  Suez,  Kos- 
scir,  Suakin,  and  Massowa ;  and  on  the  Arabian 
coast,  Jedda  (the  port  of  Mecca),  Hodeida,  and 
Mocha.  The  trade  from  shore  to  shore  is  not 
of  much  importance,  consisting  chiefly  of  the 
transport  of  pilgrims  and  some  grain  from 
Egjpt;  but  the  trade  up  and  down  the  sea,  be- 
tween Europe  and  the  East  Indies,  has  become 
very  large  since  the  con  si  met  ion  of  tlie  great 
ship  canal  across  the   Isthmus  of  Suez. 

A  telegraphic  cable  enters  the  Red  Sea  at 
Suez,  pas5cs  down  to  Kosseir  on  its  western 
shore,  thence  to  Suakin  on  the  same  side,  about 
lat.  19*  10*  N.,  and  then  proceeds  in  a  sonth- 
sontheastern  direction  close  to  the  island  of 
Perim,  and  out  into  the  Indian  Ocean  by  the 
Strait  of  Bab-el- Mandeb,  and  arrives  at  Aden 

(q-V.). 

Red  Shirts,  the  name  given  to  an  organ- 
ization in  North  Cirolina,  whose  object  was 
to  establish  and  maintain  while  supremacy  in 
that  State,  and  keep  the  negroes  under.  It 
flourished  in  the  reconstruction  period  after 
the  Civil  War.     The  members  wore  red  shins. 

Red-shouldered  Hawk,  a  large  American 
bnizard-hawk    {Butco   lineatus),  known   popu- 


larly as  one  of  the  hen-hawks  (q.v.),  and  com- 
mon over  most  of  North  America;  but  western 
examples  differ  from  the  eastern  ones  and  are 
called  the  red-bellied  hawk  (variety  elegans). 
It  is  most  numerous  south  of  tlie  Great  Lakes 
in  winter,  by  reason  of  the  accession  of  north- 
ern migrants.  It  is  of  large  size  and  distin- 
guished by  the  rufous  tinge  of  the  head,  neck, 
and  shoulders,  and  plumage  generally,  the 
breast  with  shaft- streaks  of  blackish,  and 
the  tail  clear  brownisli-black,  crossed  with  six 
sharply  defined  narrow  bands  of  white.  The 
young  are  darker  and  more  obscurely  marked. 
llie  habits  of  this  bird  are  much  like  those  of 
its  congeners,  the  red-tail,  and  broad  wing. 
They  may  be  seen  at  all  seasons  "sweeping  in 
graceful  cun'es  over  the  country,  rising  and 
falling  in  spirals,  unless  after  noting  prey,  when 
they  sometimes  dart  down  hundreds  of  yards 
in  a  very  few  seconds.  Although  they  feed 
much  on  birds  and  rabbits,  and  are  frequent 
visitors  to  the  farmyard,  they  seem  to  have  a 
special  predilection  for  S(|uirrels."  They  rnake 
their  nests  of  sticks  in  the  tops  of  tall  trees, 
and  very  early  in  the  spring  four  or  five  large, 
globular,  heavily  blotched  eggs,  are  laid.  Con- 
sult Fisher,  'Hawks  and  Owls  of  the  United 
States'    (iS93)- 

Red  Snapper,  a  fish.     See  Snapper. 

Red  Snow,  the  color  of  which  is  caused 
by  mi^ute  organisms,  vegetable  or  animal. 
Aristotle  hinted  at  its  existence;  Saussure  in 
1760  discovered  it  on  tlie  St.  Bernard,  and 
Capt.  Ross  in  1819  brought  specimens  from  tlie 
Arctic  regions.  He  had  found  ei^ht  miles  of 
cliffs,  600  feel  high,  colored  by  it,  in  many 
places  to  the  depth  of  \2  feet,  where  the  rock 
was  reached.  Capt.  Parry  and  other  Arctic  ex- 
plorers have  since  met  with  it  abundantly. 

Red  Spider,  a  small,  scarlet  web-spinning 
mite  {Tclranychui  letarius),  which  damage  the 
leaves  of  plants  in  greenhouses.  They  should 
be  killed  off  by  a  kerosene  emulsion  spray. 

Red  Sotrel.      See  Hibiscus. 

Red  Stone,  Old  Fort,  a  Pennsylvania 
structure  wiiich  figured  in  the  struggle  between 
the  French  and  English  for  mastery  in  the  Ohio 
region.  It  was  first  a  storehouse  of  the  Ohio 
Company,  was  a  rendezvous  for  the  English 
when  they  gathered  lo  advance  against  the 
French  in  1754,  and  was  burned  by  the  French 
later  in  the  conflict.  At  its  ruins  the  leaders 
of  the  Whiskey  Insurrection  held  a  meeting  in 
August  1794  to  plan  opposition  to  the  whiskey 
tax. 

Red  Sunsets,  brilliant  phenomena  which 
attracted  attention  in  North  America  and  other 
parts  of  the  globe  in  the  autumn  of  1883  and 
for  several  succeeding  months.  A  vivid  red 
glow  suffused  the  entire  western  sky,  remaining 
for  upward  of  an  hour,  when  it  would  slowlv 
fade  away.  This  strange  sight  was  first  noticed 
In  India,  where,  it  is  said,  the  sun  assumed  a 
distinct  greenish  tinge  on  ncaring  the  horizon. 
In  striving  to  account  for  these  strange  mani- 
festations a  number  of  solutions  were  offered, 
but  the  theory  that  met  with  greatest  accept- 
ance was  1  hat  they  einanated  from  volcanic  dust 
and  gaseous  matter  vomited  by  Kr.ikatoa.  in 
Sunda  Straits.  Calculations  demonstrated  the 
fact  that  the  manifestations  of  the  red  glow 
coincided   with  the  course  which  such  vapors 
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would  take  on  being  wafted  away  by  winds.  and  is  lined  internally  with  feathers.     The  tggt 

Red    T*pe,    a    term   applied   to   unnecessary  nunilrer  five  or  six,  and  are  white,  spotted  with 

routine  and  formality  in  official  affairs.     It  is  de-  P^'e  "own.                      .                     -  „       ^ 

rived  from  the  fact  that  official  documents  were  These    birds,    in    winter    especially,    become 

bound  together  by  red  ribbons  or  tapes.     Dickens  very  bold  and  confident  in  habits,  approaching 

in  <  Little  Dorrit.' and  Mark  Twain,  in  one  of  his  doors    and    windows    without    fear,    and    soon 

humorous  sketches,  have  illustrated  the  working  learning  even  to  know  the  hand  which  deals 

of  red  tape  o"t  crumbs  and  scraps  of  food  to  them  during 

Red  Water,  (i)  a  disease  of  cattle.  See  the  inclement  season  On  the  approwh  of  the 
Rinderpest.  (2)  A  marine  worm  of  flagellate  ""'d"  spring  the  redbreast  rtturns  to  its  na- 
protozoa.  z\uL%iMasiigopkora,  o^A^t  Dinoflagel-  tive  haunts  and  wilder  state.  During  the  breed- 
Jo/^,  infecting  harbor  waters,  destroying  fish  and  '"8  season  these  birds  are  very  pugnacious, 
molluscs.  Varies  in  color  from  yellow  to  reddish  and  they  may  attack  and  drive  away  all  the 
brown  and  is  so  called  as  it  turns  the  water  red  sn^jler  birds  from  the  vicinity  of  the  nesL  The 
when  present.  "'™  '"  spring  consists  chiefly  of  insects,  while 
.  in    autumn    truits    and    seeds    constitute    the 

Red   Wing,    Minn.,    city,    county-seat   of  dietary.    The  song  is  sweet,  but  not  specially 

Goodhue  County;  on  the  Mississippi  River,  at  remarkable,  and  continues  during  spring,  aom- 

the  head  of  Lake   Pepin,  and   on  the  Chicago,  ^^^  3^^  autumn,  often   in  rainy  weather.     In 

Great  Western,  the  Chicago,  M.  &  St.   P.,  and  Germany  it  is  termed  Tkomat  Gierdet;  smd  ia 

the  Chicago  &  N.  R-R.  s ;  about  40  miles  south-  Norway,  Peter  Ronsmad. 

east  of  Saint  Paul.    It  was  settled  in  1853,  in-  t>,jv„_i,      c,-  nftiB-iw  nnir 

corporated   in   1854,  and   chartered   in   1864.     It  ™^™'^     ^"  UuiKER-BOt 

is  in  a  productive  agricultural   region  in  which  Redbud,  a  tree.     See  Cehcis. 

are  deposits  of  fire-clay,    Red  Wing  is  the  com-  Redcsp,  a  variety  of  Hamburg  fowls.    See 

mercial  and  industrial  centre  for  a  large  part  Poultry. 

of  Goodhue  and  Dakota  counties.  The  chief  Red'ding,  Cal.,  city,  county-seat  of  Shasts 
manufacturing  establishments  are  sewer -pipe  County;  on  the  Sacramento  River,  and  on  the 
works  which  employ  about  45°  persons;  fur-  Southern  Pacific  railroad;  about  i?3  miles 
niture  factories,  about  250  employees;  lumber  north  of  Sacramento.  It  is  in  a  mining  aud 
mills,  140  employees;  stoneware  works,  120;  lumbering  region,  in  which  there  are  some  ex- 
hat  factory,  40;  other  manufactories,  with  cellent  farms  in  the  fertile  valleys.  The  chief 
about  130  employees.  The  prominent  public  industrial  establishments  are  lumber  mills,  ma- 
buildings  are  the  churches,  schools,  and  several  chine  shops,  foundries,  and  tool  shops.  The 
business  blocks.  The  educational  institutions  shipment  trade  is  chiefly  in  lumber  and  min- 
are  a  State  training  school.  Red  Wing  Semi-  crals.  It  has  a  well-built  court  house  and  a 
nary,  Hague  Synod  Theological  School,  Lu-  sanatorium.  Pop.  (1910)  3,090. 
theran  Ladies'  Seminary,  high  school,  public  Redemp'tioii,  in  Christian  theology,  the 
and  parish  schools,  a  pubhc  library,  and  _  pn-  jjberation  of  sinners  from  the  penalties  of 
vale  school  libraries.  There  are  two  hospitals  the  violated  divinelaw;  it  is  eflected  through  the 
The  three  banks  have  a  combmed  capital  and  expiating  vicarious  sacrifice  of  Christ  upon  the 
surplus  of  $375^00.  The  government  is  vested  cross.  In  law,  the  freeing  of  an  estate  from 
in  a  mayor  and  a  council  of  nine  members,  mortgage,  or  the  taking  back  of  mortgaged 
elected  biennially.  Pop.  (1890)  6,294;  Cigoo)  property  upon  fulfilling  the  terms  or  conditions 
7.52s;  (1910)  9.040-  John  A.  Pahdee,  on  which  it  was  conveyed  to  the  mortgagee. 
Editor,  ^Goodhue  County  News?  See  Equity  of  REDEiipnow. 

Redan',  a  fortified  work  having  two  faces  Redemp'tionerB,  or  Indentured    Servant!, 

forming  a  salient   angle   in   the   direction   from  emigrants   to  the   American   colonies   who   sold 

which  an  attack  may  be  expected.     It  is  open  their  services  to  planters  or  others  for  a  term 

at  the  gorge.    A  double  redan  has  a  re-enter-  of  years  —  four,  five,  or  seven,  according  to  the 

ing  angle   for  mutual   defense.    The  redan  is  contract  — after  the  completion  of  which  thCT 

the  simplest  field  work,  and  is  used  for  defend-  acquired    their    liberty    with    a    grant    of   land. 

ing  the  avenues  of  approach  to  a  village,  bridge.  There   were   redemptioners   in   the   first   colony 

or  defile.    In  front  of  another  field  work,  it  is  founded  in  Virginia ;  the  system  was  introduced 

called  a  flfehe.    When  flanks  are  added  to  the  in  Massachusetts  in  16^1  and  later  in  Maryland, 

faces,  the  work  becomes  a  detached  bastion  or  New    York,     Connecticut,    and     Pennsylvania. 

lunette.     The   redan   at   Sebastopol   in   the   Cri-  With   these   indentured   servants   were   brought 

mean   war   was   the   scene  of   stubborn   conflict  in   many  persons  who   came  not   of   their   free 

between  the  Russians  and  tlie  English.  will    but    were    kidnapped    and    held    in    servi- 

Rcdbird.    See  Cardinal  Grosbeak.  'ude-    See  Villeins. 

Redbreast,  or  Robin  Redbreast,  a  familiar  Rcdcmptioniats.     See  Trikitarians. 

European  warbler  (Erythacus  rubecula),  which  Rederoptoris'tinc  Nuns,  or  Order  of  th« 

by   its    familiar   habits  has   endeared    itself,  to  Most  Holy  Redeemer,  a  religious  order  of 

children,  and  lias  caused  it  to  be  protected  and  women  in  the  Roman  Catholic  Church,  founded 

welcomed  more  than  any  other  bird.    The  red  in  '732  hy  St.  Alfonso  de  Liguori.    They  are 

breast  of  the  male  is  the  distinguishing  feature  strictly  cloistered,  leading  the  contemplative  Hit, 

of    the    species,    but    the    females    have    duller  and   by   their   prayers   assisting   the   missionary 

colors.    In    Great    Britain    the    redbreast    is    a  priests  of  the  order  of  Redemptorists    (q.v.) ; 

permanent  resident,  but  in  more  northern  conn-  they  are  subject  to  the  jurisdiction  of  the  ordi- 

tries  it  is  migratory,  flying  southward  in  winter,  nary  of  tlieir  place  of  residence. 

It  also  occurs   in    Asia    Minor  and   in   North  Redemp'torists,  members  of  the  Congre- 

Africa.    The  nest  is  made  of  moss  and  leaves,  gation  of  Uie  Most  Holy  Redeemer,  an  insbtate 
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of  missionafy  priests  in   the   Roman    Catholic  ricanes  became  one  of  the  principal  contributon 

Church,    founded    in    1732   by    St.    Alfonso    de  to  a   scientific  knowledge  of  the  earth's  atmo- 

Liguori;  in  some  countries  they  are  known  as  sphere.     He     wrote     also     on     geography     and 

Liguorians.     The  institute  received  the  approval  geology.     As   a   naval   engineer   he   devised   the 

of  Benedict  XIV.  in   1749.    The  members,   in  system  of  'safety  barges,"  by  which  passenger 

addition  to  the  three  perpetual  vows  of  poverty,  service  via  the  Hudson  between  New  York  and 

chastity,  and  obedience  common  to  all  monastic  Albany  was  conducted  by  means  of  a  passenger 

and   semi-monastic   bodies,   bind   themselves   by  boat  drawn  by  two  steamers  at  such  a  distance 

a   vow    of   perseverance    in    the   institute    until  as  to  avoid   danger  of  explosions,  the  frequent 

death :  by  their  vow  of  poverty  they  are  bound  occurrence  of  which  had  caused  general  terror. 

to  refuse  all  church  benefices,  offices,  and  dig-  Thus  originated  the  idea  of  tow-boats   for   the 

nities    outside    of    their    congregation.    Their  conveyance  of  freight.    Redfield  was  also  promt- 

main    occupation   is   the   apostolic  ministry    in  nently    interested    in    railway    construction.    A 

conducting    "retreats'    and    "missions"    to    all  list  of  his  published  papers,  from   1829  to  1857, 

classes,   with   preference   for   such   as   are   most  includes  62  titles. 

neglected  or  who  come  least  under  the  ordinary  Redfield,      S.    D.,      city,      county-seat      ot 

ministrations  of  the  Church.     The  Congregation  Spink  County;  on  the  Chicago,  M.  &  St.  P,  and 

has  establishments  in  various  countries  of  con-  the  Chicago  &  N.  R.R.'s ;  about  35  miles  south 

ttnental   Europe  and  many  in   the  British  isles,  of   Aberdeen.    It  is   an   agricultural   and   stock- 

Their    first    house    in    the    United    States    was  raising   region.     It   has   a   State   Institution   for 

founded    in    1832    at    Detroit:    they   have    now  the    Feeble-Minded    and    the    Redfield    College, 

houses   m  many  of  the  prmcipal  cities.  opened  in  1887  under  the  auspices  of  the  Con- 

Redejre,  the  name  of  two  or  more  com-  gregationalists.   Pop.  (1910)   1431. 
mon    fresh-water   fishes:    (i)    the    rockbass   or  Redfin.      See  Red-Hoese;  Shiner. 

«oggIe-eye  (Ambloplites  rupestris)   (see  Bass)  ;  Redfish,  the  name  of  several  fishes  notable 

(2)   m   England  the  rudd,  a  reddish  roacb-like  for    their   color:     (1)    In    Alaska,    the    salmon 

fish     {Lmeuciu    erythropthalmus) ,    sometimes  tnore  familiarly  known  by  its  name  "blueback* 

two  pounds  in  weight,  and  highly  esteemed  by  (q.v.)  in  the  Columbia  River  Valley;  also  called 

aPTlers  both  in  Great  Britain  and  on  the  Con-  redtish  about  the  lakes  of  northern  Idaho.     (2) 

t>"ent-  ,  On  the  California  coast,  a  gaudily  tinted  wrasse 

Red'fisld,' Isaac  Fletcher,  American  jurist:  iPtmehtnetopon  pulcher),  related  to  the  east- 
b.  Wethersfield,  Vt.,  10  April  1804;  d.  Charles-  ern  tautog,  which  reaches  a  weight  of  12  or  15 
town,  Mass.,  23  March  1876.  He  was  graduated  pounds,  and  is  taken  in  large  numbers  in  the 
from  Dartmouth  College  in  1825,  admitted  to  kelp  offshore  with  hook  and  line.  The  Chi- 
the  bar  and  engaged  in  law  practice.  He  was  nese  salt  and  dry  them.  ' -^  '^'  ■■  ' 
attorney- general  for  Orleans  County,  Vt,  in  (q.v.)  of  the  Atlantic  1 
1832-5,  judge  of  the  Vermont  supreme  court  drum.  See  Drumfish. 
in  1833-52,  chief  justice  in  1852-60,  and  in  Eedgauntlet,  red-gant'let,  a  novel  by  Sir 
1857-61  occupied  the  chair  of  jurisprudence  at  Waiter  Scott,  published  in  1824.  Sir  Alberick 
Dartmouth.  He  removed  to  Boston  in  1861,  Redgauntlet.  ardently  espousing  the  cause  of  the 
Mid  in  1867-9  was  special  counsel  in  Europe  for  Young  Pretender  in  1745,  pays  for  his  en- 
the  United  States.  He  was  editor  for  New  thusiasm  with  his  life.  His  widow,  ascribing 
England  of  the  'American  Law  Register'  and  her  bereavement  to  the  politics  of  the  Red- 
published:  'Law  of  Railways'  (1857);  'Law  gauntlets,  desires  to  rear  her  children  in  al- 
of  Wills'  (1864-70)  ;  'Leading  American  Rail-  legiance  to  the  reigning  dynasty.  Her  efforts 
way  Cases'    (1870)  ;  etc,  prove  ineffectual  and  the  tale  is  concerned  with 

Redfield,  William  Charles,  American  scien-  the  plots  to  enthrone  the  Chevalier,  into  which 

list:  b.  Middletown,  Conn.,  25  March  1789;  d.  y°^<^e  Redgauntlet  is  hurried  by  his  uncle,  an 

New   York   12  Feb.   1857.     In   1803  he   was  ap-  arilent    Jacobite.     Though    showing    haste,    the 

prenticed   to  a  mechanic   at  Upper   Middletown  s""7.  does     not     flag    m     interest,    and     even 

(now  Cromwell),  in  1811  set  up  for  himself  at  theminprcharacters— notably  Peter  Peebles, the 

Middletown  as  a  mechanic  and  small  mert:hant,  "azy  litigant.  Wandering  Willie,  the  vagabond 

and  in   1821  began  his  study  of  the  subject  of  fiddler,   and_  Nanty   Ewart,   the   smure'er  — are 

Atlantic  gales  by  observations  of  the  region  in  "Ving  and  individual. 

eastern  Connecticut  and  western  Massachusetts  Red'grave,    Richard,    English    painter:    b. 

devastated  by  the  storm  of  3   September,  long  Pimlieo.  London,  30  April   1804;   d.   London   14 

known   as  the  "great  September  gale."     By  hia  Dec.   1888.    After  studying  at  the  Academy,  he 

investigation  of  the  course  and  direction  of  pros-  was  elected  an  A.R.A.  in  1840,  an  R.A.  in  1851- 

trated   objects,   he   became   convinced    that    the  From    1847   he   took   a    prominent   part    in    art 

storm  was  a  progressive  whirlwind.     The  per-  instruction,  and  in  18S7  was  appointed  inspector 

feeting    of    his    theory    of    storms    became    his  general  of  art   echools,   which   office,   with  that 

chief  object.     In  1831  he  began  the  publication  of  surveyor  of  the   royal   pictures,  he   resigned 

in    the    'American    Journal    of    Science'    of    a  in   1880.     His  principal  pictures  include   'GuIIi- 

sertes  of  articles  on  the  laws  of  storms;  and  ver    on    the    Farmer's    Table'     (1837);    'The 

m  183^  in  an  article  in  the  same  journal  on  Daughter  of  the  Reduced  Gentleman' (1840)  ; 

'Hurricanes  of  the  West  Indies'  gave  a  com-  *The  Return  of  Olivia' ;  and  'Country  Cous- 

plete  synopsis  of  the  main  points  of  his  theory  ins.'     He  wrote,  with  his  brother,   <A  Century 

as  developed  by  a  more  extensive  analysis  of  of  English  Painters'   (1866),  and  edited  several 

observed  phenomena.    His  views,  known  as  the  valuable  catalogues, 

'rotary  theory  of  storms,"  were  accepted  after         Redhead,     a  duck  (Aylhya  americana),  re- 

iomc  alight  opposition;    and   Redfield,   by  his  laled  to  the  pochard  and  canvas-back  (qq.v.). 

explanation  of  the  mechanism  of  extended  hur-  From   the  latter  the  redhead   may  be  readily 
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distinguished  by  its  much  shorter,  broader,  more  Redmond,  red'mdnd,  John  Kdward,  Irish 
strongly  hooked  bill,  and  brighter  chestnut  head,  polilical  leader:  b.  Dublin  1851.  He  was  edu- 
though  it  is  frequently  sold  to  the  uninitiated  as  cated  at  Trinity  Gsllege,  Dublin,  studied  law 
the  more  expensive  canvas-back,  to  which  it  is  and  was  admitted  to  the  bar.  In  1876  he  wu 
little  inferior  in  flavor.  It  is  found  in  North  elected  a  member  of  the  House  of  Commons, 
America  generally,  breeds  from  the  northern  and  later  held  a  position  in  the  vote  office.  In 
tier  of  States  to  high  latitudes,  and  winters  in  the  House  he  became  a  "whip"  for  the  Irish 
Chesapeake  Bay  and  southward.  The  nest  is  party,  and  was  one  of  the  most  active  sup- 
built  of  reeds,  etc.,  with  a  lining  of  down  and  porters  of  Pamell  in  his  organization  of  the 
either  on  the  ground  or  on  a  platform  of  reeds  Irish  Nationalist  party.  He  made  several  trip) 
ill  the  water;  the  seven  or  eight  eggs  are  bufiF-  to  the  United  Slates  and  Canada  in  behalf  of 
colored  and  unmarked.  Eastwardly  this  is  one  the  Nationalists.  When  the  party  was  divided 
of  the  commonest  species  of  ducks  and  congre-  over  the  question  of  the  continuance  of  Par- 
gates  in  great  numbers  in  the  sounds  and  estu-  nell's  leadership,  he  supported  Pamell.  in  1900, 
aries  of  the  Atlantic  coast,  consorting  with  when  the  factions  were  united,  he  was  made 
canvas-backs,  scaups,  and  other  species  of  gen-  the  leader  of  the  united  party,  which  he  lias 
erally  similar  habits.  It  feeds  on  various  aqua-  effectively  organized.  He  is  both  a  skilled  par- 
tic  animals,  but  more  particularly  on  water  liamentarian  and  an  eloquent  and  forceful  ora- 
cetery  and  other  aquatic  plants.  In  the  in-  tor.  He  has  published  'Historical  and  Political 
terior    about    the    Great    Lakes    and    elsewhere.  Addresses'     (i8g8). 

these  birds  usually  appear  in  flocks  for  a  ,-.-..  \  -r  1  j  ,,,  .  t  j- 
short  time  during  the  migrations  and  are  said  Redonda  (ra-don  d»>  IsUnd,  West  Indies, 
to  visit  the  woods  for  the  purpose  of  feeding  on  ""c."*  the  Leeward  group,  situated  between 
acorns  and  other  mast  like  the  wood-duck.  The  ^evis  and  Montserrat.  Iron  and  alumina  mines 
redhead  is  perhaps  the  best  known  and  gener-  conMitute  its  ccorioinic  importance.  It  is  a  de- 
ally  appreciated  by  gunners  of  all  our  ducks,  pendency  of  Antigua  and  with  Barbuda,  an- 
hut  there  is  nothing  especially  distinctive  of  °t*\'^  dependent^,  makes  an  arra  of  62  square 
the  method  of  its  pursuit.  Consult :  Grinnell,  !"''«■  ^  he  total  population  of  the  three  islands 
'American     Duck     Shooting'      (£901):     Job,  H  about  35.000. 

'Among  the  Waterfowl*   (1902).  Redowa,  red'6-a,  the  name  of  3  Bohemian 

Reding,    Aloys    von,    Swiss    patriot;    b.  dance  introduced  into  England  about  1846.    The 

Schwyz,   Switzerland,  6   March    1765;   d.   there  dance   resembles    the    Polish    mazurka.     It   was 

5  Feb.  t8i8.    He  became  captain-general  of  his  introduced  into  one  of  Meyerbeer's  operas  in 

native  canton  in   1788,  and  defeated  the  French  1849. 

republicans  at  Morsarten  Pass  in  I/OS.  In  1802  n  i/  .•  •  ■  ,.  .  ,  n  .1. 
he  founded  a  league  in  the  eastern  part  of  ?^P'"S'  ^""f^  journalist:  b.  Berwick- 
Switzerland  with  the  purpose  of  re-establishing  "i-Tweed,  England^  14  Aug.  1833 1  d.  New  \  ork 
the  old  federal  constitution,  hut  was  thwarted  1°  J^^  '89».  He_  emigrated  to  Detroit, 
bv  French  interference.  In  1803  and  in  1809  he  ^ich.,  in  1848,  and  in  1852  removed  to  New 
was  elected  chief  magistrate  of  Schwyi.  }'>%  ="d  ^^'^^  connected  with  the  TrtbuAf. 
n  j<  I  -j-i  J  r-  t  -.  ■  p  n  I"  i»SS  he  went  to  Kansas  and  took  part  m 
Redlanda,  redlandz,  Cal..  city  m  San  Ber-  ^i^  Free-Soil  movement  which  he  described  Sot 
nardmo  County ;  on  the  San  Bernaraino  &  R.,  northern  papers.  Being  already  a  confinoKl 
the  Atchison,  T.  &  S.  F.,  and  the  Southern  anti-slavery  advocate  he  traveled  in  the  South 
Pacific  R.R.S;  about  65  miles  east  of  Los  An-  f^r  personal  investigatwn  of  slavery  conditions. 
geles.  It  was  settled  in  1881  and  in  1B88  was  with  others  he  then  undertook  a  scheme  of 
mcorporated.  It  is  on  the  foothills  of  the  San  colonization  in  Haiti  and  during  his  visits  to 
Bernardino  Mountains,  in  a  region  famous  for  (he  island  was  appointed  by  President  Gifiiard 
Its  scenic  beauty.  It  is  in  a  fruit  section  noted  commissioner  of  emigration  in  the  United  Suies. 
for  Its  oranges.  Fire-day  is  found  in  the  vi-  jhe  breaking  out  of  the  Civil  War  put  an  end 
cinity.  The  principal  manufactures  are  clay  ^  j,is  plans,  and  he  entered  the  field  as  war 
and  lumber  products;  and  the  trade  is  chiefly  correspondent  principally  attached  to  the  armies 
in  oranges  raisins,  and  o^er  fruits,  wheat,  ^f  Gens.  Sherman  and  Thomas.  At  the  close 
barley  brick  lumber,  and  bui  ding  stone.  It  baa  ^f  {he  war,  he  became  superintendent  of  edu- 
Saint  Ursulas  Academy,  a  Union  High  School,  ^^^^^^  [^  Charleston,  S.  C,  reorganized  its 
public  and  parish  schools,  and  the  A.  K.  Sm.Iey  school  system,  and  established  colored  schools 
Library.  Two  parks  add  to  the  attractions  of  ^^  ,j,e  Colored  Orphan  Asylum.  In  1868  he 
the  city.  The  eovemment  IS  vested  in  a  board  established  the  Lyceum  Bureau  in  Boston  which 
of  trustees.  They  hold  office  four  years.  Pop.  arranged  for  the  public  appearance  of  lecturers 
(igio)  10,449.  and  readers, which  business  was  afterward  pur- 
Redleg,  one  of  the  best  known  of  Old  chased  by  Maj.  J.  B.  Pond  Cqv.).  Resumi.ig 
World  partridges  (Caccabis  Tuja),  which  is  es-  editorial  work  on  the  Tribune,  he  went  to  Ire- 
pecially  numerous  in  France,  where  it  is  the  land  to  reijort  the  famine  of  1879-80.  There 
principal  object  of  sport  in  the  autumn.  It  has  he  became  interested  in  the  Home  Rule  move- 
been  introduced  into  England,  but  is  not  much  ment  and  devoted  several  years  to  its  interests 
liked  because  slow  to  fly,  running  speedily  be-  In  1886  he  became  attached  to  the  staff  of  'The 
fore  the  dog  and  so  puzzling  both  the  dog  and  North  American  Review.'  He  assisted  Jeffer- 
the  gunner  trained  to  the  different  behavior  ot  son  Davis  in  preparing  his  history  of  the  Soiilh- 
the  British  gray  partridge.  Several  other  spe-  em  Confederacy,  and  wrote,  among  olhei 
cies  of  the  genus  share  the  name,  as  the  Bar-  works,  'The  Roving  Editor,  or  Talks  witli 
bary  partridge  (C.  petrosa)  of  North  Africa,  Slaves  in  the  Southern  States'  (i8s9)  :  'Tb4 
the  chukar  (C.  chukar)  of  India,  etc  See  Par-  Public  Life  of  Captain  John  Brown*  (iSfio'l 
TtiDGE.  and  'Talks  About  Ireland'  (1S81). 
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REDPOLL  — REDWOOD  OF  CALIFORNIA 

Redpoll,   a  small   linnet-like  finch  of  the  Red'wood,  Boverton,  English  chemist:  h. 

far  northern  regions,  two  or  three  species  of  London  26  April  184G.    He  was  educated  at  the 

which  visit  northern  Europe,  Canada,  and  the  University  College  School  and  at  the  Pharma- 

northern  United  States  in  winter.    The  males  ceutical   Society  of  Great  Britain.    As  an  au- 

have  the  head  and  neck  beautifully  rose-red  in  thority  on  the  technologj-  of  petroleum  he  ac- 

hue.  companied  Sir  Vivian  Majendie  on  his  tour  of 

Redroot      Sec  Ceakothus.  inspection  to  the  petroleum  districts  of  Europe 
and  America.    He  is  adviser  on  petroleum  to 

Reds  of  die  Midi,  The.  a  story  by  Felix  the  Home  Office  and  is  consulted  as  an  authority 
Gras  (q.v.),  published  in  1896.  it  is  a  strong  ;„  that  field  by  different  branches  of  the  Brit- 
tale  of  the  French  Revolution.  One  Pascal  Le  ish  government.  He  is  a  member  of  the  leading 
Patine,  m  his  old  age,  night  after  night,  m  the  English  and  American  scientific  societies,  was 
shoemakers  shop,  tells  the  story  of  his  youth  a  member  of  jury  at  the  Paris  Exposition  in 
when  he  joined  the  "Reds  of  the  Midi"  (the  igoo  and  appointed  a  member  of  the  Royal 
insurgents  of  southern  France),  went  to  Pans,  Commission  to  the  Saint  Louis  Exposition  in 
and  witnessed  all  the  horrors  of  the  Revolution.  ]po^  He  has  published:  'Cantor  Lectures  on 
The  prcdogue  of  the  tale  is  pure  autobiography.  Petroleum*  (1886);  <A  Treatise  on  Fetro- 
and  many  of  the  characters  are  drawn  from  ieum>  (1896);  'The  Petroleum  Ump>  (widi 
»"*■  J.  H.  Thomson,  1902) ;  etc. 

Redshank    or  Oambet,  a  large  migratory  Redwood,  the  name  of  various   sorts  of 

smpe-like  sandpiper  (7 t.tanus  caUdns)  of  Eo-  „ood,  as  an  Indian  dyewood,  the  produce  of 

rope  and  Asia,  representative  of  a  large  group,  Pierocarfas  tanlalinus:  the   wood  of  Gordonia 

the  American  species  01  which  are  called  w.ilets  Hamatoxyion,    the    redwood    of   Jamaica ;    that 

by  gunners j  its  average  length  ,s  about  11  or  12  „£     PtcTOCarpus     dalbereioides,     or     Andaman 

inches ;   and   its   popular  name  is   derived   from  ^ooj .   ,|,at  of  Ceanotlms   colubrinui.   the   red- 

tiie  red  color  of  the  legs.     The  spotted  redshank  ^^^  of  the  Baliamas ;  that  of  Sovmido  febri- 

(T.    /uJfMj)    and   the   greenshank    (T.   ghtttS)  ^„g„_  ^f  which   the  hark  is  used   in   India   for 

are  allied  species.  fevers.    In    the    United    States,    Sequoia   sem- 

Redstart,   in    the    United    States   a    stnall  penArens  of  the  Pacific  coast.    See  Redwood  of 

active    migratory   warbler    of   the    genus   Seta-  Califoesia. 

phasa,  especially  S    ruticila  of  the  eastern  part  Redwood  of  California,  the  great  cypress- 

of   Ibe   country,   whose   colors   are  _ a  charming  iji^   fo^st  tree   {Seqwia  semperlirens)   ol  the 

a;i,;rast  of  black  and  orange-red  m  the  male,  ^^^^^  ^^^^     jt^,  ^f  the  sanie  genus  with  the 

he   temale  being  more  nearly  brown   and  yel-  ^^      ^^^    ^^    gigintea).   botaniilly   described 

low.     It  has  a  ^arp   exclamatory,  but  pleasing  ^^^^  SeouoiaT  Ihe  latter  occurs  in  scattered 

spring  song,_and  makes  a  pretty  nest  of  bark-  ^^^^e  west  slope  of  the  Sierra  Nevada. 

shreds    etc.,  in  an  orchard  tree  or  garden  bush  ^^ile  the  redwood  forins  dense  forests  on  the 

The    European    redstarts    are    small    brownish  west  slopes  of  the  Coast  Range,  where  it  forms 

birds,  closely  related  to  Ae  redbreasts,  but  dis-  the  most  important  timber  resource  of  the  State. 

Iinguished  by  a  bright  red  tail.    They  construct  ^he  forests  were  thoroughly  studied  by  the  gov- 

nests  chiefly  among  the  ivy  of  ruined  buildings.  ^^^^^^  gurcau  of  Forestry  in  1902,  whose  re- 

the  eggs  numbering  five  or  six,  and  being  of  a  ^  furnishes  the  following  facW:    The   rcd- 

greemsh-blue  color.    The   redstarts   are_  active  ^^^^  j^  popularly  thought  to  occupy  a  strip  of 

tirds     feeding    on    fruits,    seeds,    and    insects,  ^„„(      ^\^  30  miles  wide,  from  the  Oregon 

which  they  pursue  on  the  wing     The  song  is  jj^^  jo  jhe  Bay  of  Monterey,  but  these  bounda- 

low.  but   sweet    and  these  birds   are  said  (o  ^es  do  not  cover  its  actual  distribution.    Two 

imitate  very  skilfully  the  notes  of  other  fealh-  ,i,ousand    acres    of    redwood   exist    in    Oregon 

ered  songsters.  along  (he  Chetco  Rirer.    South  of  the  Chetco 

Redtail,   a   common   American   hen-hawk  a  continuous  redwood  belt  begins,  and  increases 

(q.v.).  its  width  from  10  miles,  at  Del  Norte  County, 

Redtop.  See  Grasses  IK  THE  Uniteo  States.  <»  '»  «'  ^  mjl".  and  keeps  on  unbroken  to 

_    „              _                  ,„     „             .         .  southern   Humboldt   County.     Here   is  a  break. 

Red-way,    Jacques    Wardlaw,     American  ^ut   in    Mendocino    County    the    belt    become* 

geographer:  b.  Nashville,  lenn..  May  1&4?.    He  dense  again,  and  widens  out  to  35  miles.    South 

was   educated    at   the   University   of   California  □£  that  county  the  tree  grows  in  isolated  patches 

and  at  Munich,  Bavaria.     He  occupied  the  chair  gg  f^^  south  as  the  Santa  Lucia  Mountains 

of    physical    geography    and    chemistry    at    the  xhe     climate     and     topography     that     have 

State    Normal    School    of  _  Cahfornia,    was    en-  brought   about   this   limited   distribution   of   the 

gaged   in  mining  engmeering  and   exploring  in  redwood    deserve    attention.     North    and    south 

California    and   Arizona    in    i87<>«0,   and   later  along  the  coast,  in  nearly  parallel  ridges,  lie  the 

pursued    geographical    inyestiRations    '"..St^uth  mountains  of  the  Coast  Range,  steep  and  rising 

America,  Europe,  and  Asia.     He  has  published :  to  altitudes  of  1.000  to  2,000  feet.     A  few  large 

•Manual    of   Geography"     (1887)  ;    "Manual    of  rivers   and   many   smaller   streams   cut   through 

Physiography*  f  1900) ;  JNew  Basis  of  Geogra-  (hem  to  enter  the  sea,  and  along  their  courses 

Phy'  (T901);  'Commercial  Geography'  (1902);  ;„  pig^s  are  broad  bottom  lands  and  gentle 

^«-  slopes.     West  of  the  Coast  Range  the  climate  is 

Redwing,   a  European  thrush  {Turdut  ilia'  even  and   moderate,   with   a   range   from   just 

«w),  visiting   Great   Britain   and  southern   Eu-  below  freezing  to  80°  F.,  and  a  yearly  average 

rope  in  winter,  when  they  flock  in  the  fields  in  of  from  50°  to  60°.     Snow  lies  on  the  tops  of 

search  of  insects  and  worms.    The  summer  song  only  the  highest  ridges.    Thirty  to  60  inches  of 

is  pleasing,  but  the  winter  notes  are  harsh  and  rain  falls  in  the  autumn  and  winter,  and  in  the 

r  sea  fog  bathes  the  coast.    But  east  of 
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the  mountains,  less  than  50  miles  from  the  sea,  grown  roots  and  stems,  thrive  under  shade  ia 
lie  hot  interior  valleys,  never  visited  by  ihe  fog,  which  seedlings  would  wither.  They  thus  sur- 
parched  and  rainless  in  the  summer,  and  wet  vive  and  grow  slowly,  wiih  little  or  no  sud, 
only  occasionally  by  the  winter  rains— condi-  until  an  old  tree  falls,  lets  in  the  light  and  they 
tions  too  unfavorable  to  permit  the  growth  of  shoot  up  in  rings  about  the  stump  into  strong 
the  redwood.  The  forest  may  be  considered  in  young  trees.  In  30  years,  under  favorable  con- 
two  types, —  the  "slope*  and  the  "fiat.*  The  ditiona,  trees  will  result  16  inches  in  diameter 
common  type  is  the  "slope"  —  that  is  the  growth  and  80  feet  high;  and  it  is  certain  that  it  will 
on  the  steep  sides  of  the  Coast  Range,  which  is  be  profitable  to  hold  cut-over  redwood  lands 
a  mixture  of  redwood,  red  fir,  tanbark  oak,  and  for  future  crops.  This  second-growth  timber 
white  fir,  with  an  occasional  madroiia  or  hem-  has  not  the  density  and  fine  quality  of  the 
lock.  As  the  slopes  become  moderate,  the  alii'  original,  but  is  useful  for  many  purposes,  and 
tude  lower,  the  soil  deeper,  and  the  water  sup-  large  quantities  have  already  been  utilized, 
ply  better,  the  redwood  steadily  gains  on  the  Quality  of  the  Wood.—  Redwood  is  fitted  for 
other  kinds  and  the  forest  becomes  denser,  until  niany  uses.  In  color  it  shades  from  li^t  cherry 
on  the  rich  flats  and  in  the  gulches  the  second  to  dark  mahogany;  its  grain  is  usually  strai^t, 
type  is  developed;  on  the  best  redwood  •flats*  fine,  and  even;  its  weight  is  light;  its  con- 
no  other  tree  grows.  sistency   firm,    yet    soft.    It   is    easily   worked. 

The  redwood  grows  to  a  greater  height  than  takes  a  beautiful  polish,  and  is  the  most  durable 
any  other  American  tree,  but  in  girth  and  in  of  the  coniferous  woods  of  California,  It  re- 
age  it  is  exceeded  by  the  big  tree  of  the  Sierras,  sists  decay  so  well  that  trees  which  have  lain 
On  the  slopes  225  feet  is  about  the  maximum  500  years  in  the  forest  have  been  sent  to  the 
height  and  10  feet  its  greatest  diameter,  while  mill  and  sawed  into  lumber.  It  has  no  resin, 
on  the  flats,  under  better  conditions,  it  grows  and  resists  fire,  a  fact  which  has  recommended 
to  be  350  feet  high,  with  a  diameter  of  20  feet,  it  as  material  for  house-building,  especially  in 
and  occasional  giants  exceed  this.  Most  of  the  San  Francisco.  Insects  seldom  injure  it,  be- 
redwoods  cut  are  from  400  to  800  years  old,  cause  of  an  acid  element  its  lumber  contains. 
After  the  tree  has  passed  the  age  of  500  years  In  sea  water,  however,  the  marine  teredo  eats 
it  usually  begins  to  die  down  from  the  top  and  to  off  redwood  piling  as  readily  as  other  timber. 
fall  off  in  growth.  The  oldest  tree  scientifically  Redwood  is  used  for  all  kinds  of  finishing  and 
examined  began  life  531  A.D.  The  tree,  when  construction  for  shingles,  railroad  ties,  electric- 
normal,  has  a  straight,  slightly  tapered  bole,  clear  light  poles,  paving  blocks,  tanks,  and  pipe 
for  more  than  100  feet,  and  a  crown  of  horizon-  staves.  As  a  tie  its  average  life,  under  heavy 
tal  branches  that  may  occupy  from  a  third  to  a  traffic,  is  six  to  eight  years ;  as  shingles  it  will 
half  of  its  total  length.  The  roots  strike  down-  last  as  long  as  40  years.  The  chief  difficulty  in 
ward  at  a  sharp  angle,  and  are  so  large  and  so  working  redwood  lies  in  the  seasoning  process, 
numerous  as  to  form  a  compact  mass  of  wood,  to  dry  it  thoroughly  being  a  slow  and  difficult 
in  shape  like  an  inverted  funnel.  The  bark  of  process. 
the  tree  offers  such  a  remarkable  resistance  t- 

fire  that  except  under  great  heat  it  is  not  con  _^^ ._^._ ^    ___ 

bustible.    It  IS  of  a  reddish-gray  color,  fibrous  creased    since    with    the    market    demand    and 

in    texture,    and    gives    to    full-grown    trees    a  growth  of  means  of  transportation.     Its   use  is 

fluted  appearance.    The  tree,  however,  assumes  mainly  confined  to  the  State,  and  the  greatest 

many  shapes.  demand  is  from  the  southern  counties.    Occa- 

The  redwood  requires  little  of  the  soil  except  sional  cargoes  are  sent  across  the  Pacific,  but  it 

that  it  be  moist,  and  those  trees  in  a  gully  or  jg  rarely  sent  East,  on  account  of  the  expense 

along  a  creek  are  larger  than  their  neighbors  of  transportation.    It  has  never  been  a  business 

on  the  ridges.     It  is,  however,  so  dependent  on  giving    extravagant    profits.     Several     hundred 

moisture  of  the  air  that  this  factor  mainly  or  thousand  acres  have  already  been  cut  over.    A 

wholly  determines  its  distribution,  and  the  east-  large    part    of   this    area    has    been    completely 

em  limits  of  the  forest  are  determined  by  the  cleared  and  cultivated  or  used  for  pasture  but 

distance  inland  to  which  the  sea  fogs  may  drift  much  remains  as  wild  brush,  believed  to  be  use- 

The  enemies  of  the  redwood  are  few,  and  it  less;    but   it   is   now   known    that   ordinarily   > 

suffers  from  them  less  than  other  trees.     "The  profitable  second  growth  will  arise,  so  that  the 

wind,'  remarks  Fisher,  "can  scarcely  uproot  it,  anticipated  extinction  of  the  tree  is  no  longer 

insects  seeiB  to  do  it  liltle  harm,  and  fungi  sel-  to  be  feared. 

dom  affect  it.    Even  fire,  the  great  enemy  of         Felling  one  of  these  enormous  trees  is  an 

all  trees,  though  it  may  occasionally  kill  whole  operation   requiring  great   experience   and   skill 

stands  of  young  redwood  growth,  is  unable  to  on  the  part  of  the  woodsman,  who  must  cause 

penetrate  the  fireproof  sheathing  of  shaggy  bark  the   vast  trunk   to  fall   precisely   where  he  in- 

with   which   the   old   trees   protect  themselves."  tends   it   to   lie,   and  must   take  care   that   it  is 

A  large  area  of  redwood  forest  in  Sanla  Crui  not  split  or  broken  by  the  concussion,  to  pre- 

County  has  been  reserved  as  a  national  forest-  vent  which  a  bed  is  smoothed  and  prepared  for 

park.  it.    A  platform  is  then  erected  surrounding  the 

Reproduction. —  The  redwood  forest  consists  trunk  from  six  lo  eight  feet  above  the  ground, 

of  a  mixture  of  trees  of  widely  varying  type.  With  a  saw  an  undercut  is  made  through  the 

and  keeps  it.'ielf  stocked  by  reproduction  under  trunk,   not   quite  to   the  centre,   and   from   the 

its  own  shade.     Seeds  grow  up  very  seldom,  the  opposite  side  a  crosscut  is  sawed,  ending  a  foot 

seed   itself   seeming  to  have  little   vitality   and  or  two  above  the  undercut  and  leaving  a  section 

the    opportunities     for    its    germination    being  of  solid  lumber  between.     When  the  exact  place 

rarely  present,  because  it  demands  plentiful  light,  where  the  tree  is  to  fall  is  selected,  the  choppers 

Hence    new    growth    is    almost    exclusively    by  ascend  the  platform  and  with  axes  hew  out  an 

suckers,  which,  supported  and  nourished  by  full-  angular- shaped  piece  having  the  undercut  as  s 
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base.  When  this  cut  is  made  the  second  or  near  Sonning,  Berkshire,  20  June  1819;  d.  Tot- 
crosscut  is  wedged  till  the  tree  topples  over  and  tenham,  Middlesex,  25  March  i88t.  He  amassed 
falls  to  the  ground,  the  solid  section  of  the  a  large  fortune  in  the  typefounding  business, 
trunk,  not  pierced  by  the  cuts,  supporting  the  took  an  active  interest  in  the  philanthropic 
tree  till  the  centre  of  gravity  is  passed,  and  works  of  his  father,  served  in  Parliament  as 
then  the  mighty  frame  falls  on  its  prepared  bed  member  for  Hackney  in  1868-74,  and  was  re- 
almost  intact.  elected   for  Saint   Ives  in   1880.     He  was  presi- 

The    next    operation    is    performed    by    the  dent  chairman  of  the  London  School   Board  in 

•ringers'   and  "peelers.*     Every   13   or   14  feet,  l8?3-8l  and  in  1874  he  was  knighted. 

as   required,  a   ring  is   cut  around  the  circum-  Reed,  Charles  Alfred  Lee,  American   sur- 

ference  of  the  bark,  and  afterward  the  peelers  g^on:  b.  Wolf  Uke,  Ind..  9  July  1856.     He  was 

■with  crowbars  and  wedges  "peel"  the  bark  from  educated   at   Miami   University,   Oxford,   Ohio, 

the  prostrate  trunk.     Finally  all  of  the  trees  are  and  studied  medicine  at  the  Cincinnati  College 

8tripped_but  surrounded  with  an   imniense   ac-  of   Medicine   and    Surgery.     He   was   professor 

cumulation    of    debris    of    bark    and    branches,  of   gynecology   and   abdominal   surgery   at    the 

which  must  be  removed  before  the  trunks  can  Cincinnati    College    of    Medicine    and    Surgery 

be  sawed  mto  suitable  lengths  for  conveyance  1882-95;  became  gyna^ologist  at  the  Cincinnati 

to  the  mill.     -Hie  ground  IS  c  eared  by  fire,  pre-  Hospital    in    1896;    and    was   president    of    the 

caution  being  first  taken  to  plug  up  the  "splits'  American   Medical   Association   in   1900-1.     He 

in  the  trunk  with  clay  so  that  the  fire  may  not  has  published  various  professional   monographs 

reach  the  interior  of  the  tree.     A  foggy  day  is  ^^  ^  <Text  Book  of  Gymecology'    (ipoo). 

chosen  and  a  stil!  one.    Fire  is  started  and  m  n     a    f      m       j   .             U     .-  . 

a  short  time  the  tract  is  burning  with  a  fierce  «*~-  Sni  Edward  James,  Enghsh  naval 

heat  that  quickly  reduces  the  piles  of  bark  and  arcmicct:    D.    ^.lecrness    20    ^epL    1030;    tl.    30 

brush  to  ashes,  and  leaves  an  unobstructed  field  ^^"^^   '^^     iie  was  educated  at  the  sciiool  of 

for  the  removal  of  the  timber  which  has  been  -Uathematics  and  i-Javai  Lonst ruction  lu  roris- 

•carcely  charred  by  the  intense  heat  to  which  it  '"""t"-  «as  at  one  tiuie  connected  wiiii  Siieer- 

has  been  subjected  '"^^^  dockyard,  and  having  become  an  auinoriij 

The  trunks  as  tJhey  lie  are  then  sawed  into  '^"  naval  arc uitectu re,  was  appointed  ciuei  eou- 

staled  lengths,  and  then   follows  the  arduous  ^trucior  lo  tne  navy,  for  waic.t  he  d^jsi^ned  a 

task  of  conveying  these  enormously  heavy  sec-  ""'"^f  .«*  'roncUds  and  otuet  vessels,    i.e  re- 

tions  to  the  i4ilr1«d.    Temporary  skidwajs  are  ^\'^'""\  '"  •»??  on  accoun    of  his  .objections    o 

laid  down  and  roads  constructed.    Chutes  down  V^^^"^ J^^'^Tf.  fJ^r    ^\?\ZTvtvlTt 

rh''*  '^'Tk^,V^  ''Ylf"?  be^anned,  and  on  °,",  .fp^^Ke  bToughs    s"-^,  Fo^CaS 

these,  ™de<r  by  the  skilfiUwoodsmeii,  the  un-  .      ,gg^^^      ^^^   agam ''igoo-iiO.     In    iSoo   he 

wieldyjogs  at  last  reach  their  destinat«>n.   The  ^^^  ^  ^^^ior  lord  of  the^reasury  und.r  &.r. 

work  IS  assisted  by  donkey  mpnes  on  sleds,  Gudstonc.    in  1878  he  visited  Japan  on  t„e  in- 

whicharehauledto^the  top  of  (he  steep  banks  ^,u„,i„„    ^f    the    government    i.!    l.iat    country. 

and  mto  seemingly  impossible  situations.  ^e  published:  '  'Japan,  its  History,  Tradivions. 

In  1903,  the  yield  of  virgin  red woo^on  the  ^„<j  Religions'  (1880) ;  'The  SiaUihiy  of  ^iiips' 

northern  flats  was  from  125,000  to  woooboard  (,384) ;  'Modern  Ships  of  War,'  witli  Admiral 

Jroin'lU^^otS^  Lrj^'r^'ac^nfraid"^^  ^^S-"  ^^^^^  'P--*  C-Poi). 

slopes  like  those  m  Sonoma  County,  from  20,i}00  Reed,  Elizabeth  Amutrons,  American  an- 

to  30,000  feet    The  amount  of  timber  got  out  thor:  b.  Winthrop,  Maine,  16  May  1842.     She 

of  a  redwood  forest  is  only  a  small  proportion  was  married  to  H.  V.  Reed  in  i860.     She  was 

of  what  the  stand  contained.  At  least  a  quarter  of  chairman  of  the  Woman's  Congress  of  Philology 

the   timber   is   destroyed   in   felling  and   in   the  in  Chicago  in  1893,  and  has  been  a  member  of 

burning  that  follows,  and  of  what  remains  all  several    learned    societies.     She   has    published: 

the  broken  and  misshapen  logs  are  left  on  the  "The   Bible   Triumphant>    (1866)  ;    'Hindu   Lit- 

ground.  erature:  or  the  Ancient  Books  of  India'   (1891)  ; 

Bibliography. —  Consult:   Fisher,    'Report  on  'Persian     Literature,     Ancient     and     Modem* 

Redwood,*    Bureau  of  Forestry    (Washin^on,  (1893) ;    Primitive    Buddhism,    its   Origin  and 

1905);  and  authorities  on  California,  especially  Teachings*    (1896);  etc. 

Muir,  and  on  forestry.    See  Forestry.  Reed,  Georj;*  Edward,  American   educa- 

Reed,  red,  Andrew,  English  philanthro-  tor:  b.  Brownville,  Maine,  21  March  1846.  He 
pits:  b.  London  27  Nov.  1787;  d.  there  25  Feb,  was  graduated  from  Wesleyan  University,  Mid- 
1S62.  He  was  educated  at  Hackney  College,  dietown.  Conn.,  in  1869  and  after  studying  theol- 
London,  ordained  pastor  of  the  Congregational  ogy  in  Boston  University,  entered  the  New 
Chapel  at  New  Road,  London,  in  1811  and  re-  England  Southern  Conference  in  1870.  He 
mained  in  this  charge  until  1861,  He  visited  the  filled  important  appointments  in  the  Methodist 
United  States  in  1834  to  study  educational  and  denomination  1870-89  and  in  the  year  last  named 
religious  systems  and  established  in  London  the  became  president  of  Dickinson  College,  Car- 
Orphan  Asylum  C1813),  Infant  Orphan  Asylum  lisle.    Pa. 

(lg27).  Asylum  for  Idiots  {1846),  Royal  Hospi-  Reed,  Hugh  T,  American  military  officer: 

tal  for  Incurables  (iSsS),  and  an  Asylum  for  b,  Richmond,  Ind.,  17  Aug.  1850.    He  was  grad- 

Fatherless  Chddren  in  Croydon.    He  published  uated    from    West    Point   in    1873    and   served 

*Visits    to    the    Ametican    Churches*     (1836)  ;  chiefly  on  frontier  duty  until  1881  when  he  was 

•Advancement  of  Religion   the   Oaim   of   the  appointed  inspector-general  on  the  staff  of  Gov- 

Times*  (1847)  ;  etc  Consult  'Memoirs,'  edited  emor  Porter  of  Indiana.    He  was  retired  for 

by  his  ions  (1863).  disability  in  1880.     He  has  published:  'A  Calen- 

Keed,  Sir  Charlea,  English  politician  and  dar  of  the  Dakota  Nation'  {1887) ;  'Cadet  Reg- 
philanthropist,  son  of  Andrew  Reed  (q.v.)  :  b.  ulalions'  (18S1);  'Broom  Tactics'  (1883);  etfc 
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1876  was  elected  to 

. _.   .  . .        ,  _     _  ,    ,        w     .  ,   .  -  Congress  and  served  there  continuously  until  his 

adelphia  5  March  1785.  He  was  graduated  from  resignation  in  1899.  He  first  attracted  attention 
Princeton  and  spent  two  years  studying  law  in  April,  1878  by  a  speech  in  opposition  to  a 
in  the  Middle  Temple,  London,  He  relumed  bill  to  reimburse  William  and  Mary  College  for 
to  Trenton  and  took  up  the  practice  of  law,  losses  sustained  at  tlie  hands  of  the  Federal 
and  in  1767  was  appointed  deputy  secretary  of  troops  during  the  War.  From  that  time  his 
New  Jersey.  In  1774  he  was  appointed  a  mem-  readiness  in  debate,  knowledge  of  parliamentary 
ber  of  the  committee  of  correspondence  for  law,  and  marked  executive  ability  made  him  a 
Philadelphia  and  in  1775  was  president  of  the  power  in  the  House  In  1885-g,  while  the  Re- 
ad provincial  convention  held  in  Pennsylvania,  publicans  were  in  the  minority,  he  was  Ihei' 
and  endeavored  to  defeat  the  intention  of  arm-  acknowledged  leader  on  tlie  floor,  and  in  18R9 
ing  the  province.  His  English  connections  was  chosen  Speaker  of  the  House.  The  Repub- 
through  his  marriage  inclined  him  to  3  concilia-  lican  majority  was  small,  and  the  business  of  the 
tory  view  of  the  English  position,  though  he  House  continually  delayed  by  the  'filibustering* 
opposed  the  principle  of  parliamentary  taxation,  course  of  (he  Democrats.  Speaker  Reed  did  not 
On  Washington's  appointment  to  commander-  hesitate  to  enforce  strict  rulings  against  such 
in-chief,  Reed  became  his  military  secretary.    In  tactics,  and  ordered  the  clerk  to  count  as  present 

1776  he  was  made  adjutant-general,  but  resigned  all  members  actually  in  the  House,  whether  they 
the  next  year  and  refused  the  office  of  brigadier-  answered  to  the  roll-call  or  not.  This  aroused 
general  and  also  first  chief  justice  of  Pennsyl-  the  strongest  opposition  from  the  Democrats; 
vania,  preferring  to  remain  Washington's  volun-  his  conduct  was  denounced  as  tyrannous  and 
teer  aide,  without  rank  or  pay.  ■  In  September  illegal,  and  the  epithet  of  'Ciar"  applied  to  him, 

1777  he  was  elected  to  the  Continental  Congress,  His  rulings  were,  however,  sustained  by  the 
but  continued  with  the  army  and  took  part  in  House,  and  later  by  the  decision  of  the  Supreme 
many  engagements.  In  1778  he  was  made  chair-  Court;  and  in  the  next  Congress,  when  the 
man  of  a  Congressional  committee  to  confer  Democrats  were  again  in  power,  he  had  the  sat- 
with  Washington  concerning  the  management  isfaction  of  seeing  his  rules  adopted  by  the 
of  the  ensuing  campaign.  In  December  1778  he  party  that  had  so  violently  denounced  them. 
was  chosen  president  of  the  Supreme  Executive  In  189s  and  1897,  he  was  again  elected  speaker. 
Council  of  Pennsylvania  and  continued  in  office  and  Ihis  time  his  conduct  of  the  business  of  the 
for  three  years,  during  which  time  he  was  one  House  met  with  the  approval  of  both  parlies, 
of  the  founders  of  the  University  of  Pennsyl-  As  Speaker,  he  had  a  powerful  influence  in  con- 
vania,  and  favored  the  doing  away  with  the  structing  and  guiding  legislation,  though  his 
proprietary  powers  of  the  Penn  family.  After  name  is  connected  with  no  single  important 
the  English  peace  commissioners  had  failed  to  measure,  and  he  raised  that  office  to  a  position 
treat  with  Congress,  attempts  were  made  to  bribe  second  only  to  that  of  the  President  of  the 
Reed  together  with  other  high  officials.  He  United  States.  He  was  a  consistent  opponent 
replied:  'I  am  not  worth  purchasing,  but  such  of  free  silver,  and  was  largely  instrumental  in 
as  I  am,  the  king  of  Great  Britain  is  not  rich  defeating  the  free  silver  bill  of  1890.  He  was 
enough  to  do  it.*  In  1780  he  was  invested  with  also  a  strong  advocate  of  the  policy  of  protective 
extraordinary  powers  and  was  principally  sue-  tariff,  but  was  opposed  to  the  administration 
cessful  in  quelling  the  dissatisfaction  of  the  policy  in  regard  to  imperialism  and  the  ques- 
Pennsylvania  troops  in  the  army.  Consult  'Life*  tions  resulting  from  the  Spanish  War.  To  this 
by  Henry  Beed  (1846) ;  W.  B.  Reed,  'Life  and  (act  his  resignation  from  Congress  in  1899  " 
Ojrrespondence'    (lo^?).  sometimes  attributed.    In  1896  lie  was  a  promi- 

„,,,,,.                   ,             .  nent   candidate   for   the   presidency,   and   at   the 

Reed,      Myrtle,      American      author:      b.  Republican    National   Convention   received   84!^ 

Chicago,  III.,  27  Sept,  1874.    She  has  published  ^.^^j^^    ^eing  second  tq  McKinley.    After  1899 

'Love  Letters  of  a  Musician'   (1899)  which  has  he  was  engaged  in  the  practice  of  law  in  New 

been  widely  read;  'Later  Love  Letters  of  a  Mu-  York.     He  contributed  frequently  to  the  maga- 

aician'    (1900);   'The  Spinster  Book>    (1901);  zines,  edited  a  series  of  volumes  on  oratory  en- 

'Lavender  and  Old  Lace>   (1902).  tjtied     'Modem     Eloquence,*     and     published 

Reed,  Thomaa  Brackett,  American  states-  'Reed's  Rules  of  Parliamentary  Procedure.* 
man:  b.  Portland.  Maine,  18  Oct.  1839;  d.  Wash-  Reed,  Walter,  American  miliUry  surgeon 
ington,  D.  C.,  7  Dec.  190a.  He  was  graduated  and  bacteriologist;  b.  Harrisonburg,  Rocking- 
from  Bowdoin  College  in  1860,  winning  the  first  ham  County,  Va.,  1851 ;  d.  Washington,  D.  C, 
prize  in  English  composition.  He  then  took  23  Nov,  1902.  He  was  graduated  from  the  med- 
up  the  study  of  law,  went  to  California  in  1863,  ical  department  of  the  University  of  Virginia 
and  was  admitted  to  the  bat  there.  In  1864  he  and  from  the  Bellevue  Hospital  Medical  Col- 
was  appointed  assistant  paymaster  in  the  United  lege  of  New  York,  and  was  made  1st  lieutenant 
States  Navy,  and  assigned  to  a  gunboat  patroU-  assistant- surgeon,  U.  S.  A,,  26  June  1875.  His 
ing  the  Tennessee,  Cumberland  and  Mississippi  promotions  were  captain  assistant- surgeon  26 
rivers.  On  receiving  Iiis  discharge  from  the  June  1880,  and  major  surgeon  4  Dec.  1903, 
navy,  he  returned  to  Portland  and  established  In  1890-1,  while  slaiioned  at  Baltimore,  he 
a  law  practice.  His  interest  in  public  affairs  made  particular  study  of  bacteriology  in  the 
and  ability  as  a  speaker  soon  made  him  promi-  laboratory  of  Professor  William  Welch,  of  the 
nent  in  the  Republican  party  in  Maine,  and  in  Johns  Hopkins  University;  and  established  a  lab- 
1868  he  was  elected  to  the  lower  house  of  the  oratory  of  his  own,  in  which  he  gave  instruction 
State  legislature,  where  he  served  two  years,  to  the  student-officers  of  the  Army  Medical 
He  then  entered  the  State  Senate,  and  before  School.  As  curator  of  the  Army  Medical 
htg  term  had  expired,  was  elected  attorney-gen-  Museum,  at  Washington,  D.  C,  (from  189,1). 
eral  of  Maine.    From  1874  to  1877  he  was  city  he  continued  his  researches,  and  soon  became 
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SEED  — REED,  FLUE.  AND  STRINGED  INSTRUMENTS 

loiawn  aa  one  of  the  leading  bacteriologists  of  of  two  parallel  bars  set  a  few  inches  apart,  and 

the  country.    His  ability  was  especially  displayed  furnished   wilh   a   number   of   parallel    slips   or 

in  his  investigations  of  the  cause  and  progress  of  reedi,    called    dems,    between    which    the    warp 

epidemic  diseases.     In   i8g8  he  was  made  head  threads  are  passed.    The  reed  is  set  in  a  swinging 

of  a  board   for   the   study   of  the  epidemics  of  frame,   called   a   lathe,   lay,   or   batten.     In   the 

typhoid   occurring   among   the   troops    collected  hand  lathe,  the  bottom  of  the  batten  is  furnished 

for  the  Spanish -American  war.     After  'the  war  with  a  shelf,  called  the  shuttle  race,  along  which 

he  made  several  voyages  to  Cuba,  and  was  00  the  shuttle  is  driven.    The  office  of  the  reed  is  to 

duty   at   Havana,   studying  the   diseases   of  the  beat  the  weft  up  to  the  web,  and  the  force  of  the 

island,   and   more   particularly   yellow   fever,   a9  blow  determines  the  compactness  of  the  fabric, 

a  member  of  a  board  for  its  investigation.    After  R„d,    Flue,    and    Stringed    Instnimenta, 

a  series  of  brilliant  experiments,  he  was  able  Teniperament,     Tuning,     and     Voicing     of. 

to  announce  that  yellow  fever  is  conveyed  by  a  Temperanu^l.— The    intervals    of    the    perfect 

certain  variety  of  mosquito  Ci^tfgomyiafajno/a),  octave   are   divided   naturally   into   53   parts    or 

individuals  of  which   become  infected  by  biting  commas,   the   successive   sounds  of   the   diatonic 

persons    ill    with    the    fever   and    by   their   bite  jcaie  being  separated  by  these  commas  into  the 

mtroduce  it  into  the  blood  of  non-immunes.    The  following  intervals : 
United  States  military  government  at  once  pro- 

ceeded  to  measures  01  extermination  which  ban-  D   "  E  8  ""°™" ' 

ished   the    fever   from    Havana,    where   it   had  e  "  f  5       "      .'.'.'.'.'.'.'.'.'.','...'.".  il 

prevailed  for  three  centuries.     The  Atlantic  sea-  F   "^'^  9        \\      31 

board   of  the   United   States   was   also   thereby  ?   "Bo       "      il 

fieed    from    constant    peril.      This    achievement  B   "  C  s        "      53 

j|,,,l   „r,k   ™o„g  the   import"!  >ri™P{!   =f  n...™,  arbitrary  di.iii'on'oi'the'octa...  into 

W.,.„R„<,.    (S™t.  »«.  .,8).  "iVtriiltpllSitSXitemiS 

Reed,  William  Bradford,  American   law-  known    as    the    "even    temperament,"     which 

yer;    b.    Philadelphia    30    June    1806;    d.    New  method  or  principle  was  discovered  and  estab- 

York   18  Feb.    i8;6.    He  was  graduated  from  lisbed  by  John  Sebastian  Bach,  in  the  early  part 

the    Universin    oi    Pennsylvania    in    1825    and  of   the   iSth   century,   who   learned   that  certain 

accompanied  Joel  R.  Poinsett  to  Mexico  as  pri-  intervals    would    bear    being    tuned    sharp    (in 

vate  secretary.  Then  taking  up  the  practice  of  law,  excess  of)  or  flat  (short  of)  perfect;  the  thirds 

he  became  attorney-general  of  Pennsylvania  in  and  fourths  being  tuned  sharp  and   the  fifth 

1838.     In  1850  he  was  appointed  professor  of  tuned  flat  of  perfect,  thus  distributing  among 

American  history  at  the  University  of  Penn-  all  the  12  keys  of  the  octave,  the  three  commas 

sylvania,    and    in    1857    became    United    States  or  points  by  which  the  major  tones  exceeded  the 

minister  to  China.    The  next  year  he  negotiated  minor,   thus  rendering  equal  the  five  tones  in 

the  treaty  with  China  which  regulated  commer-  the   diatonic   series.      Previous   to   this   time,   it 

ciai  relations  as  well  as  made  more  secure  the  had  been  the  custom  to  tune  to  perfect  intervals, 

rights  obtained  by  the  previous  treaty  of  1844.  those  keys   having  not  over   3   sharps   or   Hats 

Subsequent  to  his  return  to  America  in  i860  he  and  play  in  those  keys  only.     The  problem  to 

settled    in    New    York    and    corresponded    for  be  solved  was  to  so  divide  the  octave  into  12 

the  London  Times  besides  contributing  to  'The  semitones  by  fixed  sounds,  that  each  one  of  the 

American   Quarterly    Review'    and   the    'North  12   sounds   could   be  made   the   key   note    upon 

American   Review.'      He.  engaged   in  a  contro-  which    a    properly    proportioned    diatonic    scale 

versy  with  Geoi^e  Bancroft,  concerning  certain  could  be  based,   either   in  the  major  or   minor 

statements  repeated  by  the  historian  to  the  effect  form   and   a   melodic  or   harmonic   progression 

that    his    grandfather,   Joseph    Reed,    meditated  niade  possible  through  the  whole  24  major  and 

abandoning  the  Amencan  cause  and  going  over  „,i„or  scales;  so  that  from  any  one  of  these 

to  the  British    In  this  controversy  Keed  wrote  13  notes,  a  uniform  chromatic  scale  could  be 

•President   Reed  of   Pennsylvania,   a   reply  to  constructed,  thus  making  possible,  modulations 

George  Bancroft  and  Others'  (1867).    Bancroft  of  unlimited  variety  and  beauty, 

responded  with   'Joseph  Reed,  an  historical  Es-  fhe  method  then  of  tempering  the  notes  of 

say'    (1867),   to   which    Reed   replied   with    'A  keyed  instruments,  consists  in  arbitrarily  adiust- 

Rejoinder  to  Mr.  Bancrofts  Historical  Essay'  j^g  the  enharmonic  diesis,  that  is,  the  distinc- 

(1867).     He  published   'Life  and  Correspond-  ,io„  (here  is  naturally  between  D   sharp  and 

ence  of  Joseph  Reed'    (1847):  'Life  of  Esther  e  flat,  G  sharp  and  A  flat,  by  tuning  these 

dc  Berdt'    (1853).  notes   (qq   g^arp   for  one   and  too   flat   tor   the 

Reed,   (l)   in  music,  the  sounding  part  of  other  of  these  natural   tones  or   intervals,   and 

several  instruments,  such  as  the  clarinet,  bas-  by  making  a  similar  compromise  between  the 

soon,  oboe,  and  bagpipe,  so  called  from  its  being  more  mmute  discrepancies  oi  the  diatonic  scale, 

made  from  the  outer   layer  of  a  reed   (Arundo  Thus   while   no    mterval    wdl   be   exactly  true, 

sotiva  or  donoi)   found  in  the  south  of  Europe,  yet   none   will   be   so  adjusted  as   to   shock   the 

The  name  is  also  applied  to  the  speaking  part  ear  by  false  intonation,  but  rather  add  a  color 

of  the  organ,  though  made  of  metal.     Reeds  are  or   quality   to    the   tonality   of   the   instrument, 

generally  divided   into  two   kinds  —  the  beating  which,  though  harmonious,  would  otherwise  be 

reed,  used  in  the  organ,  clarinet,  etc,  requiring  characterless. 

to  be  placed  upon  a  tube  to  produce  a  musical  Rule   for   Tampering   Pianos   and   Orgatis.— 

sound,  and  the  free  reed,  used  in  instruments  of  Tune  middle  C  to  desired  pitch,  then  tune  F — 

the  harmonium  and  concertina  kind.     (2)    In  fifth  below  — sharp  of  C,  untd  between  C  and 

weaving,  an  ajqiurtenance  of  the  loom,  consisting  F.  there  result  three  beats  in  five  seconds.    Next 
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tone   A-sharp  — fourth    above   F-sharp  of   the  they  are  the  most  liable  of  all  the  pipes   to 

latter,  until  there  results  one  beat,  each  second,  become  disarrangei 

Next  tune  G  —  fourth  below  middle  C  —  flat  of  Voicing    of    Keyed    Musical    InstrumeHls. — ■ 

C,  by  one  beat  a  second;   then  tune   D  — fifth  The    voicmg    of    organ    pipes    rt»nsists    in    the 

above  —  flat   to   G,   by   three   beats  in   five  see-  adjustment    of    their    various    parts,    consisting 

onds;   A  — fourth  below  —  flat  to  D;   E  —  fifth  of   the  .moutli,   throat,    iips,   languid   and    ears, 

above  —  flat   to  A;   B  —  fourth   below  —  flat  to  the   correct   method   of   treatment   having   been 

E;     F-sharp  —  fourth    below  ^  flat    to    B;     C-  learned  by  experience,  many  years  ago  and  of 

sharp  —  fifth   above  —  flat   to   F-sharp;   G-sharp  late  years  demonstrated  by  mathematical  calcu- 

—  fourth    below  —  flat    to    C-sharp;    D-sharp—  lations,  and  by  the  investigations  of  scientists. 

fifth  above  — flat  to   G-sbarp,  which  will  make  The   languid   is   that   flat   piece   of   the   pipe 

D-sharp  as   sharp   of  A-sharp,   as  the   latter   is  which    lies   horiiontally   above   the    upper   part 

Gharp  of  the  first  F  tuned.  of  the  foot,  and  it  is  against  this  languid,  the 

In  all  the  above  intervals,  the  fifths  beat  three  'sheet  of  wind"  is  forced  from  the  'wind  way* 

times    in   five   seconds ;    the   fourths   beat    once  below.      Some   of  the   pipes  have   the  languida 

a  second,  or  five  times  in  five  seconds.    All  the  grooved    upon   their   face,   as    one   method    ot 

12   notes,   from   F  below   middle   C   to   first   £  voicing,   and    some   meta!   pipes   are   voiced   by 

anovc,  have  now  been  tuned ;   the  temperament  bending  the  ears,   which   are   placed   on   either 

has  been  confined  to  the  smallest  possible  com-  side   of  the   mouth.     Pipes  once   voiced  at  the 

pass  to  lessen  the  liability  of  errors,  and  it  the  factory  seldom  need  any  alteration. 

first  F  above  middle  C  is  now  tuned  three  beats  The  voicing  of  reeds  in  the  common  house 

in   five  seconds,   flat  of   A-sharp  below,   it  will  organ    is  accomplished  by  giving  the   free  end 

be  a  perfect  octave  to  the  first  F  tuned.  of   the   reed,   a   slight  curl   or   circumflex,   and 

Tuning. —  The    art,    principle    or    act    of    so  this   also   causes   the   reed   to    speak   or   sound 

adjusting  the  intonations  of  keyed  musical  in-  more  promptly  and  with  less  pressure  of  wind. 

Struments  as  to  make  possible  consecutive  mu-  The  voicing  of  pianos  consists  in  the  atab- 

sical   tones  agreeable  to  the  ear.     The  method  bing   of   the    felt   of   which    the   hammers    are 

varies   according   to   the  kind   or   character   of  made,  by  several  needles  fastened  in  a  handle, 

the  instrument    Where  strings  are  used,  as  in  The  thrusts   shoald  be  made  directly    toward 

pianofortes,     harps,     violins,     violas,     guitars,  the  centre  of  the  hammer  and  not  through  the 

lithers,    etc.,   tuning   consists    in    adjusting   the  top  of  the  felt,  from  the  sides.     In  the  making 

tension   of  the   strings   by  turning  the   pins   or  of  hammers,  which  is  done  by  machinery,  one 

pegs  around  which  the  strings  are  wound.     In  entire   set  being  covered   with   felt   at   a   time, 

band  and  orchestral  wind  instruments,  a  crook  there  is  a  variation  as  to  hardness  in  the  indi- 

or  joint  is  used,  sometimes  called  a  slide,  be-  vidual  hammers,  and  voicing  is  relied  upon  to 

cause  it  slides  in  and  out  to  adjust  the  length  lighten  up  the  felt,  and  give  a  uniform  char- 

of  the  column  of  air  in  the  tube  to  the  point  acter  of  tone  throughout  the  entire  scale   of 

where    the    desired    pitch   of   the   fundamental  the  piano.               Edward  Quikcv  Nobton, 

note  is  obtained.  "    '          ......        tt     .            .  — 

In  reed  organs  it  depends  upon  the  adjust- 
ment  of  the   comparative   weight,  length   and  r>     j  t-  j     e     t. 
thickness  of  the  reeds,  and  in  pipe  organs  upon  Keed-bird.    bee  Bobolink. 
the  length  of  the  vibrating  column  of  air  in  Keed  Canarr  Gr«s^  a  grass  of  the  genus 
the  flue  pipes.  Phaiaris.    See  Grassks  IS  the  United  States. 

In  the  tuning  of  strings,  Hie  pitch  is  deter-  Reedbuck.    See  Reitboks. 

mined  by  the  size,  length  and  tension  of  the  p^^    Andrew  Horatio,  American  poli- 

"'"■j   I"  "2",^  ^""'"^  ^''^-  ''"u       ^  A       \   }:  ticia".   fii-st   governor   of   Kansas   Territory:    b. 

temed   by   fijifg  or   scr^pmg   the   reed;   at   the  ^           p      ^  ^ug.   1807;  d.  there  5  July  1864. 

base  or  fixed  end  to  flatten  the  tone  and  at  the  ^^  practised  law  at  Easton  and  was  prominent 

point  or  free  end  to  sharpen  it.               ,     ..    .  Democratic  politician  when,  in  1854,  he  was  ap- 

Organ   pipes  are  tuned   according  to  their  poised  by  President  Pierce  the  first  governor 

construction.    The  large  open  flue  wood  pipes  gf  , he  newly  formed  territory  of  Kansas.    Upon 

are    lowered    or    flattened    in    pilch    by    being  arriving  at  his  post  he  at  once  rendered  his  posi- 

lengthened  by  a  sliding  cap  or  by  a  board  fas-  tion  difficult  by  declaring  his  intention  rigidly  to 

tened  to  the  back,  at  the  top   and  is  raised  or  put  down  the  violence  resulting  from  the  conflict 

sharpened  m  pitch  by  being  shortened.  ^f  the  two  parties  respecting  slavery.     In  the 

The   large  open  metal   flue   pipes  are  tuned  election  of  March  1855  more  than  three  fourths 

by  cutting  away  or  adding  to  the  length,  or  ^f  the  votes  cast  were  illegal,  but  the  governor 

by  a  slit  in  the  back  near  the  top,  making  two  issued   certificates   of   election   to   all   claimants 

flaps  to  be  opened  or  closed  as  required;  clos-  whose  papers  were  regular  and  against  whom  no 

ing  them  lowers  the  pilch,  opening  them  raises  protests   or  official   notice   of   frauds   were   pre- 

it;  the  smaller  metal  pipes  being  tuned  by  the  sentcd.     His  action  he  defended  as  strictly  legal 

use  of  a  conical  horn,   with  which  the  tops  of  and   declared   that   any  other  would   have   been 

the   pipes   are   contracted   or   expanded,   as   the  revolutionary,  though  he  confessed  to  knowledge 

pitch   is   to   be   lowered   or   raised   respectively,  of   the    fraudulent   voting.      He   was   dismissed 

Stopped  melal  pipes  are  tuned  by  a  cap,  raised  from  office  by  the  President  and  he  returned  to 

or  lowered  as  desired,  and  reed  pipes  by  adjust-  Lawrence  to  reside  and  to  join  forces  with  the 

ing   the   wire   which   bears   upon   the   reed,   the  Free-Soil    movement.      He    was    nominated    by 

raising   or   drawing  up   of   the   wire   increasing  this  parly  as  territorial  delegate  to  Congress.    A 

the  effective  length  of  the  reed  and  so  flattening  legislature  of  the  Free-State  party  formed  tmder 

it  and  TJce  versa.    In  the  tuning  of  pipe  organs,  the  instrument  known  as  the  Topeka  Constitution 

the  reed  pipes  are  the  last  to  be  tuned,  since  elected  him  to  the  United  States  Senate  in  185& 
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But  the  election  was  refused  ratification  by  of  the  Septuagitit  has  prevailed,  and  the  word  it 
Congress.  President  Lincoln  appointed  him  a  translated  "unicorn,"  but  erroneously,  as  the 
brigadier-general  at  the  outbreak  of  the  War,  niention  of  two  horns  on  one  reem  (DeuL 
but  considerations  of  age  induced  him  to  de-  xxxiii.  17)  proves.  The  word  unicorn  has  dis- 
cline. Consult:  Spring,  'Kansas'  (1B85);  Rob-  appeared  from  the  Revised  Version,  wild  ox 
inson,  'The  Kansas  Conflict'    (181^2),  iKing  substituted  for  it;  but  in  Num.  xxiii.  31^ 

Reedfish,    a    crossopterygian    ganoid    fish  the    alternative    rendering   ox-antelopc    {Oryx 

{Calamoichlhys    calibaricvs),    which,    with    the  l^t":oryx)   is  given  in  the  margin.     The  term  » 

bichir    (q.v.)    is   the  only  survivor  of  a  group  «•"■  »  vernacular  name  among  the  Arabs  of  the 

prominent  in  Paleozoic  time,  which  dwells  in  the  Sahara  for  a  gazelle  (Gasella  loderi). 

slu^ish  reedy  rivers  of  the  Senegal  coast  of  Rees,  r6s,  Abraham,  English  Presbyterian 

Africa,  searching  the  mud  of  the  bottom  for  clergyman:  b.  LlanbTomair,  Wales,  1743;  d.  9 

prey.  June   1825.     He   prepared    for   the   ministry   at 

Reef,  the  part  of  a  sail  comprehended  be-  Hoxton  Academy,  where  in  his  19th  year  he 
twecn  the  top  or  bottom  and  a  row  of  eyelet  boles  w^s  appointed  mathematical  tutor  to  the  institu- 
generally  parallel  thereto.  The  object  of  the  ^on,  and  soon  after  resident  tutor,  in  which 
reef  is  to  reduce  the  surface  of  the  sail  in  pro-  capacity  he  continued  upward  of  22  years.  He 
portion  to  the  increase  of  the  wind;  for  which  was  oasior  to  the  Presbyterian  congregation  of 
reason  there  are  several  reefs  parallel  to  each  St  Thomas ,  Southwark,  1768-S3,  and  of  a  con- 
other  in  the  superior  sails;  thus  the  top-sails  fregation  in  the  Old  Jewry  from  1783  till  his 
cf  ships  are  generally  furnished  with  three  reefs,  tleath.  In  1776  he  undertook  a  revision  and  ex- 
and  sometimes  four;  and  there  are  always  three  pansion  of  'Chambers  Cyclopsedia,*  which  he 
or  four  reefs  parallel  to  the  foot  or  bottom  of  completed  in  1785.  The  success  of  this  work  led 
those  main-sails  and  fore-sails  which  are  ex-  hira  to  a  new  undertaking,  similar  in  its  nature, 
tended  upon  booms.  When  a  reef  has  to  be  'The  New  Cyclopaidia,' m  45  volumes  (iSoa-ao), 
taken  in  the  sail  is  alightly  lowered;  the  men  republished  at  PhUadclphia  m  47  volumes, 
climb  out  along  the  lower  boom  or  yard,  which  Reea,  John  Krom,  American  edacator:  b. 
they  lean  over,  with  their  feet  supported  by  tiie  New  York  27  Oct  1851 ;  d.  there  9  March  1907, 
foot-ropes,  fold  the  loose  portion  of  the  sail  He  was  graduated  from  Columbia  in  1872,  and 
around  the  yard,  and  tie  them  up  with  the  cords  from  the  Columbia  School  of  Mines  in  1875. 
inserted  in  the  eyelet-holes.  As  the  operation  He  tilled  the  position  of  assistant  professor  of 
of  reefing  is  dangerous  in  stormy  weather  many  mathematics  in  the  Columbia  School  of  Mines 
ships  are  now  fitted  up  with  a  patent  apparatus  1873-^,  and  was  professor  of  astronomy  in 
by  which  sails  may  be  reefed  from  the  deck.  Washington   University,    Saint    Louis,    1876-81. 

Reef  also  implies  a  chain  of  rocks  lying  near  He  was  director  of  the  observatory  and  instnic- 

the  surface  of  the  water.  tor  in  geodesy  and  practical  astronomy  in   Co- 

ci                  ,   -               ^  ■                         ..I,  lumbia   1881-4  and  irom   1884  professor  of  as- 

a^.^^}  ^  revolving  contrivance   on  which  ^^^         ^^^^     jje  was  preJicfent  of  the  New 

fibre,  thread,  cord,  rope    fabric^  etc,  are  wound,  y    ^  Academy  of  Sciences  in  1894-*,  was  elected 

to  form  them  into  hanks  or  skems.  and  for  va-  ^^u^^   „f  ^^^  r^^  Astrono^cal   Society  of 

nous  other  purposes;  applied  to _;  London;  and  in  1001  received  the  decoration  of 

In,  agricullure,  a  device  havmg  radial  arms  Chevalier  of  the  Legion  of  Honor. 
carrying  horizontal  slats,  and  rotated  by  gear  or 

pulley  connected  with  the  axle  of  a  harvester,  Reese,  r^s,  Hicluel,  Califomian  pioneer: 

for  pressing  backward  and  holding  the  stalla  h.   Heinsforth,    Bavaria,    1616;    d.    Germany    3 

of  grain  in  positk>n  for  being  severed  by  the  Aug.  1878.    Apprenticed  to  a  tanner  he  worked 

knives.     In  angling,  a  skeleton  barrel  attached  at  his  trade  until  he  emigrated  to  the  United 

to  the  butt  of  a  fishing  rod,  around  which  the  States,  and  there  after  some  reverses  he  estab- 

inner  end  of  the  line  is  wound,  and  from  which  lished  a  jewelry  business  in  which  he  was  suc- 

it  is  paid  out  as  the  fish  runs  off  with  the  bait,  cessfuL     In    1850  he   went   to   California   and 

and  is  gradually  woimd  in  again  as  his  struggles  began  investing  in   San   Francisco  real  estate. 

oecome  less  violent,  bringing  him  to  land  or  When  the  Fraser  River  excitement  was  at  its 

to  the  landing  net     In  baking,  a  cylinder  with  height,  Bern,  a  Swiss  banker,  disheartened  as  to 

radial  arms  rotating  in  a  heated  chamber,  carry-  the  future  of  San  Francisco,  expressed  to  Reese 

ing  pans  in  which  loaves  of  bread  are  placed  for  his   desire  to  part   with   his  holdings.     Reese 

b^ing  in  the  reel-oven.    In  cotton  machinery,  having  a  firm  belief  in  the  coming  importance 

a   machine  on  which  cotton  is   wound,   making  of  the  city  purchased  fierri's  property  and  thus 

hanks  of  thread.    In  domestic  industry,  a  spo<u  laid  the  foundation  of  his  great  wealth.    Among 

or  bobbin  of  wood  on  which  cotton,  thread,  silk,  his  benefactions  was  his  gift  to  the  University 

etc,  is  wound  for  use  in  sewing.  of  California  of  the  Lieber  Librarj".    The  Michael 

Also  the  name  of  a  lively  rustic  dance  in  Reese  Hospital  of  Chicago,  III.,  is  his  memorial, 

which  the  couples  sometimes  awing  or  whirl  while  his  legacies  to  charities  in  the  aggregate 

round,  and  sometimes  pass,  forming  the  figure  8.  reached  half  a  million  dollars. 

In  the  United  States,  the  Virginia  reel  is  widely  Reeve,  rev,  Tapping,   American  jurist:   b. 

popular.    Also  the  music  for  such  a  dance,  gen-  grogk  Haven,  L.  I.,  October  1744;  d.  Litchfield, 

«raliy   wntten   in  common  time,   but   sometimes  Conn.,   13  Dec.   1823.     He  was  graduated  from 

m  Jig  time  of  six  quavers  to  3  bar.    The  Scotch  Princeton  in   1763  and  in  1767-70  was   engaged 

dance    known    as    a    reel    is    executed    by   two  as  a  tutor  there.     In   1772  he  established  a  law 

couples,  the  music  for  which  is  generally  wntten  practice  at  Litchfield,  and  during  the  war  served 

in   common   time   of    four   crotchets    in    a   bar,  gg  g  recruiting  officer  and  as  a  member  of  va- 

butsometimesin  Jig  time  of  SIX  quavers.  rious    committees    of    safety   and    defense.      In 

Reem,  in   Scriptural   zoology,  Bos  primi-  1784  he  opened  a  law  school  at  Litchfield  which 

geiMu.    In  the  Authorized  Version  the  influence  became  justly  famous  and  for  years  was  without 
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an  American  rival.  He  conducted  it  without  The  Obliaatory  Beferendnm.  which  means 
assistance  until  ijgs,  when  he  became  asso-  that  every  law  baa  to  be  referred  to  the  peo- 
ciated  with  James  Gouid,  who  succeeded  him  in  pie,  is  used  on  constitutional  amendments  In 
!&»  He  was  a  judge  of  the  supreme  court  of  every  State  except  Delaware.  The  othei 
Connecticut  in  1798-1814,  served  as  chief  jus-  three  are  sufficiently  described  by  the  adjec- 
tice  for  a  short  time,  and  subsequently  served  a  tivcs  prcscribrng  whether  the  reference  to 
single  term  in  each  the  lejdslature  and  the  coun-  the  people  shall  be  by  executive  action,  by 
C.1,  after  which  he  declined  to  hold  further  office,  that  of  a  minority  or  the  legislature,  or  by 
He  was  a  Federalist,  a  lawyer  of  high  ability,  that  of  the  supreme  court.^ 
and  was  the  originator  of  the  movement  to  ^  W"a(  Dirccl  LegulatioH  u  not.—  It  does  not 
secure  to  married  women  the  legal  right  to  do  away  with  legislatures;  it  does  not  neces- 
di^pose  of  their  own  property.  He  published:  sanly  mean  that  all  laws  or  even  inany  laws 
'The  Uw  of  Baron  and  Kemme ;  of  Parent  and  shall  be  submitted  to  the  people  —  indeed,  in 
Child;  of  Guardian  and  Ward;  of  Master  and  practice,  very  few  laws  are  so  submitted;  it 
Servant,'  etc.  (l8l6),  repubhshed  in  numerous  '^  "ot  an  instniment  of  impulse  or  sudden 
editions;  and  <A  Treatise  on  the  Law  of  De-  passion,  for  much  time  must  elapse  for  re- 
scent'  (18251  flection  and  discussion  before  the  process  Is 
„  ^  ^''.  _  „  consummated;  nor  does  it  detract  from  the 
Reeve,  a  bird.  See  Ruff.  dignity  or  honor  of  the  legislature, 
Reeves,  revz,  Helen  Hathera,  English  nov-  Advantages  of  Direct  Legislation.—  De  Toc- 
elist:  b.  Mislerton,  Somerset,  26  Aug.  1853.  In  queville  says  that  "the  only  way  to  interest 
1876  she  was  married  to  Henry  Albert  Reeves,  people  in  their  government  is  to  make  them  par- 
a  London  surgeon.  'Comin'  Through  the  Rye,*  take  in  it."  Direct  legislation  tends  to  interest 
her  f^rst  story  (1875),  was  widely  popular  both  every  voter,  because  it  makes  him  a  potential 
in  this  country  and  her  own,  and  among  her  legislator;  it  thus  has  great  educational  and 
later  fictions  are  'Cherry  Ripe'  (1877);  'As  practical  value.  The  laws  are  more  likely  to 
He  Comes  Up  the  Stair*  (1878)  ;  'My  Lady  be  made  short,  simple  and  direct  if  the/  are 
Green  Sleeves'  {1871));  'The  Sin  of  Hagar'  to  be  understood  by  the  oeople;  and,  if  the 
(1896) ;  'Becky'  (igoo).  Her  style  is  pleasing  laws  have  an  actual  popular  backing,  they  are 
and  animated  and  the  interest  of  her  novels  is  far  more  hkely  to  be  enforced. 
well  sustained.  History  of  th*  RgfertndHnt. —  The  seeds  of 


Reeves,  John  Sims,  English  tenor  singer:  'I''''  dsf^oc^tic  principle  are  to  be  found  in 

b.  Woolwich,  Kent,  26  Sept.  1818 ;  d.  Worthing,  ^^e  ancient  Eccfes  a  of  Athens,  the  general 

^„"r/,^'  b^ta^^^rnist  ilftrrrcrofN^^tli  t^^^--   ^^^^  TribZ'orre^in'g  & 

a?ke'nTand°m^d"''hi%*?sVapp7^^^^^^^^^  '/^  M^Sr'l"!?^    ^' ■  ^^    '^"^''    '11^ 

tinJer  in  tRio  nn  thp  Npwcs«l»  itatv      Hi>  fir<it  (chTls).     the    hndsgememden    or    asiembhes 

Pans  and  Milan  made  his  first  appearance  at  the  ,„„;    ,„__     _,„,:„„       0,,^    ,'    ,i,„     c,„i„     ;- 

T      o    1^  »!.  -*      ^f  .u«  !»«>.,..  «■»,.  -..  T?^..^A^  lano    town    meeting,      out    to    tne    jwiss    is 

ff  S:L','?'"  °    '!i'''"i,"L".^'"i°<  !""  .1..  credi,  for  .h,  direct  origin  of  lb. 


Donizetti  s  opera  'Lucia  di  Lammrrmoor  '  modern  Referendum,  for  Switzerland  is  con- 
Hisvmce  was  of  wide  compass  and  great  beauty  .j^^.^j  j^,  ^ome  and  its  exemplar,  where  It 
—  mellow  and  powerful,  capable  of  the  tenderest  j,as  been  more  highly  developed  than  else- 
pathos  and  of  the  most  stirrmg  martial  appeal,  ^^cre  and  so  successfully  applfed,  for  several 
but  always  controlled  by  genuine  artistic  fe_e!mg  centuries,  that,  as  one  writer  views  it  «only 
and  knowledge.  He  was  heard  to  most  advan-  ^„  ^^^  ^{  extreme  violence  could  wrest  it 
tage  m  the  concert  hall  and  m  oratoria  parts,  f^^^  the  statute  books."  Prom  Switzerland 
and  in  such  pieces  as  'Guy  Mannering'  he  dis-  ij  ;,  invading  France,  Norway,  England  (to  a 
played  considerable  hist r.omc  abili  y  He  pub-  .ijght  extent  as  yet),  Australia,  New  Zealand. 
"w^^  IV'*,  and  Recollections'  (1888);  and  Canada  and,  more  promisingly  than  else- 
'My  Jubilee'   (i88q).  where,  the  United  States. 

Referendum,  which,  together  with  Initiative  The  Referendum  in  the  United  StaltJ. —  In- 

(see    below),    constitute    what    is    known   as  spired  by  the  success  of  Direct  Legislation  in 

Direct  Legislation,  is  a  method  by  which  citi-  Europe,  a  number  of  political  Teformers  in 

zens  can  at  all  times  control  their  own  law-  New  Jersey  organized  the  first  Referendum 

making.     The   Referendum   is   "the   referring  League   in    1892,   and   since  then   the   reform 

of  legislation  to  the  people  for  final  rejection  has    been   making   non-partisan   progress,   at 

or  acceptance;"  the   Initiative   is   "the  giving  first  slowly  but  lately  with  accelerated  speed. 

to  the  people  the  right  of  proposing  legisla-  In   i8g8  South  Dakota  was  the  first  State  to 

tlon   to   be   acted   upon.*     Another   provision  incorporate  Direct  Legislation  in  her  consli- 

of  the   Referendum  is  that,  ordinarily,  no  law  tution,   although    the   year   before    Iowa   and 

shall   go  into  effect   without   waiting  a   certain  Nebraska  had  enacted  modified  forms  of  the 

period,  say  ninety  days.     H,  during  that  pe-  Referendum.      South   Dakota  was   followed   in 

riod,   a   portion    of   the    voters,    say   ten    per  1900  by  Utah,  in  190a  by  Oregon,  and  In  1904 

cent,    sign   a    petition    for    a    Referendum    on  by  Nevada.     In  1006  Montana  adopted  it;  in 

that   particular   matter,   it   shall   not   become  190S,  Missouri  and  Maine;  in  IQIO,  Arkansas 

law  until  voted  on  at  the  next  election,  when  and    Colorado;    in    ign,    Arizona,    California 

an  adverse  vote  would  veto  it.  and     New    Mexico.     Several    other    western 

Different  Kinds  of  Referendum.— There  are.  States  have  also  agreed  to  submit  the  ques- 

in  principle,  several  kinds  of  the  Referendum;  tion  of  the  Referendum  to  popular  vote.    The 

the  Optional,  Obligatory.  Executive.  Legisla-  application   of  the   Referendum   to  municipal 

tive  and  Judicial.    The  first  is  meant  where  affairs    has    become    widespread    not    only 

the  general  term.  Referendum,  is  used  alone,  among    Pacific    coast    cities    but    in    Denver, 
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Col.,  Minneapolis,  Minn.,  Detroit,  Mich,, 
Nashville,  Tenn,  and  others.  And  every 
year  the  cities  of  Massachusetts,  Vermont 
and  New  Hampshire  vote  on  the  license 
question. 

The  Initiative. — As  the  Keterendum,  giving 
the  people  the  velo  power  over  bad  laws 
represents  the  negative  side,  the  Initiative  is  a 
positive  factor  and  enables  the  people  to 
originate  laws.  If  a  certain  percentage  ol 
the  voters,  the  number  ranging  from  8  per 
cent,  in  Oregon  to  i;  per  cent,  in  Los  An- 
geles, Cal.,  file  a  petition  for  a  law  or.  in  the 
case  of  a  city,  an  ordinance,  it  must  be  sent 
to  the  legislature  or,  in  certain  circumstances, 
directly  to  the  people.  The  Initiative  thus 
gives  the  people  the  power  to  start  good  laws 
on  the  way  to  the  statute  books  and,  by  their 
own  vote,  to  see  that  they  are  enacted. 

The  Recall. ^VauMy  associated  with  Direct 
Legislative,  and  yet  not  a  constituent  part  of 
it  is  the  Recall,  or,  as  it  is  sometimes  called, 
the  Imperative  Mandate,  It  is  a  process  by 
■which,  if  any  of  the  constituents  of  a  public 
officer  disapprove  of  his  actions  they  can,  by 
signing  and  filing  a  petition  for  his  recall  sus- 
pend him  from  oftice.  The  percentage  re- 
quired for  petitions  ranges  from  20  and  25 
per  cent,  to  60  per  cent.  The  Recall  thus 
gives  to  citizens  the  right  of  the  private  em- 
ployer —  to  discharge  unsatisfactory  em- 
ployes. If  the  person  recalled  is  an  elective 
ofiicer,  a  new  election  is  held  for  the  balance 
of  his  term,  and  the  old  officer  is  a  candidate 
for  re-election  if  he  desires,  while  other  can- 
didates are  nominated  in  the  regular  way. 

In  Switzerland  nearly  a  third  of  the 
States  have  the  Recall;  and  in  the  Unitea 
States;  Oregon,  Washington,  South  Dakota, 
Arizona,  California,  and  many  cities  possess 
the  right,  which,  however,  has  been  sparingly 
exercised;  it  is  too  serious  an  instrument  for  fre- 
quent or  ordinary  use.  At  Los  Angeles  it 
has  been  used  twice  —  in  1904,  to  recall  a 
councilman;  and,  in  1909,  to  remove  the 
mayor.  It  was  in  Los  Angeles  also  where  its 
use  as  a  deterrent  was  exemplified,  the  coun- 
cil being  compelled  under  threat  of  recall  to 
restore  to  the  city  three  miles  of  riverbed 
worth  li.ooo.ooo;  and,  in  1909.  the  threat  of 
reiall  forced  the  Oregon  legislators  to  give 
pledges  that  they  would  abide  by  the  popular 
vote  for  senators.  In  1909  two  Oregon  cities 
recalled  their  mayors  and,  in  one  instance,  all 
Other  officials,  in  igti  two  Washington  cities 
recalled  their  mayors. 

The  Recall  of  Judges.— The  Recall,  as  ap- 
plied to  judges,  is  a  different  and  far  more 
serious  phase  of  the  principle,  and  a  point  at 
which  public  opinion  at  present  calls  a  halt, 
it  was  this  feature  in  her  constitution  which 
so  lonit  held  Arizona  back  from  the  attain- 
ment of  statehood;  and  il  was  not  until  the 
people  of  Arizona,  by  a  practically  unanimous 
vote  eliminated  the  objectionable  feature  that 
President  Taft  signed  the  bill  for  the  State's 
admission. 

Direct  Primary,  or  Direct  Nomiualions. — 
This  is  a  system  of  nomination  to  public  office 
which  does  away  with  the  nominating  conven- 
tion. It  is  in  effect  "the  selection  by  the  party 
members  of  the  men  of  their  choice  for  nomin- 
ation, in  the  same  way  that  the  general  elector- 
ate on  election  day,  select  the  men  of  their  choice 


for  public  office."     It  makes  the  representative 

responsible  to  the  voters  only  and  not  to  any 
leaders  or  bosses;  it  provides  for  sound  party 
organization  and  for  real  party  leadership; 
and  it  brings  out     the  voters. 

Three-fifths  of  the  States  employ  the  Direct 
Primary  System  for  practically  all  party  nom- 
inations. These  States  contain  considerably 
over  one-half  the  population  of  the  United 
States.  If  we  add  others  in  which  the  system  is 
used  in  some  form,  the  proportion  of  States  en- 
joying Direct  Primaries,  in  whole  or  in  part, 
in  1912,  is  81  per  cent. 

Refining  of  Metals,  in  metallurgy,  the  last 
step  in  the  purifying  of  gold,  silver,  tin,  copper, 
lead,  etc  See  Metalluscv,  Assaying,  Gold, 
Su-VEK,  etc 

Reflecting  Galvanometer,  the  most  sensi- 


the  Atlantic  submarine  cables,  A  short  needle 
is  rigidly  attached  to  a  small  concave  mirror 
and  suspended  by  a  sillc  fibre  in  the  centre  of  a 
vertical  coil  of  small  diameter.  This  mirror  is 
adjusted  by  means  of  a  directing  magnet  to 
throw  the  rays  of  light  (falling  on  the  mirror 
through  a  hole  having  a  fine  wire  stretched  up- 
right across  it  and  placed  just  under  the  grad- 
uated scale  opposite  the  mirror)  back  on  the 
scale.  An  image  of  the  wire  is  thus  thrown  on 
the  scale,  and  the  slightest  motion  of  the  needle 
and  its  mirror  will  produce  a  much  greater  mo- 
tion of  this  image. 

Reflection,    See  Light. 

Reflector,  the  name  of  a  device  by  which 
the  rays  proceeding  from  a  luminous  or  heated 
object  are  thrown  back  or  diverted  in  a  given 
direction.  The  reflecting  surface  may  be  either 
plane  or  curved.  In  practice  it  is  often  made 
spherical  or  parabolic.  The  former  does  not 
bring  the  rays  to  a  true  focus,  but  is  easily 
formed,  and  is  consequently  generally  employed 
where  extreme  accuracy  is  not  sought  for.  A 
mirror  is  a  familiar  example  of  a  plane  reflector. 

Reflex  Action,  a.  non-voluntary  reaction 
affecting  a  muscular  apparatus  in  response  to 
some  kind  of  sensory  stimulus.  Such  a  reaction 
implies  the  traversing  of  the  sensory  stimulus  to 
some  nerve  centre  or  centres  in  the  brain,  the 
medulla,  or  the  spinal  cord,  and  the  setting  free 
of  a  muscular  response,  general  or  local,  to 
certain  organs  of  the  body,  without  the  partici- 
pation of  willed  conscious  action,  although  con- 
ciousness  of  a  refiex  act  performed  may  precede 
or  accompany  tfae  act.  Many  of  these  reflexes 
are  extremely  intricate,  so  intricate  in  fact  that 
certain  philosophers  have  otiempted  to  show 
that  all  life-processes  are  of  the  type  of  reflex 
actions.  Many  refiex  actions,  by  reason  of  the 
fact  that  their  muscular  equivalent  acts  on 
blood-vessels,  may  increase  or  decrease  glandu- 
lar activity.  Thus  fright  may  destroy  the  ability 
of  the  stomach  to  digest.  Dryness  of  the  mouth 
is  frequent  as  a  result  of  certain  forms  of  un- 
conscious excitement,  and  many  if  not  all  of  the 
emotions  may  be  regarded  essentially  as  intri- 
cate forms  of  vasomotor  reflexes.  Further  re- 
flexes are  constantly  operative  and  affect  the 
normal  metabolism  of  the  skin  or  the  bones, 
and  still  others  are  concerned  in  the  general 
nervous  equilibrium  of  the  entire  body — the  so- 
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cular  tone.    See  Consciousness;  Constance  had  erred  in  condemning  Huss  and 

Emotion;    Muscle-Sense ;    Nervous    System;  that  some  of  the  fundamental  teachings  of  the 

Telepathy.  Roman  Catholic  Church  were  erroneous. 

Reform  Acts,  a  term  applied  to  certain  In  1520  Leo  X.  excommunicated  Luther,  who 

acts   of    the   British    Parliament    by   which   the  burned  the  bull  of  excommunication  and  a  copy 

regulations  as   to  the  parliamentary  representa-  of  the  canon  law,  thus  cutting  himself  off  from 

tion   of  tlie   people  were  altered,  and   especially  the    papacy.     The    new     Emperor     Charles     V. 

to  those  of  1832,  1867,  and  1884-5.    In  (he  third  called     Luther     before    the     Imperial     Diet     at 

successful  effort  for  parliamentary  reform,  that  Worms   the  next  year.     Luther   refused   to    re- 

of   1884-5,   'he   franchise    and   redistribution   of  tract  any  of  the  statements  in  his  books   unless 

seats   constituted   two   distinct   acts.     The   fran-  convinced    by    the    Bible    or    reason.      He    was 

chise   bill   received   the   royal   assent  on  6   Dec.  placed  under  the  ban  of  the  Empire,  that  is,  he 

1884,   and   came   into  operation   on   i   Jan.   1885.  was    declared   an    outlaw.      On    his    way    home 

It  established  household  and  lodger  franchise  in  from  the  Diet   he  was  taken  by  friends   to   the 

the  counties,  introduced  a  service  franchise,  and  Wartburg,  a  castle  belonging  to  the  Elector  of 

made  a  uniform  occupation  franchise  of  $jo  rent  Saxony,  and  here  remained  in  hiding,  but  not  in 

both  in  counties  and  in  boroughs  in  place  of  the  idleness,    because   he    busied    himself    with    the 

three   formerly   existing.     It   left  untouched  the  translation  of  tne  Bible  into  the  German  of  the 

40-shilling  freeholders   of  inheritance,  and  con-  common    people.      While    here,    extremists    at 

ferrcd  votes  on  copy-holders  possessing  land  of  Wittenberg  were  attempting  to   introduce  radi- 

greater  value  than  $25  annually.  cal  reforms,  and  Luther  returned  in  spile  of 

The  great  feature  of  the  reform  in  represen-  danger   and    in    a    few    days    brought   them    to 

tation  was  the  separation  of  populous  boroughs  moderation,  thus  saving  the   Reformation   from 

and    counties   into    divisions,   each    returning   a  failure.     The   Reformation  continued   to  spread 

single  member.     England  has  now  465  members,  through  the  efforts  of  many  of  the  leaders   in 

Wales  30,  Scotland  72,  and  Ireland  103,  the  re-  Germany,  who  were  friendly  to  it  and  through 

duction    from    lOS    occurring   through    the   dis-  the  inability  of  Charles  V.  to  give  his  attention 

franchisement  of  Sligo  and  Cashel  some  years  to  its  suppression  because  of  foreign  wars.    The 

ago  for  corruption.  Peasants'  war   (q.v.),  which  broke  out  in   1525, 

Reformation,  The.  The  Reformation  is  was  ascribed  by  many  to  the  teachings  and  posi- 
that  movement  in  the  l6th  century  which  re-  tion  of  Luther.  The  peasants,  risen  in  rebellion 
suited  in  the  division  of  Western  Christendom  against  their  rulers,  believed  that  the  time  had 
into  the  Roman  Catholic  and  Protestant  come  to  strike  for  liberty  and  believed  that  Lu- 
Churches.  Its  principles,  as  set  forth  by  Protes-  ther  would  help  them,  but  he  was  opposed  to 
tant  writers,  were  in  brief  as  follows ;  The  their  taking  up  arms,  and  the  rising  was  put 
Word  of  God  is  the  final  authority  on  all  re-  down  with  the  loss  of  thousands  of  lives.  This 
ligious  questions  and  is  superior  to  tradition,  the  cost  Luther  many  adherents  and  others  were 
Pope,  and  the  decision  of  general  councils ;  a  alienated  by  his  marriage  to  a  former  nun  in  the 
sinner  is  justified  by  faith  alone.  That  is,  he  same  year.  At  each  succeeding  Diet  an  effort 
cannot  obtain  salvation  by  any  amount  of  good  was  made  to  come  to  some  decision  on  the  re- 
works which  he  may  accomplish,  but  is  forgiven  ligious  questions,  but  in  vain.  The  best  thai 
and  saved  through  his  faith  in  the  work  of  could  be  done  was  the  decision  in  1526  to  leave 
Christ,  the  good  works  then  following  as  a  re-  the  matter  to  a  general  council,  and  until  thai 
suit  not  as  a  means  of  his  salvation ;  a  third  should  convene  each  state  should  use  its  own 
principle  is  the  universal  priesthood  of  believers,  discretion.  At  the  Diet  of  Spires  in  1520,  at 
This  means  that  no  mediator  is  needed  between  which  the  Roman  Catholic  party  was  in  the 
man  and  God  except  Jesus  Christ  and  that  all  be-  majority,  the  further  progress  of  the  Refonna- 
lievers  have  direct  access  to  Him,  and  that  this  tion  was  prohibited.  The  reformers  protested 
power  is  not  delegated  to  an  exclusive  priest-  against  this  action  and  received  the  name  of 
hood.  Protestants.     At  the  Diet  of  Augsburg  in  the 

For  the  beginning  of  this  movement  we  must  next  year  the  Protestants  presented  their  con- 
go  back  of  the  i6th  century  into  the  later  Middle  fession  of  faith  drawn  up  by  Meianchthon,  and 
Ages.  (See  Photestantism.)  The  immediate  since  known  as  the  Augsburg  Confession.  Rec- 
occasion  of  the  Reformation  movement  was  Lu-  onciliation  between  the  two  parties  seemed  to  be 
ther's  (q.v.)  controversy  over  the  preaching  of  out  of  the  question,  and  the  Schmalkaldic  war 
the  indulgences  in  Germany  granted  by  Leo  X.  broke  out,  ending  in  the  victory  of  the  Prot- 
to  all  who  should  contribute  alms  to  the  building  estants  and  the  Peace  ol  Augsburg  in  1555,  by 
of  St.  Peter's  Church  in  Rome.  Luther  posted  which  the  prince  was  to  decide  what  should  be 
his  95  famous  theses  on  the  church  door  at  the  religion  of  the  people  under  him,  with  this 
Wittenberg  31  Oct,  IS17.  In  these  he  claimed  reservation  that  if  an  ecclesiastical  prince  should 
that  the  pope  could  not  remit  penalties  beyond  become  a  Protestant  he  must  surrender  his  see. 
what  he  had  himself  imposed  and  also  that  his  A  parallel  but  independent  religious  move- 
power  did  not  reach  beyond  this  life.  Greatly  ment  was  in  progress  in  Switzerland,  under  the 
to  Luther's  surprise  the  news  of  the  posting  of  the  leadership  of  Ulrich  ZwinglL  Bom  at  Wild- 
theses  quickly  spread  over  Germany,  and  he  haus  and  educated  at  Vienna  and  Basel,  he 
found  many  to  agree  with  him,  but  he  desired  came  under  the  influence  of  the  Renaissance 
only  to  reform  certain  abuses  within  the  church,  and  became  a  zealous  student  of  the  Gieelt 
not  to  break  away  from  it.  But  the  efforts  to  Testament.  Like  Luther,  he  protested  against 
iwing  about  an  agreement  through  discussion  abuses  in  the  Church,  inveighed  against  in- 
only  revealed  that  his  principles  would  logically  dulgenccs  and  tried  to  introduce  reforms  with- 
carry  him  beyond  the  church.  He  declared  the  out  separating  from  the  Church.  He  preachrt 
papacy  a  human  institution,  that  the  Cour.cil  of  at   Einsiedeln   and   later   at   Zurich,   with  luuA 
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power  and  attracted  attention  by  his  exposition  ical  party.  Catherine  de'  Medici,  the  qoeen- 
of  the  Scriptures.  His  influence  over  the  city  mother,  with  the  aid  of  the  Guises,  planned  and 
government  was  so  great  tliat  in  1523  he  pro-  executed  the  massacre  of  the  Huguenots  on 
cured  an  order  that  the  clergy  of  the  city  should  Saint  Bartholomew's  day,  34  Aug.  1572.  in 
preach  nothing  but  what  they  found  in  the  which  Coligny,  the  foremost  of  the  Huguenot 
Scriptures  and  that  images  should  no  longer  be  leaders,  was  killed,  and  numbers  of  other  Hugne- 
used  in  the  churches  nor  the  sacrifice  of  the  nots  in  Paris  and  the  provinces.  A  religious 
mass  be  celebrated,  and  in  the  place  of  the  Ro-  war  followed,  which  was  not  terminated  till 
man  Catholic  forms  of  worship  a  simpler  form,  Heni^  of  Navarre,  the  Protestant  leader,  gave 
and  as  Zwingli  believed,  one  more  in  accord-  up  his  faith  and  conformed  to  Roman  Cathol- 
ance  with  the  teachings  and  example  of  Christ  icism  and  secured  toleration  (or  the  Huguenots 
took  its  place.  This  suggests  one  of  the  dif-  in  the  Edict  of  Nantes  i<i9S. 
ferences  between  Luther  and  Zwingli.  Luther  The  Reformation  quickly  spread  from  Ger- 
desired  to  keep  as  much  as  he  could  of  the  inany  into  the  Netherlands  through  nearness, 
farms,  ceremonies  and  doctrines  of  the  Roman  similarity  in  language  and  trade  relations. 
Catholic  Church,  making  changes  only  where  Charles  V.  made  severe  laws  against  it,  and 
there  seemed  a  direct  opposition  to  the  teach-  these  laws  resulted  in  the  execution  of  many  of 
ings  of  the  Bible,  while  Zwingli  desired  to  sweep  the  Reformed  faith.  But  he  was  personally 
Kway  all  additions  and  have  nothing  in  form,  popular  in  his  home  country,  and  there  was  no 
ceremony  or  doctrine  that  was  not  directly  political  party  to  oppose  him  as  in  Germany. 
sanctioned  by  the  Scriptures.  A  conference  was  When  Philip  IL  became  ruler,  he  made  it  evi- 
arranged  between  the  two  men  at  Marburg  in  dent  that  he  not  only  would  put  down  heresy, 
isag  that  they  might  come  to  an  understanding  but  proposed  to  rule  as  an  absolute  monarch  in 
on  the  questions  at  issue  between  them,  but  on  spite  of  their  ancient  privileges.  Excessive  taxes 
the  Lord's  Supper  they  could  come  to  no  agree-  were  imposed  and  the  inquisition  became  more 
ment,  Luther  holding  to  the  literal  meaning  of  stringent  The  people  rallied  around  their  no- 
the  words,  'This  is  my  body.°  The  Swiss  bles  as  leaders  and  revolted.  Protestantism 
Reformation  became  involved  in  politics,  and  grew  with  great  rapidity,  especially  in  the  north, 
war  broke  out  between  the  Catholic  and  Prot-  but  Philip  resolved  to  subdue  it,  even  if  it 
estant  sections,  in  which  war  Zwingli  was  killed  meant  the  total  extermination  of  the  people, 
and  the  Reformation  in  German  Switzerland  be-  The  best  generals  Spain  could  furnish  were  sent 
came  of  relatively  little  importance  compared  to  put  down  rebellion  and  root  out  heresy,  but 
with  the  work  which  began  m  French  Switzer-  these  efforts  were  in  vain.  When  the  people 
land  at  Geneva.  The  way  had  been  prepared  could  not  defeat  the  Spaniards  in  open  combat 
by  Fare!,  a  bold  and  successful  French  Prot-  they  cut  the  dikes  and  let  in  the  sea.  Under 
estant  preacher,  who  had  been  driven  from  his  the  guidance  of  their  often  defeated  but  never 
own  country  by  persecution.  He  invited  John  discouraged  leader,  William  of  Orange,  the 
Calvin,  a  refugee  like  himself,  to  assist  him  in  northern  section,  Holland,  which  had  become 
the  work  at  Geneva.  He  accepted  and  began  almost  wholly  Protestant,  accomplished  their  sep- 
his  work  in  1536,  and  with  the  exception  of  aration  from  the  Spanish  crown  and  the  Roman 
brief  intervals  spent  his  life  there,  making  Catholic  Church.  The  southern  part,  Belgium, 
Geneva  the  theological  centre  of  Protestant  remained  Catholic.  Other  countri-s  in  northern 
Christendom.  He  is  the  theologian  of  the  and  southern  Europe  were  affected  by  the 
Reformation  and  also  a  great  organizer.  His  Reformation,  In  Denmarl^  Sweden  and  Nor- 
'Institutcs  of  the  Christian  Religion,'  written  way  the  Reformation  was  introduced  by  pupils 
when  he  was  27  years  old  and  subsequently  of  Luther  and  was  generally  aided  by  the  au- 
enlarged,  though  not  essentially  changed,  thorities  for  advancing  political  interests.  There 
clearly  sets  forth  the  doctrines  of  the  Re-  was  a  lack  of  the  enthusiasm  which  we  note  in 
formed  Church  and  has  great  influence  even  northern  Germany  and  the  Netherlands,  but  the 
to  the  present  day.  He  organized  the  church  at  movement  grew  steadily  through  proximity  to 
Geneva  on  the  Presbyterian  model,  because  he  Germany,  and  these  countries  became  and  re- 
considered  this    the    form    of   organization    en-  mained  truly  Protestant. 

joined  in  the  New  Testament.  In  olher  ways  The  Reformation  extended  to  the  south  and 
he  followed  Zwingli  rather  than  Luther,  though  east  of  Saxony  into  Bohemia,  Poland  and  Hun- 
taking  a  position  between  the  two  in  regard  to  gary,  carried  by  enthusiastic  students  from  Wit- 
the  Lord's  Supper.  His  great  influence  in  the  tenberg.  Bohemia  was  prepared  (or  such  a  move- 
Reformation  movement  is  due  to  his  influence  ment  by  the  previous  labors  of  Huss,  and  here 
on  the  many  students  and  refugees  who  came  it  spread  rapidly.  In  Hungary  and  Poland  with 
to  Geneva  for  instruction  or  safety  and  then  the  Lutherans  and  Calvinists  there  were  also 
carried  his  theological  system  and  form  of  gov-  Unitarian  Protestants.  The  progress  of  the 
emment  back  to  France,  Netherlands,  England,  Reformation  was  greatly  hindered  by  the  ina- 
Scotland  and  other  parts  of  Europe.  bitity  of  these  three  to  work  togethrr,  and  thrir 
When  Luther  began  his  work  in  Germany  quarrels  with  each  other.  The  Jesuits  found 
Francis  L  was  king  of  France  and  the  rival  of  this  a  rich  field  for  their  work  in  the  second 
Charles  V.  and  naturally  inclined  to  favor  a  half  of  the  century.  Their  work  and  the  Thirty 
movement  which  might  injure  the  German  Em-  Years'  war  nearly  annihilated  the  Refortna- 
peror.  He  and  his  court  were  favorers  of  the  tion,  so  that  Bohemia  which  at  one  time  had 
Renaissance  and  did  not  object  to  a  reform  of  not  more  than  one  ninth  of  its  population  ad- 
the  Erasmian  type.  After  his  death  the  reform-  herents  of  the  Roman  Catholic  Church  is  to-day 
alory    movement,    now    rapidly    growing,    was  almost  wholly  Catholic. 

vigorously    persecuted.      It    became    complicated  The  Reformation  in  England  was  at  first  a 

with  political  issues,  and  the  Huguenots,  as  the  personal  and  political  revolt  against  the  Poje 

French  Protestants  were  called,  became  a  poiit-  rather  than  a  religious  movement,    Henry  VIIL 
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was  s  thorough  Roman  Catholic,  but  when  lost  territory.  Tlie  Inquisition  was  so  thorovshly 
the  Pope  refused  to  grant  his  request  for  established  and  did  such  effective  work  in  Italy 
a  divorce  he  revolted  against  his  authority,  but  and  Spain  that  a  promising  Protestant  movement 
remained  essentially  a  Roman  Catholic  through  in  both  countries  was  stopped.  There  was  a 
his  hfe  with  this  exception  that  he  did  not  admit  reformatory  work  carried  on  within  the  Church, 
the  power  of  the  Pope  in  England,  so  that  this  In  Italy  the  Oratory  of  the  Divine  Love  was 
Reformation  was  largely  negative.  In  the  reign  organized  whose  abject  was  the  moral  elevation 
of  Edward  VI.,  1547-53,  tbere  was  a  rapid  of  the  Church.  The  Council  of  Trent  by  its 
movement  toward  the  position  of  the  continental  discussions  and  decisions  was  a  reformatory  in- 
Reformers,  the  most  important  events  being  the  fltience.  By  it  the  belief  of  the  Roman  Catholic 
adoption  of  the  Forty-two  Articles  as  the  creed  Church  was  clearly  defined  and  disciplinary 
of  the  church  and  the  Book  of  Common  Prayer  reforms  brought  about.  More  important  than 
in  the  English  language  to  be  used  in  the  church  all  these  wa.s  (he  work  of  the  new  semi-monastic 
service,  'ihese'  were  both  strongly  Calvinistic.  order,  the  Jesuits,  who  through  their  missionary 
When  Mary,  the  daughter  of  Henry  VIII.  and  work  succeeded  in  gaining  many  thousand  con- 
Catherine,  became  queen,  her  effort  was  to  bring  verts  to  Cathohcism. 

the  Church  back  into  the  papal  fold  againand  to  For  fuller  details   see  the  following  articles: 

punish  the  heretics.    The  nation  through  a  pli-  Alva;  AvGsauHuCoNFESSiOK;  Calvin;  Calvin- 

ant  parliament  relumed  to  the  Roman  Catholic  ism;  Councii.  of  Trent:  Cranmer;  Edict  of 

Church  and  the  queen  vigorously  persecuted  the  Naktes;    Elizabeth;    Erasmus;    Huguknots; 

Protestants.    The   leading    Protestants,   includ-  Huss;   Independents;    Inquisiteon;  Jesuits; 

ing  Cranmer,  archbishop  of  Canterbury,  were  Knox;  Luther;  Maky  Stuart;  Mf.lanchthon; 

burned   at   the   stake,   but   Protestantism   grew  Peaceop  Augsburg;  Philip  II.;  Presbvterian- 

under    the    persecution    which    was    ended    by  ism;    Protestants;     Puritans;     Savonarola; 

Mary's    death    in    1558.      Her   successor.    Eliza-  Thirty-nine  Articles;  Wessel;  William   OP 

beth,  was   a  woman  of   great  political   shrewd-  Orange;     Wyclii  ;     ZwiNCU.      Also    consult 

ness,  but  with  little  religious  interest,  and  her  Fisher,   'History    rf   ihe   Reformation'    (189.1): 

effort  was  to  make  religious  questions  subservi-  Newman,  'Manual  ol  Church   History'   (igo.3j; 

ent  to  political  problems.     Her  own  preference  Walker,    'The    Reformation'    (igooj;    Jannsen, 

was   for   a   return   to   the  relationship   between  'History  of  the  German  PeopleMi()oo);  Deniflc. 

church  and  state  which   existed  in  the  reign  of  '  Luther>(ig04);  Stone, 'Reformationand  Rcnais- 

Hcnry  VIII.     Above  all  else  she  resolved  to  be  sance'  (1904);  Gasquet.  'Ihe  Eve  ol  the  Refor- 

supreme  governor  of  the  Church  and  would  not  mation';    Bishop    bpauldmg,    'The    Protestant 

tolerate  those  who   refused  to  conform   to   the  Reformation. >  Curtis  M    Geer, 

established  worship.     She  persecuted  the   Puri-  Harlford  TheoUigtcat  Stmtnary. 

tans  (as  those  \^ere  called  who  desired  a  form         Refonnatorin.    See  Penology. 
of    worship    stripped    of    the    ceremonies    and  Refor'matory  Schools,   schools   instituted 

forms   which   came    from    the   Roman    Catholic  for  the  training  of  juvenile  offenders  who  have 

Church  and  who  refused  to  conform  to  her  been  convicted  of  an  offense  punishable  by  im- 

wishes),  and  also  the   Catholics.     But  she  was  prjsonment.     The  first  reformatory  managed  un- 

unable  to   stop   the  growing  spirit  of  dissent,  jer  legislative  control  was  the  one  established 

which  expressed  itself  in  the  rise  of  several  re-  ,„  Me„  York  in  1824.  known  as  the  New  York 

hgious   parties.     The   Independents   desired   the  House  of  Refuge.     Its  success  was   so  marked 

entire   separation   of  church   and   state  and   the  that  at  present  there  are  56  institutions   in   the 

independence    of   the    local   congregation.      The  United   States   for   the   reformation   of  juvenile 

Presbyterians  thought  that  there  should  be  the  offenders.     Among  them   are   a   number  of   ad- 

one   sute  church   but  that   it  should  be  organ-  mirably  conducted  establishments  under  the  con- 

iied   after   the    model    of   the    New    Testament  trol   of   religious   denominations,  to   which   chi)- 

churches    which    they    considered    Presbyterian,  drcn  are  sent,  according  to  the  religious  creed  of 

Still  Others  would  leave  the  state  church  as  it  their  parents,  when  the  same  can  be  ascertained. 


was,  only  purified  in  form  and  ceremonies.    The  —  ,  j,-n_i.c>^  t\ 

difficulty  was  handed  down  to  Elirabeth's  sue-  ^  Reformed  Church.  See  Calvinism  ;  Dutch 
cessors  of  the  ill-fated  Stuart  line  and  reached  ^^<i^^^  Church;  Reformation. 
a  partial  solution  in  the  toleration  act  of  1669  Reformed  Church  in  «i«  United  States, 
in  which  the  Episcopal  Church  remained  the  The,  formerly  known  as  the  German  Re- 
Established  Church,  but  a  limited  freedom  was  formed  Church  in  the  United  States  of  America 
given  to  the  dissenters.  and   an   off-shoot   of   the   Reformed   Church   of 

Closely  connected  with  this  was  the  Reforma-  Germany.  The  first  minister  was  the  Rev. 
tion  in  Scotland.  Reformers  from  the  Conti-  George  Michael  Weise,  who  emi|frated  with 
nent.  especially  from  Geneva,  preached  and  died  about  400  people  of  the  Palatinate  m  1727,  and 
at  the  stake.  The  leader  of  the  work  was  John  settled  in  Pennsylvania.  In  1746  the  Rev. 
Knox  (1505-73)  who  holds  the  position  in  Scot-  Michael  Schlatter  was  commissioned  by  the 
land  which  Luther  has  in  Germany.  He  was  synods  of  North  and  South  Holland  to  visit 
a  friend  and  pupil  of  Calvin  and  succeeded  in  their  German  missions  in  America,  and  regulate 
establishing  a  church  on  the  Geneva  model  in  their  relations.  He  assembled  in  Philadelphia 
Scotland.  Mary  Stuart  during  her  short  reign  the  first  synod  or  eoetus  of  the  German  Re- 
tried to  re-establish  Roman  Catholicism  in  formed  Church  174?.  The  German  Reformed 
Scotland,  but  found  in  Knox  a  strong  and  sue-  coetus  continued  under  Ihe  jurisdiction  of  th( 
cessful  opponent.  After  the  death  of  Knox  hb  Church  of  Holland  till  1703,  when  an  independ- 
work  was  carried  on  by  Andrew  Melville.  ent  synod   was   formed.     It  increased  rapidly  in 

Mention  should  be  made  of  the  partially  sue-  membership    and   congregations.      The   first   tri- 

ecssful  efforts  of  the  Roman  Catholic  Church  to  ennial  general  synod,  with  jurisdiction  over  the 

stem  the  tide  of  Protestantism  and  win  back  the  whole  Church,  met  in  Pittsburg  1863.    The  g«i- 
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with   representatives   of  otiier  denomina- 

__,  __   _._    .,  was  for  this  act  of  Christian  fellowship 

Heidelberg   catechism   is   the   only   standard   of  bitterly  censured  through  the  press  by  members 
doctrine.     The  worship  of  the  Church  is  litar-  of    the   High    Church    party.    After    this,    con- 
gical  ;  its  government  is  prcsbylerian.    Reception  vtnced  that  he  could  no  longer  rightfully  con- 
into    the   full   communion  of  the   Church   takes  tinue   in   a    Church   whose   theory   and   practice 
place    by   the   rile   of   confirmation.      Christmas,  (as  interpreted  by  the  majority  of  its  members) 
Good    Friday,   Easter,  and  Whitsunday  are  ob-  denied   the   brotherhood   of  believers   in   Christ, 
served    with    much   solemnity.     Eleven   English  Bishop   Cummins   withdrew    from   the   ministry 
and    five   German   papers   are   published    in   the  of  the  Protestant  Episcopal  Church.      (8)   This 
interest  of  the  Church ;  and  there  are  _i6  theoiog-  led  to  the  organi7.ation  in  1873  of  the  Reformed 
ical    and  literary  institutions  under  its  control.  Episcopal    Church,    of   which   Bishop    Cimimins 
Statistics.     1910:     Churches,     i,?3?;     ministers,  and  the  Rev.  Dr.  Charles  E.  Cheney  were  elected 
1,230;   members,  293^36.  bishops.    At  the  same  time  the  following  declara- 
Reformed  EfMscopal  Church,  a  denomina-  ''<">  of  principles  was  adopted:     I.   The   Re- 
tion    organized   by   members   of   the    Protestant  formed  Episcopal  Church  "holding  the  faith  once 
Episcopal    Church,    who   give   substantially    the  .  delivered  to  the  saints"  declares  its  belief  in  the 
following  statement  of  the   events  and   circum-  Holy  Scriptures  of  the  Old  and  New  Testaments 
stances    which,    as    they    believe,    justify    their  ^^  the  Word  of  God,  and  the  sole  rule  of  faith 
course:       (i)  'The    Protestant    Reformation    in  3""'  practice;  in  the  creed  "commonly  called  the 
England  had  outwardly  a  political  origin    (in  the  Apostles'   Creed' ;   in    the   divine   institution   of 
■ct  of  the  king,  Henry  VIII.,  renouncing  alle-  the  sacraments  of  baptism  and  the  Lord's  Siip- 
giance  to  the  pope,  and  proclaiming  himself  head  P";  ^"^  ■"  '"e  doctrines  of  grace  substantially 
of  the  English  Church)  ;  by  which  the  work  was  as  they  are  set  forth  in  the  Thirty-nine  Articles 
biased  and  cut  short.    During  the  brief  life  of  of   Rehgion.     II.  This  Church,  recognizes  and 
the    young   king,  Edward  VI.,  the  regent,   or  adheres  to  Episcopacy,  not  as  of  divine  right, 
protector,  being  in  favor  of  the  Reformation,  but  as  a  very  ancient  and  desirable  form   of 
great  progress  in  it  was  made.    Under  Mary  the  Church   polity.      HI.   This   Church,   retaining  a 
supremacy  of  the  pope  was  again  acknowledged,  "turgy   which    shall    not    be   imperative   or    re- 
When   Elizabeth  became  queen,  wishing  to  bar-  pressive  of  freedom  in  prayer,  accepts  the  Book 
monize  her  divided  subjects,  and  hoping  for  re-  o*  Common  Prayer,  as  it  was  revised,  proposed, 
conciliation  with  Rome,  she  strove  to  have  the  and  recommended  for  use  tq'  the  General  Con- 
liturgy    framed    so   as   to   satisfy    both    parties,  vention  of  the  Protestant  Church,  1785;  reserv- 
Conseqitently     it     contained    contradictory    ele-  ■"«   '""   "berty  to  alter,   abridge,   enlarge,   and 
ments.     At  a  later  period,  when  she  had  found  amend  the  same  as  may  seem  most  conducive 
her  hope  futile,  the  articles  of  faith  adopted  were  ">  the  edification  of  the  people,  "provided  that 
decidedly    Protestant    Thus    it    came    to    pass  *"«  substance  of  the  faith  be  kept  entire."    IV. 
that  in  the  Church  of  England  two  parties  found  This  Church  condemns  and  rejects  the  followmg 
support  in  her  ritual ;  Ihc  one  Protestant,  the  erroneous  and  strange  doctrines  as  contrary  to 
other  having  an  atKnity  with  Rome.     (2)  After  Gods   word:      (l)   That  Hie  Church  of  Christ 
the  American  Revolution,  when  the  Church  of  ""sts  only  in  one  order  or  form  of  ecclesiastical 
England   in  the  colonies  became  the   Protestant  Poi»y-      (2)      That      Christian      ministers      are 
Episcopal    Church    of    the    United    States,   the  "pnests"  in  another  sense  than  that  in  which  all 
Book  of  Common  Prayer,  having  been  adopted  believers  are  «a  royal  priesthood."     (3)  That  the 
without  material  alterations,  retained  its  conflict-  ^""d  s   table  la   an  alUr  on  which   the  oblation 
tog  elements.     (3)    The  Tractarian  movement.  o>  *«  body  and  blood  of  Christ  is  offered  anew 
which  began  at  Oxford,  1813,  was  a  successful  E«  ""^  V'^er.     (4)  That  the  presence  of  Christ 
endeavor   to    revive   the   principles  of   antiquity  ">  "»  V[°  *  p^PP^""  '.»  *  P,"f''59,^  '"  ^^^  «'<" 
and   Catholicity  contained   in   the   Prayer   Book,  me"'?  9}  bread  and  wme.      (5)   That  regenera- 
in  opposition  to  its  Protestant  elements.     It  dis-  "o"  "  inseparably  connected  with  baptism.     To 
carded  Protestant  principles  and  taught  the  doc-  tb"   statement  it   may   be  added  that    in  thb 
trines  of  apostolic  succession,  priestly  absolution,  Church  the  bishops  do  not  constitute  a  separate 
baptismal   regeneration,   the    rea!    presence,   and  °'^^^-  but  are  presbyters;  m  council   they  vote 
the  authority  of  the  Church,     (4)  These  teach-  with  and  as  their  brother  presbyters,  and  are 
ings  produced  a  powerful  effect  in  the  United  subject  to  confirmation  or  appointment  by  the 
States  also.     A  great  increase  in  ritualism,  and  general     council.       Statistics,     1910:     Churches, 
of  the  drift  toward  Rome,  was  soon  manifested;  «o;  ministers,  (m;  members,  9,610. 
the    opposition    between    the    "High"    and    the  Reformed     Judaism     in     America.       See 
'Low  Church'  parties  was  intensified,  and  prac-  Judaism,  Reformed,  in  America. 
Iic.1    messuresivtre    idopttd    by    each    which  Rrfomrf     Prabyttrlui     Church.       Sm 
widened   <he   chasm       (5)    Scv.,.l    ■„b,e,».i.l  CA«n»»iAKS. 
public  events  fanned  the  flame  of  discontent,  es-  _  ,          .  „  .      ....... 

pecially  the  censure  of  one  clergyman  for  preach-  Reformed  School  of  Medicme.    See  Medi- 

ing  in   a   Methodist  church,  and  the  suspension  Ci^^    Eo^cnc. 

of  another   for  omitting  the  word  ^regenerate*  Refraction,     a     deviation     in     the     course 

in  the  baptismal  office.     (6)  Remonstrances  and  of  a   ray   of   light   when   it   passes   through   the 

petitions  for  relief,  which  were  numerously  and  surface   of   a   transparent   medium.      A   familiar 

urgently  presented   to   the   General    Convention,  result  of  refraction  is  seen  when  one  looks  very 

produced  no  effect.     (7)  During  the  sessions  of  obliquely  into  a  transparent   pool   of  water,  o* 

the  Evangelical  AHianee  in  New  York  in  Octo-  which  the  bottom  is  visible.     The   water  seems 

ber   1873,    Bishop    Cnmmins   of   the    diocese   of  much  shallower  in  such  a  case  than  it  really  is. 

Kentucky,   having,  by  invitation,   officiated  at  a  Anotfier  example  is  the  bent  appearance  of  the 

union  eelehratkin  of  the  Lord's  Supper,  in  com-  oars  of  a  boat  when  the  blades  are  seen  obliquely 
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under  water.    When  ordinary  light  is  refracted,  PQ  emerges  from  the  medium  at  R  it  will  suffer 

it  is  also  decomposed  into  light  of  the  various  refraction  according  to  the  same  law  as  a  ra? 

elementary  colors.     This  decomposition  is  due  entering  it,  but  in  the  reverse  direction.    Hence 

to  the  unequal  refraction  of  light  of  different  if  the  lower  surface  of  (he  medium  is  parallel  to 

wave-lengths ;    and    the   resulting   separation    is  the  upper  surface,  the  emerging  ray  RS  will  be 

known   as    dispersion.    It   is   too   small    to  be  parallel  to  PQ. 

noticed    in    ordinary    cases,    such    as    those    we  One   result  of  the   above   law   is   that   a   ray 

have  already  cited.     But,  on  looking  at  a  source  entering   or    leaving   a    medium   in    a    direction 

of  light  through  a  glass  prism,  it  is  very  evident,  perpendicular  to   the  surface   of  the   latter  will 

See  Light  ;  Spectkum,  undergo  no  refraction,  but  will  continue  in  the 

The    general    theory    of    refraction    is    quite  same    straight    line.      In    this    case    the    angles 

simple,  and  may  be  expressed  in  the  following  of  incidence  and  refraction  are  both  zero, 

way:     The  power  of  a  transparent  medium  to  From   the  above  equation   we  find  that,    if 

refract  a  ray  of  light  is  expressed  by  a  certain  the  angle   R  and  the  index  of  refraction  are 

given,  we  can   find  the  angle  of  emergence  by 

the  equation 

Now,  the  angle  R  may  be  so  large  that  tills 
expression  is  greater  than  I.  Tlien  there  will 
be  no  possible  value  of  the  angle  of  emergence  to 
fulfil  the  condition.  It  is  found  that,  in  this  case, 
the  ray  will  not  emerge  from  the  medium  at  all, 
but  will  be  reflected  from  its  inner  surface  ai  if 
the  latter  wer^  polished  and  opaque.  This  is  called 
total  reHeclion,  and  is  frequently  applied  in 
optical  instruments.  An  example  will  show  how 
this  result  may  be  brought  about.  Let  ABC, 
Fig.  2,  be  the  section  of  a  glass  prism,  the 
angle  at  C  being  a  right  angle.  Let  a  ray  enter 
the  prism  at  the  point  Q  in  a  direction  perpen 
dicuiar  to  the  surface  BC.  It  will  then  pass  on 
Flo,  ,        '  and  will  reach  the  lower  surface  of  the  prism 

at  the   point  R.     The  angle  DRQ  will  then  be 
number    called    its    index    of   refraction.    The    45  degrees.    The  sine  of  this  angle  is  aTO?  +. 

Ehenomenon  of  dispersion  shows  that  this  num- 
er  IK  different  for  rays  of  different  colors,  or  ^ 

wave-lengths.  It  is  generally  greater  the  denser 
the  medium ;  but  to  this  rule  there  are  many 
exceptions.  The  mathematical  principle  by  which 
the  amount  of  refraction  is  determined  is  as 
follows:  Let  AB  represent  the  surface  of  a 
transparent  medium,  LM.  Let  a  ray  of  light. 
PQ,  strike  this  surface  obliquely  at  Q  and  enter 
the  nfedium,  and  let  QR  be  its  course  through 
the  medium.  Draw  through  Q  the  perpendicular 
DE.  Then  the  angle  PQD  which  the  ray  makes 
with  the  perpendicular  before  it  enters  the 
medium  is  called  the  angle  of  incidence;  and 
the  angle  EQR  which  it  makes  after  entering 

the   medium   is   called   the   angle   of  refraction.  _ 

The  law  of  refraction  then  is : 

For  one  and  the  same  medium,  and  the  same     ,,  ,  ,         i,        , ■,. 

ray  of  light,  the  ratio  of  the  sine  of  the  angle     "o™.  ^g'ance  at  the  table  which  follows  will 

of  incidence  to  that  of  the  angle  of  refraction     ^how   ihatin   all   sorts   of   glass   the   index    of 

is   a    constant   quantity    for    the   same   medium     rff^cti^"   'f  «'^^'^'  }^^"   i-5- .  It  foUowi  Oat 

and  the  same  ray.  '^«  f'"'   °f  "■=  ^"s"'^  at  which   the  ray   QR 

This  constant  ratio  is  called  the  index  of  re-     sj""'**  «'"J'"Ke  from  the  prism  would  be  greater 

'       *         The  law  may  be  expressed  in  alge-    ™"    ^■^2.°-^'    ^"''    J^^^'^'^f    Sre^',"   V'"    '■ 

Buaee  as  follows-     Put  ^^^""^  '*  "i^"  "°  possible  angle  to  fulfil  the  con- 

I,  the  angle  of  incidence;  ^\»°"?'     '^^  '"bJ" Js  therefore  reflected  in  the 

R,  the  angle  of  refraction;  direction   RS,  as   though   the   surface  AB   were 

n.  the  index  of  refraction.  perfectly  opaque   and   highly  polished. 

Then  we  shall  have  Jndiccs  of  Refraction  of  Various  Substances. 

gin  I  —  Any  one  dcfiuitc  chemical  compound  has,  at  a 

« ^   ■     p  given    temperature,    always   the   same    index   of 

refraction  for  the  same  ray.     But  glass  is  not 

*"•  .     J  such  a  compound,  because  its  ingredients  differ 

sin  R=  ■  in  different  specimens  of  glass.     It  is  impossible 

«  to  make  two  pots  of  glass  so  exactly  alike  that 

rse  01  light  that,  if  a     thej-   shall   have   the   same   index   of  refraction. 

„   ,     r.    .        ,„  -  direction,   say   from     It  is  owing  to  this  fact  that  the  idea  frequently 

lLtt^\u   ■"'!' .'^'""'""^  o"  the  hue  QP  after    entertained,  of  making  a  telescope  by  putting 

leaving    the    medium.      It    follows    it    the    ray     together   different   pieces   of  glass,   is   imprac^ 
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cable.  The  followtog  table  shows  the  indices 
for  a  number  of  common  transparent  substances, 
and  for  three  of  the  principal  rays,  C,  D,  F.  It 
will  be  seen  that  glass  has  a  greater  retracting 
power  than  water;  and  that  plate  glass  is  more 
refracting  than  crown.  The  diamond  is  the 
substance  which  has  the  greatest  refracting 
power  of  all.  It  has  also  a  great  dispersive 
power;  and  it  is  owing  to  this  fact  that  a 
diamond  with  polished  faces  shows  so  many 
brilliant  colors  when  a.  ray  of  light  falls  upon  it 


tical   dir< 


B.,  C 

Sr.S 

11„F 

mm. 

V.iii"' 

i.o««90 

I -544^4 
1.4339 

3.470 

v-siii" 
;-1i„ 

Sr.."^!*!''.-.-." 

alt4 

on,  and  its  course  is  most  curved 
when  it  is  horizontal.  In  this  case  the  curv3> 
ture  under  ordinary  conditions  of  the  air 
is  about  1/6  that  of  the  earth.  But  this  result 
depends  entirely  at  the  rate  of  increase  or 
diminution  of  the  temperature  as  we  rise  above 
the  ground.  It  the  air  is  very  cold  near  the 
ground,  and  rises  rapidly  in  temperature  above 
it,  a  horizon <al  ray  may  be  more  curved  than 
the  earth,  and  strike  the  latter  at  some  point. 
Objects  may  then  be  seen  at  such  a  distance 
that  they  are  far  below  the  horizon,  as  was  once 
noticed  by  an  Arctic  navigator  who,  when  sepa- 
rated from  one  of  his  ships,  saw  her  image  up- 
side down  above  the  horizon  and,  sailing  toward 
it,  found  the  ship.  In  the  contrary  case,  when 
the  air  near  the  ground  is  much  warmer  than  at 
a  small  height  above  it,  the  reverse  effect  is 
produced.  A  horizontal  ray  is  then  refracted 
upward  so  aa  not  to  strike  the  earth  at  all.  It 
is  through  this  action  that  the  mirages,  so  fre- 
quent in  the  desert  and  elsewhere,  are  produced. 
See  Mirage.  S.  Newcomb. 

Refrigeration  and  Refrigerating  Hacbin- 
ery.  Refrigeration  is  the  operation  of 
cooling  substances  by  artificial  means.  Natural 
ice  forms  the  greatest  source  of  refrigeration, 
but  there  are  certain  conditions  where  cold  pro- 
duced through  mechanical  means  possesses  ad- 
The  retractive  power  of  a  substance  is  differ-  vantages  over  natural  ice.  which  have  led  to  the 
ent  at  different  tei^eratures.  As  a  general  rule,  development  of  a  number  of  refr«eratmg  ma- 
gla&..=  refracts  more  the  colder  it  is.  Conse-  chmes.  The  advantages  of  mechamcal  refr^er- 
quentiy  the  focal  length  of  a  telescope  will  gen-  ation  over  that  produced  by  natural  ice  are  that 
Orally  be  slightly  shorter  the  colder  the  weather,  the  temperatures  of  die  objects  cooled  can  be 
The  difference  is,  however,  slight  and  there  are  ^°^1  «adiily  regulated,  lower  temperatures  can 
-xceptions  to  the  rule  "^  obtained,  and  in  many  cases  the  desired  cool- 

Refraction  by  the' Atmojphere.— It  mil  he  mg  effect  can  be  secured  at  a  lower  rost.  Re- 
seen  by  the  preceding  table  that  air  has  an  ap-  fngerating  machmes  are  used  m  «4d  storage 
preciable.  though  slight,  retracting  power.  It  warehouses,  and  allow  the  temperatures  of  the 
follows  that  a  ray  of  light  coming  from  a  star  rooms  to  be  readily  adjusted  so  that  their  con. 
is  gradually  bent  toward  the  perpendicular  as  tents  are  either  frozen  or  held  at  temperature* 
it  approaches  the  surface  of  the  earth.  Only  slighUy  above  the  freezing  point.  They  are  ex- 
when  a  star  is  in  the  zenith  does  the  ray  suffer  tensively  used  in  various  manufactures  such  as 
no  refraction.  The  result  is  that  astronomical  brewing.  There  are  also  numerous  plants  for 
observations  upon  the  declination  or  altitude  of  ttie  production  of  artifieial  ice,  which  possesses 
a  heavenly  body  require  to  be  corrected  for  hygienic  advantages  over  natural  ice  when  used 
refraction.  The  latter,  depending  upon  the  in  such  a  way  as  to  bring  it  in  direct  contact 
density  of  the  air.  is  greater  the  colder  the  air  with  food  or  drmk,  in  that  it  may  be  made  free 
and  the  higher  the  barometer.  Hence  the  as-  from  bacteria;  whereas  the  natural  ice  holds 
tronomer  has  always  to  record  the  readings  Of  those  originally  in  the  water  without  destroy- 
his  thermometer  and  barometer  when  he  observes  ing  them.  Many  bacteria  can  even  withstand 
the  altitude  of  a  heavenly  body.  A  rough  ap-  the  extreme  cold  produced  by  liquid  air  of 
proximation  to  the  amount  of  the  refraction  about  300°  F.  below  zero  without  losing  their 
can  be  made  by  the   rule  that,   at   small   zenith     vitality. 

distances    it    is   nearly    i"    for    each    degree   of  Ice  as  a  Refrigerant. —  With  the  present  mode 

zeruth  distance;  and  that,  if  the  altitude  is  not  of  life  ice  is  a  domestic  and  commercial  neces- 
greater  than  45°,  it  increases  nearly  as  the  tan-  sity.  And  yet  the  extended  use  of  ice  in  many 
gent  of  the  zenith  distance.  The  rate  of  increase  fields  is  of  comparatively  recent  origin.  Nero 
Is  somewhat  less  than  that  given  by  this  law,  had  ice  houses  constructed  in  Rome,  and  ice 
but  still  the  refraction  increases  rapidly  as  we  houses  for  storing  natural  ice  have  been  in  use 
approach  the  horizon,  where  it  usually  amounts  for  centuries,  yet  it  is  but  a  short  time  since  re- 
to  about  35'.  This  is  greater  than  the  diameter  frigeratii^  cars  have  made  it  possible  to  ship 
of  the  sun  or  moon.  It  follows  that,  when  we  Western  beef  to  New  York  and  the  fruits  of 
see  the  lower  limb  of  the  sun  just  touching  the  California  to  any  part  of  the  United  States. 
horizon  at  sea,  the  luminary  is  actually  entirely  Ice-making. —  The  production  of  artificial  ice. 

below  the  horizon.  Moreover,  the  lower  limb  The  heat  is  usually  abstracted  from  the  water 
is  elevated  more  by  refraction  than  the  Upper  to  be  frozen  by  evaporating  a  volatile  liquid, 
one,  with  the  result  that  a  certain  elliptlcity  is  such  aa  ammonia,  sulphur  dioxide,  or  ether, 
prodoced  in  the  apparent  outline  of  the  sun,  which  in  evaporation  absorbs  heat.  Anhydroua 
which  is  plainly  perceptible  to  the  naked  ere.  ammonia    is   most    commonly   employed.      This 

A  ray  of  lif^  always  suffers  refraction  when  beils  at  27°  F.  below  zero  at  atmospheric 
passing  through  the  air  in  any  other  than  a  ver-    pressure     If  the  anhydrous  liquid  ammonia  is 
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introduced  in  a  coil  of  pipe  which  is  placed  in  a  is  produced,  and  if  distilled  water  is  uaed  for 
tank  of  brine  it  will  absorb  heat  from  the  brine  freezing  it  will  not  increa.se  the  efficiency  to  em- 
during  the  process  of  boiling  equal  to  the  latent  ploy  a  more  economical  engine.  In  a  plate  »ys- 
heat  of  evaporation.  If  a  can  of  water  is  im-  tem,  however,  a  compound  engine  may  be  used 
mersed  in  the  brine  it  will  in  turn  be  cooled  with  a  corresponding  gain  in  the  efficiency. 
and  then  frozen,  and  this  process  constitutes  the  In  order  to  make  it  possible  in  a  can  system 
elements  of  the  Can  System  of  ice-making.  If  to  make  a  greater  amount  of  dbtilled  water  ice 
on  the  other  hand,  the  ammonia  in  the  coil  is  than  the  we^ht  of  water  evaporated  by  the  boiler 
made  to  cool  a  flat  plate  forming  the  vertical  it  has  been  proposed  to  use  multipIe-efFect  evap- 
side  of  a  water  reservoir  ice  will  be  formed  di-  orators  for  distilling  the  water.  This  was  done 
reclly  on  the  plate,  and  this  constitutes  the  ele-  in  a  plant  at  Newark,  N.  J.,  but  the  system  had 
ments  of  the  Plate  System  of  ice-making.  The  to  he  abandoned  on  account  of  the  evaporator 
vapor  produced  when  the  liquid  ammonia  evap-  becoming  coated  with  a  hard  scale  which  was 
orates  in  the  coil,  is,  in  all  cases,  again  con-  deposited  from  the  water  to  such  an  extent  that 
verted  to  the  liquid  state  so  that  it  may  be  the  evaporator  soon  fell  off  in  its  capacity  and 
used  over  again.  Id  abstracting  heat  from  the  cfliciency.  Where  the  steam  from  the  engine 
refrigerating  coil  the  vapor  is  at  a  low  pressure,  operating  the  refrigerating  machine  is  condensed 
say  15  pounds  per  square  inch  above  tlie  atmo-  in  order  to  obtain  distilled  water  for  making  the 
sphere  at  which  the  boiling  point  of  the  liquid  ice,  the  oil  which  this  water  contains  must  be 
is  0°  F,  To  convert  it  to  a  liquid  it  must  be  eliminated.  This  is  accomplished  by  re-boiling 
raised  in  pressure,  to  say  140  pounds  per  square  the  water  which  comes  from  the  condenser  in 
inch  above  the  atmosphere,  at  which  the  boiling  an  open  tank  by  means  of  a  jet  of  live  steam; 
point  of  the  liquid  is  8o°  F.  As  the  temper-  then  cooling  and  running  it  through  an  oil  sep- 
alure  at  the  boiling  point  of  a  vapor  is  the  same  arator  and  finally  through  charcoal  filters.  Re- 
as  that  at  the  condensing  point,  the  \»pot  at  140  boiling  the  distilled  water  removes  the  air  which 
pounds  pressure  can  be  condensed  by  cooling  it  it  may  contain.  It  is  possible  to  so  thoroughly 
to  80°  F.,  and  after  such  condensation  it  may  remove  the  oil  that  there  will  be  no  traces  of  it 
be  returned  to  the  refrigerating  coils  and  used  >"  the  ice,  whereas,  if  this  is  done  imperfectly, 
over  again  for  abstracting  heat  from  the  brine,  the  centre  of  the  cake,  when  freshly  broken  open, 
To  raise  the  pressure  of  the  gas  from  15  pounds  will  have  a  slight  smell  resembling  that  of  tar. 
to  140  pounds  per  square  inch  we  may  employ  The  presence  of  a  trace  of  oil  can  be  detected 
either  of  two  methods  —  compress  it  by  means  of  by  the  odor  when  it  cannot  be  detected  by  taste. 
an  engine,  or  we  may  absorb  the  vapor  in  cold  lo  the  plate  system  the  ice  is  formed  on  the  flat 
water  and  then  heat  the  aqueous  solution  of  cooling  surface  to  the  depth  of  about  6  inches  in 
ammonia  in  a  still,  and  so  drive  the  gas  off  at  2  days,  9  inches  in  4  days,  and  12  inches  in  7 
high  pressure.  These  two  methods  of  compres-  days.  The  plates  or  which  the  ice  is  frozen  are 
sion  constitute  the  distinguishing  features  of  about  10  by  14  feet  m  area.  A  cake  of  ice  which 
what  is  called  the  compression  and  absorption  bas  just  been  drawn  or  harvested  from  the  tank 
systems  of  ammonia  refrigerating  machines,  of  a  plate  systenn  is  shown  in  Fig.  2.  The  plates 
In  the  can  system  of  ice-making,  distilled  wa-  are  usually  allowed  to  build  up  to  about  12 
ter  which  has  been  freed  of  air  is  ordinarily  used  inches  thick  before  harvesting.  They  are  then 
for  freezing  and  this  produces  a  cake  of  trans-  melted  free  from  the  cooling  plate  by  passing 
parent  and  clear  ice  with  the  exception  of  a  thin  hot  ammonia  gas  under  pressure  into  the  coobng 
feather  of  air  bubbles  in  the  centre  of  the  cake  coil  which  by  condensation  supplies  the  neces- 
and  a  portion  of  the  top  of  the  cake  which  ia  sary  heat.  After  this  the  blocks  of  ice  are  cut 
white  where  the  water  expands  over  that  first  ">  the  sue  required  by  sawing  or  by  a  partmg 
frozen.  A  cake  of  ice  made  by  the  can  system  is  tool  heated  by  steam.  In  some  plate  systems 
shown  in  Fig.  i.  The  distilled  water  from  cold  brme  instead  of  ammonia  is  circulated 
which  ice  is  made  ia  obtained  by  condensing  die  through  the  cooling  coils.  In  the  plate  system 
exhaust  steam  from  the  engine  of  the  retrigerat-  the  water  in  contact  with  the  freezing  plates  is 
ing  machine  and  by  condensing  live  steam.  In  agiuted  by  means  of  compressed  air  which  is 
an  economical  plant  the  steam  required  to  run  admitted  from  a  perforated  pipe  placed  near  the 
the  engine  and  for  other  purposes  is  less  than  bottom  of  the  tank.  As  the  ice  freezes  from  one 
the  amount  of  ice  produced,  and  to  make  up  the  side  only  it  forces  the  impurities  and  the  air  con- 
difference  9ome  live  steam  is  admitted  directly  tained  in  the  water  to  its  surface,  and  the  circu- 
to  the  condenser  in  order  to  supply  the  neces-  lation  produced  by  the  air  bubbles  floating  up- 
Bary  amount  of  distilled  water.  In  an  ice-making  ward  through  the  water  assists  in  removing  the 
plant  where  the  water  is  distilled  by  evaporat-  impurities  and  air  bubbles  from  the  surface.  A 
ing  it  in  an  ordinary  boiler,  the  weight  of  ice  clear  transparent  ice  is  thus  produced 
made  per  pound  of  coal  is,  therefore,  limited  by  '  The  results  of  tests  of  a  can  and  a  plate  sys- 
the  evaporation  of  the  boiler  and  the  amount  of  tem  of  ice-making  are  given  in  Table  I.,  which 
ice  produced  is  less  than  the  total  amount  of  follows.  The  test  of  the  can  system  was  made 
steam  generated  by  what  is  lost  through  the  by  Messrs.  Hupfel,  Griswold  and  Mackenzie  o 
drips  from  the  steam  pipes  and  other  causes.  It  the  class  of  1893  of  the  Stevens  Institute  of 
is  possible,  therefore,  to  make  more  ice  per  Techndogy  as  a  graduation  thesis.  The  plant 
pound  of  coal  by  the  plate  system  of  ice-making  was  that  of  the  Hygeia  Ice  Company,  New  Yort 
where  the  water  is  not  distilled  than  it  is  by  a  The  tests  of  the  plate  system  were  made  by 
can  system  as  ordinarily  operated.  In  an  eco-  Messrs,  Warner,  Moore,  Hunt,  and  Quick  of 
nomical  compression  plant  where  the  ice  is  the  class  of  1904  of  the  Comdl  University  as  a 
made  by  rtie  can  system  a  single  cylinder  engine  graduation  thesis,  the  tests  bein?  made  on  the 
working  without  a  vacuum  will  retjuire  less  plant  of  the  Diamotid  Ice  Company  at  Wil- 
steam  to  run  it  than  the  weight  of  ice  which  mington,  Del. 
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Tabla  I. —  Results  OF  TESTS  OF  TWO  icE-KAKiNG 

PLANTS,  ONE  USIKG  THE  CAK  SYSIXM  AND  THE 
OTHER  ISK  FLATB  SYSTEU. 


Typ*    of   engine*    driTing   c 

Total  ice  made  per  ponnd  of  i 

Pereentige  of  ice  loit  in  ren 

and  cutting  < 

Net  Ice  made  per  pound  of  i 

Total  ioe  in  poundi  per  hour 
hone-power  of  atcajD  cfiini 

Net  ice  manufactured  per  day  lA 
tons  of  2,ooo  Ibo.^  comprf 


■quare  incb  above  the  i 
Pounds  of  water  evaporate 
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calorific 
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live  and  «ii: 

e  ata 

BO  that 

he  comp 
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In  the  so-called  vacuum  ice-making  machines 
water  is  used  as  a  working  fluid,  and  it  is  cooled 
to  the  freezing  point  by  its  own  evaporation. 
In  these  machines  the  water  is  injected  into  a 
refrigerating  chamber  in  which  a  vacuum  is 
maintained  and  a  portion  o£  the  water  is  frozen 
by  the  cooling  effect  produced  by  the  evapora- 
tion. In  some  machines  the  vacuum  is  main- 
tained entirely  b>;  mechanical  means  and  in  oth- 
ers by  the  combitiation  of  an  air  pump  and  a 
reservoir  of  strong  sulphuric  acid  for  absorbing 
the  water  vapor.  Where  acid  is  used  it  is 
heated  after  it  has  become  weak  through  the 
absolution  of  water  vapor  and  after  concentra- 
tion a  returned  to  the  machine  and  used  over 
again  as  an  absorbent.  Where  a  vacuum  ia 
maintained  entirely  by  mechanical  means  a  very 
large  cylinder  displacement  is  required  in  the 


air'piimp.  One  machine  ctHistructed  on  liur 
principle  had  a  cylinder  3o  feet  in  diameter  and 
a  stroke  of  lo  feet,  and  made  so  double  strokes 
or  revolutions  per  minute.  The  ice  produced 
is  white,  opaque  and  hard.  It  is  produced  in 
large  cakes  and  cut  by  a  saw  to  the  size  required 
for  commercial  use. 

Ammonia  Compression  Systtm  with  Brine 
Circvlation. —  Fig,  3  shows  a  compression  sys- 
tem for  a  cold  storage  warehouse.  A  is  the 
compressing  cylinder  which  is  driven  by  the 
steam  engine  B.  The  gas  on  being  compressed 
in  A  passes  up  through  the  pipe  aa  to  the  con- 
denser C,  where  it  is  liquefied.  The  liquid  an- 
hydrous amntonia  passes  from  the  condenser 
through  the  pipe  bb  to  the  liquid  ammonia  reser- 
voir D.  From  the  reservoir  D  the  liquid  am- 
monia passes  through  the  valve  E,  termed  *the 
expansion  cock,'  where  it  is  reduced  in  pressure 
from  say  140  pounds  per  square  inch  above  the 
atmosphere  to  a  pressure  of  say  15  pounds  per 
square  inch  above  the  atmosphere,  and  thereby 
is  reduced  in  temperature  from  about  80°  F. 
to  about  <f  F.  The  anhydrous  ammonia  at  a 
temperature  of  about  o*  F.  flows  in  coils  of 
pipe  in  the  brineeootingtankF,  and  abstracts  heat 
from  the  brine  by  being  evaporated.  The  gas  pro- 
duced by  the  evaporation  of  the  ammonia  passes 
from  the  condenser  coils  through  the  pipe  cc 
to  the  compressing  cylinder  A,  where  it  is  again 
compressed  and  returned  to  the  condenser.  The 
brine  which  is  reduced  in  temperature  in  the 
cooler  F  is  pumped  by  means  of  the  pump  G 
through  the  pipes  dd,  which  are  connected  with 
coils  MH  in  the  cooling,  rooms  II.  After  the 
brine  has  passed  through  the  cooling  coils  it  is 
returned  to  the  cooler  F.  In  passing  through 
the  expansion  cock  E  about  10  per  cent  of  the 
weight  of  the  anhydrous  ammonia  will  be  vap- 
orized and  it  is  the  heat  required  to  produce  this 
vaporization  that  causes  the  liquid  to  be  re- 
duced in  temperature  from  say  80'  F.  before 
throttling  to  0°  F.  after  throttling.  Ninety 
per  cent  of  the  ammonia  is,  therefore,  in  the 
liquid  state  when  it  has  attained  the  tempera- 
ture of  ebullition  corresponding  to  the  pressure 
existing  in  the  cooler.  The  brine  in  the  coaler 
is  at  a  slightly  higher  temperature  than  the 
liquid  ammonia  contained  in  the  coils  and  trans- 
mits heat  to  it  so  as  to  boil  it  and  convert  it  into 
gas.  The  hrine  in  parting  with  its  heat  is  tiius 
cooled  to  the  extent  of  the  heat  required  to 
evaporate  90  per  cent  of  the  liquid  ammonia 
which  passes  through  the  throttling  cock.  In 
some  types  of  compression  machines  all  of  the 
ammonia  is  not  allowed  to  vaporize  in  the  cooler, 
whereas  in  other  systems  care  is  taken  to  secure 
a  complete  evaporation.  This  gives  rise  to  two 
clashes  of  machines,  one  of  which  is  known  as 
the  wet  or  cold  compression  and  the  other  as 
the  dry  compression  system.  The  brine  returns  to 
the  cooling  tank  after  passing  through  the  stor- 
age rooms  at  about  6°  higher  temperature  than 
that  at  which  it  leaves  the  cooler  and  the  mean 
temperature  of  the  brine  is  about  id"  higher 
than  the  boiling  point  of  the  ammonia  corre- 
sponding to  the  suction-pressure.  The  mean 
temperature  of  ibe  brine  is  6°  less  than  that  of 
the  air  in  the  storage  rooms.  For  the  storage  of 
beer  a  temperature  of  about  36°  F.  is  re- 
quired, and  this  is  secured  with  a  pressure  of 
about  28  pounds   per   square   inch    above  the 
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atmosphere  in  the  coils  of  the  cooler,     Slaugh-  cylinder  is  about  loo'  F.  higher  than  this,  and 

ter  houses   require   about  23°   F.   in   their   stor-  if  the  cylinders  were  non-conductors  of  heat  the 

age  rooms,  whicti  must  be  obtained  by  a  pressure  wet  process  would  be  more  economical  than  the 

of  about  23  pounds  per  sqoare  inch  in  the  cooler,  dry.    It  appears  by  tests,  however,  that  the  influ- 

The   storage   of  fish   requires   a   temperature   of  encc  of  the  conductivity  of  the  cylinder  walls  in 

about    o*     F.,    for    which    a    pressure    in    the  abstracting  heat  in  one  part  of  the  cycle  and  giv- 

brine  coils  of  the  cooler  of  about  5  pounds  per  ing  it  back  in  part  in  another,  makes  the  two 

square  inch  above  the  atmosphere  must  be  used,  systems  about  equal  in  economy. 
Instead  of  a  brine  made  with  ordinary  salt  one  Ammonia   Absorption   System. —  As   has   al- 

iormed   from  chloride  of  calcium  is  often  used  ready  been  eiqilained,  the  essential  difference  in 

as  a  circulating  medium  because  it  produces  less  an   absorption  machine  and  a  compression   ma- 

corrosion  in  the  pipes  than  salt  brine  and  may  chine  consists  in  the  method  of  increasing  the 

be   brought   to    a   lower    temperature   before   it  pressure  of  the  ammonia  gas  leaving  the  refrig- 

ireezes  or  becomes  partly  congealed.    In  another  crating  coils.     For   the   compressing  pump    and 

system   air    is   blown    around   the   coils   of   the  the    steam-engine    in    the    compression    system 

cooler    and    is    circulated    through    the   storage  there  is  substituted  a  vessel  called  an  absorber, 

rooms,  and  a  chamber  freshly  filled  with  material  and    a   pump    for    pumping   the    liquid    into    a 

can  be  more  quickly  cooled  than  by  the  use  of  steam     still.     The    condenser,     liquid    ammonia 

cooling   coils.     The    air    system   appears   to    be  reservoir,   expansion    cock   and    cooler   arc    the 

more  expensive  to  operate  than  the  brine  sys-  same  in  the  two  systems.    A  section  of  an  ab- 

tem.  sorption  refrigerating  machine  is  shown  in  Fig. 

Direct   Bxpontion   SysUmt. —  In   some  ma-  4.    A   is  the  still   or  generator  in   which   the 

chines   instead   of  expanding  the    ammonia   in  aqueous  ammonia  is  heated  in  order  to  drive  ofi 

coils  placed  in  the  cooler  and  forcing  cold  brine  the  gas.    The  ammonia  gas  passes  off  through 

through  the  coils  in  the  refrigerating  rooms  the  the  pipe  aa  to  the  rectifier  B,  where  the  gas  is 

anhydrous  ammonia  is  expanded  directly  in  coils  cooled  to  a  point  where  any  water  vapor  in  it 

placed  in  the  refrigerating  rooms.    In  this  sys-  will  be  condensed.    The  ammonia  gas  free  from 

tern  we  eliminate  the  loss  due  to  the  difference  water  v^)or  passes  to  the  condenser  C,  where  it 

in  temperature  between  the  brine  and  the  coils  is  condensed  and  passes  through  the  pipe  bb  to 

tn   the  cooler.     The   use  of  brine   is,   however,  the  ammonia   reservoir  D,     From  the  reservoir 

regarded  by  many  as  a  safeguard  against  dam-  D  the  liquid  ammonia  passes  through  the  valve, 
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age  to  the  material  in  the  store  room  by  the  acci-  or  expansion-cock  E,  into  a  refrigerating  cham- 

dental  escape  of  ammonia  from  the  circulating  ber  or  cooler  F,  where  it  is  evaporated  through 

pipes;  the  brine  circulation  is  for  this  reason  heat    supplied   by   the   coils   contained    therein 

much   used,   notwithstanding  the   fact   that   the  through  which  a  calcium  chloride  brine  is  circu- 

cost  of  the  piping  is  less  for  the  direct  expan-  laied.     The  cold  brine  is  circulated  through  the 

sion   system   and  that   there   is   a  saving  in  the  pipes  dd  to  and  from  coib  in  the  cold  storage 

cost  of  operation.     TTiis  saving  is  due  to  dis-  rooms.     The   ammonia   gas   leaves   the  cooler 

pensing  with  the  brine  circulating  pump  and  per-  through  the  pipe  cc  and  enters  near  the  top  ci 

mitting  from  5  to  10  pounds  higher  pressure  to  the  absorber  J,  where  it  meets  a  spray  of  weak 

be  used  in  the  coils  of  the  cooler.     In  the  wet  ammonia    liquor,    which    is    conducted    to    it 

system  of  compression,  known  also  as  the  Linde  through  the  pipe  ee.    The  ammonia  gas  is  taken 

system,  the  presence  of  liquid   ammonia  in  the  up  by  the  weak  ammonia  liquor  in  the  absorber 

compression  cylinder  limits  the  highest  tempera-  and   forms   the   strong   liquor  which   leaves  the 

ture  attained  by  the  ammonia  during  comprcs-  absorber   through  the  pipe   ff  and   is   forced  by 

sion  to  the  boiling  point  of  the  ammonia  liquid  the  pump  K  through  the  pipe  II,  the  exchanger 

corresponding  to  the  highest  pressure,  or  say  to  L  and  the  pipe  mm  into  the  top  of  the  generator. 

8o"    F.    With   the   dry   system   of   compression  thus   completing   the   cycle.      Heat   is   ^ven  off 

■'             ■        t  temperature  in  the  compression  by  the  ammonia  on  absorption,  which  is  taken 
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up  by  water  circulated  through  coils  contained  pipe  rr.    The  water  vapor  condensed  in  the  rec- 

in  the  absorber.     The  exchanger  L  saves  heat  tifier  together  with  the  ammonia  which  it  carries 

which   would   otherwise   be   lost,   and   thus   in-  with  it  is  returned  to  the  analyzer  by  means  of 

creases  the  efficiency  of  the  machine.    The  weak  the  pipe  ss.     The  drip  water  from  the  generator 

liquor  on  leaving  the  generator  is  at  the  highest  coil  is  discharged  through  the  steam  trap  N, 

temperature  at  which  the  aqueoua  ammonia  is  Companion  of  Ammonia  Compression  and 

brought  in  the  system,  whereas  the  strong  liquor  Absorption   Systems. —  Tests  have   shown   that 

leaving  the  absorber  is  at  the  lowest  temperature,  the   economy   of   a  compression    system    when 

It  is  necessary  to  cool  the  weak  liquor  before  it  driven  by  an  engine  requiring  3  pounds  of  coal 

enters  the  absorber  and  to  heat  the  strong  liquor  per  hour  per  indicated  horse-power  is  about  equal 

to  the  temperature  of  the  generator,  and  this  is  to  that  of  the  best  absorption  system  when  used 

accomplished,  in  part,  by  the  exchanger  by  mak-  in  connection  with  a  boiler  of  good  efficiency 

ing  the  weak  liquor  heat  the  strong  liquor  and  provided  the  suction  pressure  of  the  ammonia 

the  strong  liquor  :ool  the  weak  liquor.     The  gas  Js  about  20  pounds  per  square  inch  above 

weak  liquor  at  about  270°  F.  is  taken  off  near  the  atmosphere  —  that  is  when  the  temperature 

the  bottom  of  the  generator  and  passes  through  of  the  substance   to    be    refrigerated    is   about 

the  pipe  nn  to  the  top  of  the  exchanger  L  and  ao"  P.    For  higher  temperatures  and  higher  suc- 

thence  through  a  coil  contained  therein.     From  tion  pressures  the  compression  machine  is  more 

the  bottom  of  the  exchanger  it  passes  through  economical  in  fuel,  and  for  lower  temperatures 


Fm.  4. 

the  pipe  ee  to  the  absorber  J.    The  strong  liquor  the  absorption  machine  is  more  economical,  un- 

at    about    130°    F.    passes    through    the    ex-  less  the  compression  system  employs  a  multiple 

changer  L  in  the  reverse  direction  to  that  of  expansion  engine  so  as  to  reduce  the  coal  con- 

the  weak  liquor,  and  the  interchanging  of  heat  sumption    below    the   3    pounds    on    which   this 

is  such  that  the  weak  liquor  leaves  the  exchanger  comparison  is  based. 

say  100°  F.  cooler  than  it  entered  and  the  Other  Compression  Systems. —  Water,  sul- 
strong  liquor  is  heated  a  corresponding  phuric  ether,  sulphur  dioxide,  carbonic  acid, 
amount.  The  strong  liquor  is  made  to  enter  the  metliylic  ether,  and  certain  petroleum  products 
top  of  the  generator  and  pass  through  what  is  may  be  used  in  compression  systems  in  the  same 
called  an  analyzer  M.  The  analyzer  adds  to  the  way  as  ammonia.  In  the  case  of  water  temper- 
efficiency  of  the  generator  by  causing  the  strong  atures  colder  than  32°  F,  require  a  suction 
liquor  to  meet  the  outgoing  gas  generated  at  pressure  of  within  .^  pound  per  square  inch 
the  bottom  of  the  still.  An  exchange  of  heat  or  0.16  of  mercury  of  a  perfect  vacuum.  The 
takes  place,  which  causes  much  of  the  ammonia  dimensions  of  a  compressor  cylinder  of  such  a 
contained  in  the  strong  liquor  to  be  driven  off  at  plant  is  about  150  times  that  for  ammonia.  The 
a  lower  temperature  than  that  which  exists  at  use  of  water  as  a  working  fluid  is,  therefore, 
the  lower  part  of  the  still  and  produces  am-  impracticable  except  for  the  production  of  ice  as 
monia  gas  more  free  from  water  vapor  than  described  imder  lee-making.  Sulphuric  ether 
could  be  secured  if  the  strong  liquor  were  intro-  was  the  first  substance  practically  applied  to 
duced  into  the  lower  part  of  the  still.  The  cool-  refrigeration  by  the  compression  system.  The 
ing  water  passes  first  through  the  condenser  C,  volume  of  the  compressing  cylinder  is,  however. 
entering  through  the  pipe  00  and  from  thence  to  about  17  times  that  required  for  ammonia,  ana 
the  absorber  J  through  the  pipe  pp.  It  finally  its  use  has,  therefore,  been  abandoned.  Sulphur 
leaves  the  absorber  through  the  pipe  qq.  Heat  dioxide  machines  produce  a  temperature  of 
is  supplied  to  the  generator  by  means  of  steam  about  5*  F.  in  the  cooler  with  a  suction  of 
which  enters  a  coil  contained  therein  through  the  about  3  pounds  below,  and  a  condenser-pressure 
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about  35  pounds  per  square  inch  above  the  pressing  cylinder.  In.  an  air  nuchine  having  a 
atmosphere.  Their  economy  is  about  the  same  condenser  pressure  of  45  pounds  per  square  inch 
as  with  ammonia,  but  the  compressing  cyhnder  above  the  atmosphere  the  volume  of  the  coin- 
must  be  about  3  times  as  large  as  for  ammonia,  pressing  cylinder  would  be  about  20  times  that 
The  Pictct  system  uses  sulphur  dioxide,  and  required  by  an  ammonia  machine,  and  the  ttra- 
in  some  cases  what  is  called  the  Pictet  fluid,  peralure  of  the  air  on  leaving  the  expansion 
which  is  sulphur  dioxide  mingled  with  about  cylinder  would  be  about  50°  F.  below  zero, 
three  per  cent  of  carbonic  acid.  Carbonic  acid  The  consumption  of  fuel  for  a  giver  refrigerat- 
givea  a  temperature  of  5°  F.  in  the  cooler  ing  effect  would  be  about  6  times  that  of  am- 
with  a  suction-pressure  of  about  330  pounds  per  monia.  If  instead  of  using  air  at  atmospheric 
square  inch  above  the  atmosphere  and  a  pressure  a  closed  system  is  used,  so  that  the 
condenser  pressure  of  about  900  pounds  per  pressure  oh  entering  the  compression  cylinder 
square  inch.  The  fuel  required  is  more  than  '^  about  40  pounds  per  square  inch  above  the 
with  ammonia,  but  the  size  of  the  compressor  atmosphere,  the  volume  of  the  compressing 
cylinder  is  about  one  fourth  that  required  for  cylinder  is  reduced  to  about  6  times  that  required 
ammonia.  Carbonic  acid  ia  used  only  to  a  lim-  ^or  ammonia,  but  the  economy  is  aljout  the  same 
iled  extent;  but  the  compactness  of  the  machine  as  where  the  air  is  used  at  atmospheric  pres- 
employing  it,  together  with  the  fact  that  any  sure.  Air  machines  are  used  extensively  on  ships 
bursting  of  a  pipe  or  leakage  will  not  lead  to  because  the  use  of  air  does  not  involve  the  risk 
the  same  disastrous  results  as  with  ammonia,  «'  'he  cargo  through  leakage. 
renders  it  more  suitable  for  service  on  ships  and  Liquid  Air. —  Air  under  certain  pre-isure' 
also  in  some  other  special  lines  of  work.  Noth-  and  temperatures  is  not  a  perfect  gas.  If 
ing  definite  is  known  of  the  economy  of  the  few  brought  to  the  temperature  of  312°  P.  below 
machines  which  have  used  methylic  ether  and  zero,  air  at  atmospheric  pressure  will  be  con- 
petroleum  products.  From  the  physical  proper-  dcnsed  to  a  liquid.  Having  once  obtained  the 
ties  of  these  substances  it  would  appear  that  liquid  air  at  atmospheric  pressure  and  its  corre- 
they  would  give  atwut  the  same  economy  as  spending  temperature  of  3'2°  F.  below  zero 
ammonia  or  sulphur  dioxide.                         '  't  may  be  placed  in  an  open  vessel  from  which  it 

iVater  Absorption  System. —  The  absorption  will  evaporate  only  after  a  considerable  time 
system  may  be  applied  to  water  or  brine  as  a  if  simply  exposed  to  the  atmosphere,  because  the 
refrigerating  substance  and  sulphuric  acid  as  an  portion  which  evaporates  must  absorb  heat 
absorbent  as  mentioned  under  Ut-tnaking.  The  energy  from  the  atmosphere  equal  to  the  latent 
water  or  brine  is  fed  into  a  chamber,  where  heat  of  evaporation  of  the  liquid  air,  and  as  air 
a  vacuum  within  at  least  0.16  inch  of  mercury  is  a  poor  conductor  the  process  is  necessarily 
of  a  perfect  vacuum  is  maintained  by  an  air-  slow.  It  the  vessels  containing  hquid  air  are 
pump.  A  portion  of  the  liquid  evaporates,  and  well  covered  with  a  non-conducting  material,  but 
temperatures  as  low  as  14°  F.  may  be  ob-  not  sealed,  the  liquid  will  evaporate  very  slowly 
tained  with  brine.  The  unevaporated  liquid  is  and  may  be  readily  shipped  from  one  point  to 
frozen  if  it  is  water,  or  is  circulated  through  another.  The  most  emcient  way  of  keeping 
the  spaces  to  be  refrigerated  if  it  is  brine.  Tfee  liquid  air  is  to  place  it  in  a  Dewar  bulb,  so 
water  vapor  produced  through  evaporation  in  called  because  it  was  originated  by  Prof.  Dewar, 
the  cooling  chamber  is  passed  into  a  vessel  con-  the  great  experimenter  on  the  Uque&ction  of 
taining  strong  sulphuric  acid,  which  absorbs  it,  gases.  This  consists  of  two  bulbs  of  glaas,  one 
and  finally  becomes  diluted.  The  diluted  acid  within  the  other,  joined  to  a  common  neck.  In 
is  pumped  into  a  still  or  generator,  where  it  is  the  space  between  the  two  bulbs  there  is  a  very 
heated  and  converted  to  a  strong  acid,  which  is  high  vacuum  which  prevents  heat  t>eing  con- 
used  again  in  the  absorber.  This  method  was  ducted  to  the  inner  bulb.  The  outside  of  the 
employed  in  one  of  the  oldest  forms  of  ice-  imier  bulb  is  silvered  with  mercury  in  some 
making  machines  where  a  vacuum  was  produced  cases,  and  this  reflects  much  of  the  radiant  heat, 
in  a  glass  bottle  or  carafTe  filled  with  water  and  and  a  bulb  of  this  sort  will  hold  the  liquid  air 
ice  was  formed  inside  the  bottle  for  table  use.  longer  than  one  which  is  not  silvered.  A  sil- 
Other  substances  having  a  strong  affinity  for  v«red  bulb  holding  5  quarts  has  been  known  to 
water  may  be  used  in  place  of  sulphuric  add.  hold  liquid  air  for  29  days  before  rt  completely 
About  one  fourth  of  the  water  is  vaporiicd  and  evaporated.  Ordinarily,  liquid  air  in  cans  or 
the  remaining  three  fourths  is  converted  into  vessels  insulated  with  non-conductive  coverings 
ice,  and  holding  10  gallons  or  upward  can  be  trans- 

Air  as  a  Refrigerant. —  When  air  at  ordi-  mitted  by  train  for  say  two  days  with  a  loss  of 

nary  pressures  is  used  as  a  refrigerant,  the  ex-  about  25  or  30  per  cent.     This  has  led  to  the 

Eansion  cock  marked  E  in  Figs,  3  and  4  must  proposition  to  employ  liquid  air  as  a  commer- 
e  replaced  by  a  cylinder  and  piston  in  which  cial  refrigerant,  but  its  cost  has  so  far  prohib- 
the  air  in  expanding  can  be  made  to  do  work,  ited  its  use  for  this  purpose.  The  very  low  tera- 
If  air  at  say  100  pounds  pressure  above  the  at-  perature  attainable  with  liquid  air  makes  it 
mosphcre  is  allowed  to  enter  the  cooler  through  seem  that  some  use  may  be  found  for  it  in  the 
the  expansion  cock,  there  would  be  practically  arts  which  will  warrant  employing  it  even  if  it 
no  refrigeration  produced.  The  reason  for  this  must  be  supplied  at  a  high  cost.  It  has  been  pro- 
is  that  air  at  ordinary  pressures  behaves  like  a  posed  to  separate  the  oxygen  from  the  liquid  air 
perfect  gas.  To  lower  the  temperature  of  the  for  commercial  use.  The  method  first  employed 
air  to  any  material  extent  it  must  be  made  to  do  to  liquefy  air  and  other  gases  was  to  use  the 
work  against  a  piston.  An  expanding  as  well  liquid  from  a  gas  which  is  readily  liquefied  to 
as  a_  compressing  cylinder  must  therefore  be  cool  a  second  gas  while  under  pressure  and  so 
p'ovided.  The  work  done  by  the  expanding  liquefy  the  second  gas.  Then  to  start  with  the 
cylinder  may  be  made  to  help  drive  the  com-  liquid  from  the  second  gas  to  liquefy  a  third 
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REPRIOBEtATOR  —  REFUNDERS 

and  so  on.    It  was  shown  later  that  if  air  were  chine.    Domestic  refrigerators  of  this  character 

compressed   to  about   2,500   pounds    per   souare  arc  made   in  a  great  variety  of  forms,   ranging 

indi  and  made  to  pass  through  a  coil  to  a  trirot-  from   the  common   metal-lined   wooden   ice-box, 

lling  cock,  liquid  air  could  be  produced  by  caus-  provided  with  a  tube  to  drain  off  the  water  from 

ing  Ihe  cold  air  leaving  the  tlirolUing  cock   to  the  melting  ice  in  the  ice  chamber,  to  the  large 

pass   over  the  coil   so  as   to  cool  the  incoming  and     elaborate     ice-rooms     used     for    extensive 

air,  thus  producing  a  lower  and  lower  tempera-  storage  purposes. 

ture  at  the  throttling  cock  until   liquid   air  ap-  Rcfrigeralor  cars  employed  to  transport  pei- 

peared  and  was  drawn  off  from  the  apparatus,  ishablc   merchandise   without  deterioration   over 

In  an  apparatus  of  this  sort  the  weight  of  liqnid  long   distances   may   also   be   considered   as   be- 

air  produced  was  about  5  to  7  per  cent  of  the  longing  to  this  class.  They  were  first  operated 
entire  weight  of  air  compressed.  In  this  type  of 
apparatus  all  the  work  done  by  the  free  expan- 
sion of  the  air  is  lost,  and  there  is  a  field  open 
to  development  by  eliminating  this  loss  and  at 
the  same  time  increasing  the  refrigerating  effect. 
Performance  of  Refrigerating  Machines, — 
The  performance  of  a  refrigeratmg  machine  is 
measured  by  what  is  termed  the  ^ice-melting 
effect,"  which  is  obtained  by  dividing  the  amount 
of  refrigeration  measured  in  British  thermal 
units  by  the  latent  heat  of  fusionof  ice,  which  is 
IJ3.2.  This  r«>resents  the  number  of  pounds  of 
ice  which  would  have  to  be  melted  in  order  to 
produce  the  same  refrigerating  effect  as  the  ma- 
chine in  question.  The  number  of  tons  of  ice 
which  a  given  machine  produces  in  24  hours  is 
also  another  comnK)n  unit,  but  this  cannot  be 
made  an  absolute  unit  of  refrigeration,  because 
the  amount  of  ice  produced  depends  upon  the 
temperature  of  the  water  frozen,  the  losses  due 
to  radiation  at  the  freezing  tank,  etc.  The  the- 
oretical performance  of  a  compression  refrig-  Itomtilic  Sefiiveiaior. 
erafing    machine    is    found    by    computing    the 

piston   displacement  per  minute,   and   from   this  W   1867,  betwetn   Chicago  and   New  York  city, 

determining  the  weight  of  gas  at  the  suction  pres-  and  succeeded  in  keeping  the  meat   transported 

sure   which   would  be   drawn   into   the   cylinder  fresh  and  sweet  through  an  Interval  of  10  days, 

and  discharged  for  full  displacement.     From  the  during  the  hottest   summer  months.     Each   end 

law  of  compression  of  ammonia  gas  the  horse-  of  a  car  is  provided   with  a  chamber  m  which 

power  developed  in  compressing  the  gas  to  the  blocks  of  ice  are  packed  on  gratings  in  such  a 

Eressure  existing  in  condenser  is  computed,  and  nianner  as  to  permit  the  circulation  of  a  current 

y  adding  the  friction  of  the  machine  the  horse-  of  air,  furnished  by  a  blower  driven  by  a  belt  on 

power  necessary  at  the  steam  cylinder  is  deter-  one  of  the, axles,  oser  Ihe  ice  and  through  the 

mined.     The  cooling   effect   in    British   thermal  storage  space  in  the  car. 

units  is  computed  Iq-  subtracting  from  the  total         Refuge,   Cities   of,   six    Levitical   cities  di- 

heat  of  the  liquid  at  the  pressure  existing  in  the  vinely  appointed  as  places  of  refuge  to  one  who 

refrigerating  coils  the  sensible  heat  of  the  liquid  had  committed  manslaughter,  and  was  pursued 

at  the  condenser  pressure.     By  reducing  this  to  by    the    "Revenger"    or    "Avenger*    of    Blood. 

the  equivalent  ice-ireliing  effect  and  dividing  by  Three    (Kedesh    Naphtali,    Shechem,   and    He- 

the   coal    required   to   develop   the   horse-power  bron)  were  west  of  the  Jordan,  and  three  (Beier 

in  the  engine  cylinder  we  obtain  the  ice-melting  in   Reuben,   Ramoth   Gilead  in   Gad,   and  Golan 

effect  per  pound  of  coal,  in  the  halt-tribe  of  Manassch)  were  east  of  that 

Table  II.  gives  the  results  of  such  computa-  river.     If   tha   eaM-^wHs  proved   to   be    one   of 

tions  and  compares  them  with  the  results  actu-  murder,   the   perpetrator   might   be   taken    from 

ally  obtained  in  tests  of  refrigerating  machines,  the  City  of  Refuge  and  put  to  death ;  if  it  was 

It  may  be  seen  that  in  all  cases  the  theoretical  only   manslaughter,   the   refugee   had   to   remain 

performance    is    greater    than    the    actual.     The  in   the   city  to   which   he   had   fied   till   released 

difference  is  caused  by  loss  due  to  healing  the  by  the   death  of  the   high   priest   (Num.   jtxxv. 

gas    on    entering   the    compressing   cylinder,    to  6-34;  Josh,  xx,  I-9). 

radiation,  and  to  friction  and  wire  drawing  at         Refugees,  ref'u-ies'    a  name  commonly  ap- 

the   inlet  and  exit  valves  pli^j  ^   political   or   religious  exiles,   but  origi- 

_,  ,     ,.,  ,      ,  .,.     i^-,-'*™°,V^;    ,  ■  "^Ir    ,  nally  and  particularly  to  the  French  Protestants 

Slevttu  Institute  of  Technology,  Hoboken,  N.  I.  „i,o  fled  from  their  native  country  on  account 

Refrigerator,  a  machine  or  apparatus  em-  of  the  persecutions  to  which  they  were  exposed 

ployed    to   reduce   temperature   by   chemical    or  aft"  the  repeal  in  1685  of  the  Edict  of  Nantes, 

mechanical    means.     In   the    restricted    sense   in  under  which  the  reformed  doctrines  had  enjoyed 

which  it  is  most  familiarly  understood,  the  term  toleration    from   the   year    1398.     About  800,000 

refers  to  any  vessel  or  chamber  in  which  animal  Protestants  fled  from  their  native  countn'.     Eng- 

and   vegetable    substances,   solid    or    liquid,    are  '*"<!■  Denmark,  Holland,  Switzerland,  Germany, 

kept,  and   are  prevented  from  decaying  or  fer-  '"   the    latter   especially    Saxony.    Brandenburg, 

menting,    by    the    presence   of    ice.    or    freezing  and   Hesse,    received   these   fugitives   with   hos- 

mixtures,   or  by  the   circulation   of  currents   of  pitality.     See   Huguenots, 
air  or   liquid   furnished  by  a   refrigerating  ma-  Refunden,      See  Readji/STHS. 
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REGATTA  —  REGICIDE 

Kegafta,  originally  a  gondola  race  held  black  and  ydlow  colors,  but  the  females  are 

annually   with   great   pomp   in   Venice   on   the  dingy  in  appearance.     The  regent-birds  are  of 

canals    intersecting  the  city.     The  term  is  now  very  shy  habits,  and  inhabit  the   forest   depths, 

popularly    employed   in   the   United    States   and  making    bowers    leas    complicated    and    striking 

other    countries   to  signify   a   showy   sailing   or  than   those   of   some   other   bower-birds    (q.v.), 

rowing  race,  in  which  a  number  of  yachts  or  but  for  the  same  purpose.    The  food  consists  of 

boats  contend  for  prizes.  fruits  and  seeds  principally.     One  of  the  honey- 

Regelati<m,   re-je-la'shdn,   s    phenomenon  ?aters  is  called  mock  regent-bird  on  account  of 

observed  by  Faraday  in  1850,  namely,  that  two  '^  ''^'^  ""^  J"^'^"'  plumage. 
pieces  of  moist  ice  placed  in  contact  will  freeze  Regent  Diamond.     See  Diauond. 

together,   even   in  a  warm  atmosphert     It  is  _         jt.i_ij        i^ij  1 

proved  that  beside  the  pressure  from  the  weight  .    «eK«»fa  Park,  London,  England,  one  of 

of   the   upper  piece  of  ice  there  is  atmospheric  the  prmc.pal  metropolitan  pleasure-grounds   cov- 

prcssure  holding  the  two  pieces  together;  this  t?°« ,47°  "*='^'c™.'^   western   boroughs  of 

pressure  melts  the  ice  at  tlie  parts  which  bear  Maryiebone  and  Samt  Pancras.    The  Zoological 

on     one    another,    snd    thus  Vnough    heat    is  '^"'1?"*  "=  '°^^  northern  section  of  the  park, 

absorbed  to  produce  regelation.  Professor  Thorn-  ""^  *«  ^<^  botanic  Gardens  occupy  a  circular 

son's    discovery,   that  the   freezing-point   is  low-  "^^  "^  ^^-^  southern  section.     See  Londom. 
ered  by  pressure,  explains  the  motions  of  gla-  Reggio  dl  Calabria,  red'jS  de  ka-laTirS-a, 

tiers    and   the   apparent   plasticity  of   ice   under  Italy:   (i)   capital  of  a  province  of  same  name, 

pressure.  a  seaport  town  opposite  Messina  at  the  extreme 

Regeneta'tion,  the  act  or  the  state  of  being  southern   point   of  the   peninsula.     Rcggio    was 

bom  again  in  a  spiritual  sense.     The  word  is  a  founded  by  Creek  colonists  at  an  early  period, 

literal  version  of  the  term  palingentsia,  peculiar  becoming   later   a    Roman   possession.      Ancient 

to  the  New  Testament,  in  which  it  occurs  twice  Gratco-Roman  baths  were  recently  revealed  in 

only,  namely.  Mat.  xix.  28,  where  it  signifies  the  excavating.     It    fell    alternately    into   the   hands 

renovation  of  all  things  at  the  second  coming  of  9^  Saracens,  Spaniards,  and  Turks,  and  finally, 

Messiah ;  and  Titus  iii.  5,  "washing  of  regenera-  >n  1783,  its  ruin  was  almost  completed  by  earth- 

tion,*  where  it  signifies  a  new  life,  a  new  spirit  quake.     Its  chief  industries  are  the  manufacture 

in  the  individual  redeemed  soul.     In  many  other  of   essentia]   oils,    olive   oil,    silk,   and    printing. 

passages  of  the  New  Testament,  and  specially  in  Pop.  about  413.000.     (3)  The  province  is  rugged 

John  iii.  I-Io,  the  new  birth  is  spoken  of  without  and    mountainous,    covering    an   area   of    1,221 

the   use  of  the  word   regeneration,  but  in  such  square  miles. 

terms  as  plainly  to  indicate  that  the  soul  which  is  R^ggjo  ,^.  ^,,^11.  ^,  (s-mJl'lS-a,  Italy, 

received  mto  the  kingdom  of  Christ  «  born  into  (,)        n^i  of  the  province  of  the  same  name, 

a  new  life     Regard mg  the  relation  of  the  sacra-  ^  ^^^^  northwest  of  Bologna,  on  the  canal  of 

ment    of  baptism  to  the   new   birth   there   are  Tassont     It  is  well-buiit  and  enterprising.     Its 

chiefly  two  divergent  views  entertained  by  di-  ^^ief  points  of  interest  are  its  ancient  walls  and 

vines.      One. view,   which   tdi    the   Reformation  j^rnpa^i.   cathedral,    and   library.      Ariosto   and 

?Tj    r.i,"'^r  .uT'rt'    "J"'    which    >s    still  SpallanJiane  (qq.v.)   were  bom  in  Reggio.     Pop. 

held   by  the  Cathohc  Church  as  an  article  of  (^y^i)  59.>?6.-     (2)   The  province  lies  betwe^ 

faith    regards. baptism  as  the  agency  whereby  J-arm^  on  the  west  and  Modena  on  the  east. 

the  Holy  Spint  bestows  the  new  life.    Accord-  n^  southwest  portion  is  covered  by  the  Apen- 

ing  to  the  olherviewthewashingofwaterinbap-  nines.     The  opposite  portion  is  flat  and  alluvial, 

tism  IS  but  a  sensible  representation  of  the  spirit-  bordering  the  Po.    Area  884  square  miles ;  pop. 

nal  new  birth,  and  regeneration  is  effected  inde-  -Snni  »vinnn 
pendently  of  baptism  by  the  direct  action  of  the  *".«». 

Holy  Spirit.     The  first  view  is  called  that  of  RegKiae,  a  term  applied  to  persons  who 

'baptismal  regeneration."    Article  xxvli.  of  the  bring  about  the  death  of  a  king,  by  assassination 

Articles  of  Religion  of  the  Church  of  England  or  otherwise,  and  specially  applied  in  history  to 

teaches  that  baptism  is  "a  sign  of  regeneration  the  judges  of  Charles  I.,  and  the  members  of 

whereby,  as  by  an  instrument,  they  that  receive  the  French  Convention  who  voted  for  the  death 

baptism  are  grafted  into  the  Church»;  but  in  of  Louis  XVI.    Of  the  judges,  67  in  number, 

1849,  by  a  judgment  of  the  privy  council,  it  was  who  actually  sat  in  tna!  on  Charles  1.  only  59 

decided  that  in  the  Established  Church  of  Eng-  "gned  the  death  warrant.    After  the  Restoration 

land  Baptismal  Regeneration  is  not  a  doctrine  the  regicides  were  brought  to  trial  on  a  charge 

taught  in  her  articles  and  formularies  as  legally  of  high  treason.     Twenty-nine  were  condemned 

construed  to  death,  but  only  10  were  executed,  19.  together 

Regent  rSjent,  in  a  general  sense,  ts  a  ^^o  were  already  dead  were  tried  and  con- 
ruler,  the  ruler  of  a  sUte ;  m  a  more  hmited  demned,  notwithstanding,  and  Cromwell,  Ireton, 
senst  one  who  exercises  the  highest  power  via-  a„d  Bradshaw.  three  of  them,  were  exhumed  and 
rionsly  during  the  absente  or  incapacity  of  (he  hanged  at  Tybom,  and  then  reburied  at  the  toot 
lawful  sovereign.  of  the  scaffold. 

Regent  IS  also  the  title  of  certain  state  (rfficers         !„  j^i,,   ,660,  there  arrived  at  ambridge, 

of  New  York  who  exercise  authority  over  the  Mass.,    Edward    Whalley   and    his    son-in-law, 

higher  educational  institutions.  William    Goffe,   two   of   the   judges    who    had 

Regent-bird,  a  bird  of  eastern   Australia  condemned  Charles  L     For  some  months  they 

(SerictUuj  chrysocephaltis),  allied  to  the  bower-  appeared  in  public  and  joined  in  the  devotional 

birds,  which  derives  its  name  from  the  golden  meetings  in  Cambridge  and  Boston,  where  they 

color  of  the  head.    The  males  possess  a  brilliant  were  kindly  received.     Upon  the  news  of  the 

plumage   of  glossy   satin-like    texture    and    of  passage  by   Parliament  of  the  Indemnity  Act.    i 
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REGILLUS  —  REGIN  A 


marking  Whalley  and  Goffe  for  vengeance  as 
regicides,  they  fled  to  New  Haven  and  were  re- 
ceived and  concealed  by  Davenport  in  the 
"Judges'  Cave."  They  were  concealed  from  pur- 
suit at  New  Haven  and  Miiford  for  nearly  two 
years.  After  this  they  fled  to  a  cave  in  New 
Hampshire,  but  were  there  discovered  by  some 
Indians  and  returned  to  Hadley,  Mas3„  where 
they  were  concealed  until  their  death,  Whalley 
dying  in  1674.  Goffe  in  i6?9-  When  King  Philip 
attacked  Hadley  in  1675,  GoSe  appeared  aTi4  led 
the  defense,  Dixwell,  another  regicide,  also 
escaped  to  New  England. 

Regillus,  re-jirOs,  Lake,  a  lake  of  ancient 
Latium,  lying  to  the  southeast  of  Rome,  noted 
as  the  scene  of  a.  great  victory  won  by  the  Ro- 
mans over  the  Latins  406  B.C.  No  certain  iden- 
tity has  been  established  with  any  modem  lake, 
though  some  would  locate  it  in  the  crater  of  an 
extinct  volcano  near  the  town  of  Frascati,  and 
others  And  it  in  the  Lago  della  Doganella,  east 
of  the  Alban  Mount. 


c  of  the  divisions  of  a  mod- 
army.  Regiments  appear  to  have  originated 
wilh  modern  standing  armies.  They  are  men- 
tioned in  France  in  1562,  and  in  England  in 
1588.  The  regiment  may  be  considered  as  the 
unit  of  organization  of  a  modern  army.  The 
various  parts  which  compose  it  are  never  per- 
manently separate,  except  in  the  artillery,  which 
is  organized  in  an  anomalous  way.  In  the 
United  States  each  regiment  of  cavalry  consists 
of  12  troops  and  I  band,  organized  into  3 
squadrons  of  4  troops  each,  and  under  the  min~ 
imum  requirements  of  the  law  is  constituted  as 
follows : 

For  each  regiment :  i  colonel  and  i  lieuten- 
ant-colonel, I  chaplain,  and  2  veterinarians.  The 
non-commissioned  staS  consists  of  a  regimental 
sergeant-major,  i  quarter  master- sergeant,  i  com- 
missary-sergeant, and  2  color -sergeants.  For 
each  troop :  i  captain,  i  first  and  i  second  lieu- 
tenant, the  enlisled  force  consisting  of  i  first 
sergeant,  i  quartermaster-sergeant,  6  sergeants, 
6  corporals,  2  cooks,  2  blacksmiths  and  farrier, 
>  saddler,  i  wagoner.  2  trumpeters,  and  43  pri- 
vates. A  major  commands  each  squadron,  for 
which  a  staff  consisting  of  an  adjutant  (ist 
lieutenant)  and  quartermaster  and  commissary 
(2d  lieutenants)  and  i  sergeant-major  is  author- 


Each  regiment  of  infantry 
companies  and  i  band,  organized  into  3  bat- 
talions of  4  companies  each,  and  under  the 
minimum  requirements  of  the  law  is  constituted 
as  fallows:  For  each  regiment  i  colonel  and 
I  lieutenant-colonel  and  i  chaplain.  The  non- 
commissioned force  consists  of  a  regimental 
sergeant-major,  and  2  color- sergeants.  For  each 
company,  1  captain,  i  first  and  i  second  lieuten- 
ant, the  enlisted  force  consisting  of  1  first  ser- 
geant. I  quartermagter-sergeant,  4  sergeants,  6 
corporals,  a  cooks,  2  musicians,  i  artiticer,  and 
48  privates.  See  Regular  Armk;  Army  of  the 
United  States;  etc. 

Re^na,  Canada.  The  first  seat  of  govem- 
menl  in  the  Northwest  Territories  and  since 
1  Sept.  igos  the  cajMtal  of  the  new  province 
of  Saskatchewan.  Regina  has  had  a  degree  of 
progress  in  recent  years  quite  in  harmony  with 
that  of  the  vast  country  around  it.     Its  area 


for  distribution  comprises  60,000  square  miles 
with,  in  1912,  over  250  towns  and  villages 
having  a  population  of  500,000. 

Railways  and  Location. —  The  main  line  of 
the  Canadian  Pacific  Railway  bisects  the  city 
which  is  also  the  southern  terminus  of  the 
Regina  and  Prince  Albert  Railway,  which  serves 
fertile  districts  extending  250  miles  to  the 
north.  It  is  the  western  terminus  of  the  Areola 
extension  of  the  Canadian  Pacific  Railway, 
traversing  a  rich  and  fertile  country  of  whidt 
150  miles  is  tributary  to  Regina..  So  with  the 
line  from  Saull  Ste-  Marie  and  one  other  branch 
line.  The  Canadian  Northern  Railway  has  two 
lines  entering  the  cit^  through  the  city  and 
the  Grand  Trunk  Pacific  has  one  line  passing 
through  the  city,  two  more  branches  will  be 
in  operation  during  1012  and  three  others  are 
projected.  Repna  is  the  chief  railway  centre 
between  Winnipeg  and  Calgary,  a  distance  of 
840  miles —  360  from  the  former  and  480  from 
the  latter. 

Industries. —  The  land  in  the  immediate 
vicinity  of  Regina  is  as  good  and  fertile  as 
that  in  any  part  of  the  continent  of  America, 
the  soil  to  the  south  and  north  of  the  railway 
track  being  particularly  rich.  Generally  speak- 
ing, the  characteristic  of  the  land  is  a  black 
clayey  loam  three  or  four  feel  deep,  with  a 
sub-soil  of  clay.  It  produces  the  finest  wheat 
and  for  vegetables  and  garden  produce  the 
Regina  district  cannot  be  surpassed  anywhere 
in  the  world.  The  local  market  gardeners  re- 
tail their  produce  to  places  many  miles  away. 
Wheat  grown  in  the  district  has  been  selected 
liy  the  United  States  authorities  for  seed- 
grain,  and  many  portions  of  the  Dominion  send 
to  the  district  for  seed  in  order  to  improve  the 
wheat  they  grow.  Not  only  is  the  quality  of 
the  grain  good,  but  the  yield  is  great.  Accord- 
ing to  the  official  bulletin  of  the  government 
the  average  yield  per  acre  of  spring  wheal  in 
the  Regina  district  during  seven  years  was 
20. g6  bushels. 

As  the  provincial  headquarters  of  the  Massey- 
Harris  Company,  the  American-Abell  Engine 
and  Thresher  Company,  the  International  Har- 
vester Company,  the  Cockshutt  Plow  Company, 
and  20  other  branch  establishments  it  is  the 
centre  of  a  steadily  growing  distributing  trade. 
Among  the  local  industries  of  Regina  are  grain 
separators  and  picklers,  ofSce  and  bank  fixtures, 
sash  and  doors  and  builders'  materials,  pressed 
brick  and  artificial  stone,  pork-packing,  cement 
blocks,  marble  works,  soda  water,  aerated 
waters,  flour  mills,  foundry  and  machine  works, 
planing  mills,  roofing,  furniture,  harness  manu- 
factures, baking  powder,  iron  works,  bnck, 
mattresses,  agricultural  machinery,  tanning  mill<^ 
and  soap  works, 

Financial  and  Commercial  Progress. —  Re- 
gina's  period  of  real  progress  began  in  1903. 
Its  assessment  in  that  year  was  $1,226,000;  in 
1904  it  was  $2,284,710;  in  1910  it  was  $15,556,865. 
The  building  operations  of  1903  are  said  to 
have  totalled  $500,000;  in  igoq  the  total  was 
$749,194,  in  loio  $2,351,388,  in  toil  $IS,031,ooiX 
In  i88q  the  duties  paid  at  the  Regina  custom 
house  were  $2,500;  in  1899  they  were  $18,524; 
in  191 1  they  were  nearly  $3oa,ooa  The  post- 
oflice  revenue  in  igoi  was  $9^607,  and  in  1904 
$905>ooo.  The  Bank  clearings  in  1910  were 
$S0.?39,IS9  and  in  igii  $72,487,159. 
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Itislilutiom  and  Covemtnent. —  There  are  six  out  of  revenge  for  his  having  exposed  the  errors 
schools  in  the  city  as  well  as  a  high  school  and  o£  his  father.  Regiomontanus  was  the  first  in 
a  norinel  school,  and  schools  are  plentiful  Germany  to  apply  himself  to  the  cultivation  of 
throughout  the  district.  There  are  four  weekly  the  neglected  science  of  algebra.  He  made  great 
newspapers  and  one  daily  newspaper,  an  active  improvements  m  trigonometry,  into  which  he 
tkoard  of  trade,  a>  live  agricultural  association,  introduced  the  use  oi  tangents.  His  refntation 
II  branches  of  chartered  banks,  two  clubs,  lo  of  a  suppoW  discovery  of  the  quadrature  of  the 
hotels ;  while  as  to  merchandise  every  brinch  is  circle,  and  tramerous  writings  on  various  sub- 
supplied  by  large  and  well  stocked  st»»res.  The  iecta  of  Datttral  philosophy,  display  extensive 
professions  too  are  well  represented.  The  ele-  learning  and  great  acuteness.  His  astronomical 
vator  capacity  is  large  there  being  six  elevators  observations  from  1475  to  1506  ('Ephemerides') 
and  a  fiour  mill  in  the  city,  and  many  in  the  are  very  accurate.  Among  bis  other  works 
district.  The  Church  of  Encland.  the  Roman  <  Kalendarium  '  (about  1474),  '  De  Triangulis 
Catholic,  the  Presbyterian,  the  Methodist,  the  Omnimodis'  (1533);  '  Tabulie  Directionum 
Baptist  and  Greek  Churches,  and  the  Salvation  Prejectionumqueui  Nativitatibus  nuiltum  utiles  ' 
Army,  have  each  a  place  of  worship;  temperance  (1583).  Consult  Gunther,  'Johannes  Uuller  * 
and  missionary  organizations  are  active  through-  (in  the  <Allg«meine  deutsche  Biographie,'  VoL 
out  the  district.     The  city  has  also  a  splendid  aXII.,  iSSS)- 

Registet,  the  title  of  a  public  officer  who 

._,......                 ,                                         .  has  charge  of  records,  his  duties  varying  in  dif- 

1912.  ferent  States.  Also  a  device  for  automatically 
The  municipal  government  of  the  city  is  indicating  the  number  of  revolutions  made  or 
entrusted  to  an  elected  council  consisting  of  amount  of  work  done  by  machinery ;  or  record- 
mayor  and  aldermen.  A  vigorous  policy  of  ing  steam,  air,  or  water  pressure,  or  other  data, 
municipal  ownership  and  operation  of  iranchises  by  means  of  apparatus  deriving  motion  from  the 
has  been  inaugurated.  The  result  is  that  Regina  object  or  objects  whose  force,  distance,  velocity, 
has  an  up-to-date  electric  light  service  aniT  an  direction,  elevation,  or  numerical  amount  it  is 
excellent  gravitation  water-works  system.  An  desired  to  ascertain.  There  are  various  appli- 
equally  good  drainage  and  sewage  system  has  ances  of  this  kind,  each  particularly  adapted  for 
been  completed  and  the  streets  and  avenues  the  peculiar  operation  which  is  to  be  investi- 
have  been  boulevardei  gated ;  many  depending  on  the  action  of  dock- 
Hijfory  onrf  Po/'w/arton.—  Regina  was  started  work  mechanism,  which  indicates  results  on 
as  a  prairie  village,  or  settlement,  and  grew  dials,  but  others,  as  in  registering  meteorological 
for  some  years  rather  slowly.  In  1882  it  was  a  instruments,  having  means  for  recording  varying 
village  of  tents;  in  igot  its  population  was  conditions,  as  with  the  anemometer,  barograph, 
only  2,249'  i"  1905  ^lie  population  was  esti-  etc.  The  cash  register  is  a  machine  tor  record- 
mated  at  8,000;  the  census  of  igii  put  it  at  ing  money  payments.  It  is  of  very  general  use 
30,213  while  a  local  census  claimed  4i,ooa  Yet  in  retail  establishments  throughout  the  world, 
for  years  it  had  been  the  centre  of  government 

for  vast  regions,  including  345,000,000  acres  of  Registration    of    Births,    Hanii^es,    and 

land.      To-day   increasing   population   and   pro-  Deaths.     France  has  the  most   perfect   system 

duction  in  the  surrounding  country  have  made  of    registering    births,    marriages,    and    deaths. 

it     the     commercial,     judicial,     scholastic     and  There   it  is   the   duly   wholly   of   the   civil   au- 

political  centre  of  the  province  of  Saskatchewan,  thority,  and  the  methods   are   so  thorough  and 

J.   CasteU.    Hopkins,  comprehensive   that   it   is   practically   impossible 

J   .,         t  iT-f     A       J-        t          (  D     •—  1  *or  a  birth,  a  marriage  or  death  to  occur  with- 

A«thoT  of  'The  Canadian  Annual  R^ew.*  ^^t   g^i„g  „„    record.     In  the  United    States 

->-,  ,      ,      ,■  y        r-  registration    of    births,    marriages,    and    deaths 

e  ]I-6-m6n-ta  nfls,     G«r-  jg  universally  required  by  State  laws,  but  it  is 

er,  whose  real  name  was  Johann  □„!„  ;„  „e]i  organized  municipalities  that  it  is 

Miiller,  but  who  assumed  that  of  Regiomontanus,  f^ify  enforced,  and  even  there  much  depends 

in  allusion  to  the  place  of  his  birth,  Konigsberg  on  the  willingness  of  doctor,  minister,  or  other 

(Kings  Mountain),  Franconia:  b.  6  June  1436;  civilian  upon  whom  the  law  imposes  the  duty 

d.  Rome  6  July  1476.     Having  received  a  class-  of  making  report  to  the  authorities,  to  perform 

ical  education  at  Leipsic  he  placed  himself  under  that  duty.     In  rural  and  remote  districts  births, 

Purmachius  (Georg  von  Purbach),  the  professor  marriages  and  deaths  often  go  unrecorded,  thus 

of  mathematics  at  Vienna,  and  under  him  be-  causing  doubt  and  uncertainty  which  may  cast 

came  one  of  the  first  astronomers  of  that  age.  a  doud   on   property   titles   and   the   legitimacy 

With  Purbachius  he  accompanied  Cardinal  Bes-  of    children.      Claims   to   great    age    are   often 

sarion  to  Rome  in  1461,  where  Beia  gave  him  msdtf  more  than  doubtful  by  the  lack  of  any 

further  instruction  in  Greek  literature,  and  he  suthenbc  evidence  as  to  date  of  birth.    Indeed, 

now  completed   a  new  abridgment   in   Latin   of  owing  to  the  lajc  methods  of  registration  which 

the  'Almagest'   of  Ptolemy   (1496)-  correcting  prevailed   up    to    the    latter    part    of    the    igth 

many  errors  in  the  former  translation,  made  by  century  it  is  almost  impossible  to  establish  the 

George  of  Trebizond.    In  1471  he  built  an  ob-  pretensions  of  alleged  centenarians.     The  im- 

servatorj- at  Nuremberg  and  established  a  press ;  portance  of  registration  has  of  late,  however, 

but  after  three  years'  returned  to  Rome  on  the  impressed  itself  deeply  on  the  public,  and  every- 

invilation  of  Sixtus  IV.,  who  employed' him  in  where    throughout   the    United    States    an    im- 

the  reiormation  of  the  calendar,  and  rewarded  provement  is  being  witnessed  in  thiis  regard. 
his  services  by  raising  hire  to  the  bishopric  .of 

Ratislion   0475)-     He  died,  acrording  to  some,  R^stntian     ol     Propertr     Titles.       The 

of  the  plague,  according  to  others  by  poison  United  States   leads   the   world  in  its  system 

administered  by  the  aonof  Geprgeof  Trebizondi  — which    is    practically   the   same   everywhere 
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throughout  the  Union — of  recording  property         In  England  ihe  re^stration  of  dectora  ms 

transfers.    The  possession  of  a  deed  of  prop-  first  established  by  the  Reform  Act  of  lilZ,  in 

erty  is  not  proof  of  title.    The  title  rests  legally  terms  of  which,  in  England,  the  overseen  of  each 

in  the  person  in  whose  name  it  is  recorded  in  parish  were  required  to  draw  up  a  rqpster  of 

the  books  of  the  register  or  recorder,  or  by  all  persons  qualified  to  vote.    This  stUI  forms 

whatsoever  name  the  official  having  charge  of  the  basis  of  procedure,  but  the  law  has  been 

such    records    is    knowa      The    first    business  frequently  altered,  the  latest  act  on  the  subject 

therefore  of  a  person  acquiring  property  is  to  being  the  Registration  Act  of  1885. 
have  the  deed  registered.     Otherwise  the  former  Reginm  Dwmm,  re'ji-um  do'num   ("royal 

owner  could  sell  the  same  property  to  another,  gift"),  an  annual  grant  of  public  money  for- 

and  if  the  latter  had  received  no  notice  of  the  merfy   received   by  the   Presbyterian   and   other 

previous    transfer,    the    transaction,    and    gave  Non-conformist  ministers  in  England,  Scotland, 

value  for  the  estate,  and  had  his  deed  recorded  and   Ireland.    The  Irish   Regium   Donum  was 

first,   he  could   hold  the  prt^rty  against  the  withdrawn  by  the  Act  of  i86g,  which  came  into 

person   who  had  received  a  previous   deed,  but  force  in  1871,  disendowing  the  Irish   Episcopal 

had  failed  to  put  it  on  record    The  officials  m  Church.     Compensation  was  made  of  life   in- 

charge    of    the    records    are    sometimes    county  terests ;  and  the  ministers  were  allowed  to  com- 

and    sometimes   town   officers,   and   the   deed   is  mute  on  the   same  terms   as   the   clergy  of  the 

recorded    the   moment    it   is    received,   even   al-  Church.     In  1874  it  was  reported  that  the  com- 

though  not  entered  on  the  books  for  some  time  mutation  money  paid  had  amounted  to  $2,898,- 

after.    Therefore   it   is  carefully  stamped  with  810.    The  Kegium  Donum  in  England  was  en- 

the  hour,   mmute   and   even   second   of   its   pre-  joyed  by  the  three  denominations,  Presbyterians, 

sentation.     The  oid  cumbersome  English  method  Independents,  and  Baptists,  from  1723  till  1851. 

of  vesting  title  on  a  trunkful  of  deeds  is  there-  The   amount    required    was    annually    voted   by 

fore   unknown  in   America,  where  registration  Parliament    till    17    July    1857.      The    Scotch 

has  been  the  rule  from  the  time  of  the  eariiest  Episcopalians   aUo   enjoyed   for  a   time  a  small 

settlers,    who    allotted    lands    to    each    freeman,  share. 

and    made    a    record    of    the    division.  ij.^,..   /,=';?  s^\   D„r„.„„    *i,.   j„:,™, 

aattel  mortgages  are  also  recorded;  other-  .    **«""   (/c J'-us)   Profewora,  the  designa- 

wise    the     mortgagee    is     without    protection  ^T     W'-^^^^''"f  *^  Pa^^'^^^'"^  ^^^^4^ 

against  transfer  to  a  third  and  int>o5mt  party  whose  chairs  were  founded  by  Henry  Vil.    The 

who    might    purchase    the   goods,    or   adwncc  name  's  also  given  to  professors,  in  other  uni- 

_,_„-„  ™   f-i,™  versilies  who  receive  their  appointments  from 

money    on    in  cm.  ,  „    rrna/n 

England  has  been  slow  to  follow  the  e:t-  "'=>-'"*"■  „  „  , 
ample  of  the  United  States  in  this  as  in  other  RegU,  rfig'la,  Cuba,  town,  province  of  La 
matters,  but  the  convenience  of  the  American  Habana,  on  Havana  Harbor  opposite  the  aty 
system  and  the  cumbersomeness  of  the  English,  °i  Havana.  It  is  connected  with  Havana  by 
which  was  growing  more  top-heavy  year  by  terry,  with  Matanias  and  other  towns  to  the  east 
year,  has  led  to  the  adoption  of  a  method  of  ^  "'1  and  also  has  a  street  railway  running  to 
voluntary  registration  which  makes  it  possible  Guanabacao.  It  contams  foundries,  shipyards, 
to  transfer  and  hold  property  without  having  and  large  sugar  warehouses,  and  has  a  con- 
to  hand  over  or  keep  a  mass  of  oid  title-deeds,  siderable  trade,  especially  in  the  exporting  of 
In  Scotland  an  excellent  system  for  the  regis-  s^fiar-  «  contains  a  large  bull  rmg,  formerly 
tration  of  transfers  of  heritable  property  has  ex-  ">«  scene  of  the  Havana  bull  fights.  Pop. 
isted  since  1617.  about  14,000, 

RegUtralioi»  of  Voters.     Registration   of         R«en»rd,    re-nar,  JewiFrans<48     French 

voters  IS  required  by  law  in  most  of  the  Amer-  ^°'S"^  dramatist:  b.  Pans  i  Feb.  1655;  d-  Gnllon 

ican    States,   as   3   check   to    fraudulent    voting.  \^*P'-   '?°9-,.,"*  ^'^^  "*  ^°"  °l^   "'^"  "*"" 

In  some   Slates  a  voter  having  once  registered  =''^!'  /'"*'  .'^'"'^  <>"  *  ^°y^«  *",  ^^^K  ™??  «P- 

is  not   required   to   register  again  while  he   re-  ^^'.'^  by  pi  rata  and  sold  as  a  slave  m  /Ugier^ 

tains  the  same  qualifications  and  residence.     In  ?«'".«   redeemed  by  his   family  he  traveled   ex- 

the  State  of  New  York  yearly  registration  is  »«ns'vely    in    Holland,    Germany.    Poland,    and 

required  in  the  large  cities,  while  in  the  country  ^-apland.    He    wrote    many    comedies    for    the 

districts  it   is   not   necessary.     Previous  to  reg-  ?^="'=*',    ?'^=;     ^If.  ^T^fi^'P'^"      ^^"'«_,   ^ 

istration  « repeating"— that  is  voting  more  tiwn  Joneur'   tifigO)    which  holds  a  place  second  only 

once   in   one   election  — and   other   frauds   were  to  some  of  Molieres.     Other  pieces  produced  at 

very  common,  and  probably  affected  the  results  the    Thea  re-Frangaise .  were;     <La    Serenade> 

of    important    political    contes.s.     The    voter    is  ^'^U    'Le    Bourgeois    de    Falaise'     (169&) ; 

required,  as  a  rule,  to  give  his  name,  age,  resi-  p    Distrait'     (1697)  ;     'Deniocnte'     (1700..: 

dence,  place  of  birth,  and  if  of  foreign  birt^  ^e    Retour    imprevu'     (1700);     <Les    Folies 

produce    his    naturalization    papers,    should    the  amoureuses'    (1704) ;   <Les  Menechms'    £1705). 

registering  officials  demand  them.     For  a  short  The  best   editions  of  his   works   are  by   D.dot 

time  New   York  State  had  a  Uw  requiring  the  t'820)  ;    Mjchiels     (1854);     Foumier     (1875): 

registry  board  to  make  a  record  of  the  physical  Moland     C1893). 

defects    of    voters    for    identification,    but    this         Regnanlt,  rf-nd,  Alexandre  Georges  Henri, 

proved  offensive  and  unpopular,  and  was  soon  French  painter:  b.  Paris  30  Oct.  1S43;  d.  Bu- 

repealed.    It  is  a  penal  offense  to  make  a  false  Ecnval    19  Jan.    1871.    Me  was   trained  in  art 

statement    in    registering.     See   various   articles  under   Laraothe   and    Cabanel ;    in    1866   carried 

dealing   with   votii^  and   suffrage.  off  the  Prize  of  Rome  by  his  ^Thetis  Bringing 

In    Great   Britain    and   on   the   continent   of  Weapons    to    Achilles*    and    for   the   next    two 

Europe,  voters  are  required  to  ceglfter,  k  most  years   Hved   in   Italy,  where   he  furnished   illns- 

exact  scrutiny  being  enforced  as  to  the  posses-  trations  to  the  'Travels*  of  Francis  Weh.    He 

■ion  of  legal  qnalificationB  for  the  suffrage.  next  visited  Spain  where  hii  passion  for  Ii|M 


>,GoogIe 


REONAULT — RSGULAR  ASHY 

uh]    color  was  utitfied  in  stuffing  the  worka  Kegnier,    Hatborin,    French    satirist:    b. 

of  Goya  and  Velasquez,  ot  whose  ^Laa  Lanzas'  Chartres  21  Dec.  1573 ;  d.  Rouen  22  Oct  1613. 

he  made  a  copy.    In  fact,  his  first  work  of  im-  He  was  a  nephew  of  the  poet  Dcsportes ;  served 

portance,  a  colossal  (questrian  portrait  of  Gen-  as  secretary  in  Ronie  to  the  ambassadors  Joyeuse 

eraj    Prim  (now  in  the  Louvre)  was  executed  and  Bethuae.    Having  taken  orders  as  a  youth 

at    Madrid-    He  had  a  natural,  temperamental  he  was  granted  a  canonry  at  Rouen  upon  his  re- 

£  reference  for  the  features  o£  oriental  life,  and  turn  from  Rome,  but  his  dissipated  habits 
e  loved  to  paint  incidents  and  scenes  of  horror,  shortened  his  life.  He  was  famous  for  hia 
Of  such  a  character  is  his  *Salome,'  a  person!-  satires  in  imitation  of  Horace,  Juvenal  and 
fication  of  bloodthirsty  passion;  and  'Decapj-  Martial  especially  those  in  which  he  attacked 
tation  in  Granada' ;  two  caovases  of  marvelous  Malherbe,  the  reding  literary  authority  of  his 
darine  in  color,  but  repulsive  from  their  cold  day.  He  showed  knowledge  of  life  and  char- 
brutality.  When  the  war  of  1870  broke  out  he  acter  and  a  power  in  the  expression  of  manners 
returned  to  France,  enlisted,  and  was  killed  that  in  the  opinion  of  Sainte-Beuve  ranked  him 
at  the  battle  of  Buzenval,  near  Paris.  The  cir-  after  Montaigne,  Ronsard,  and  Rabelais.  No 
cumstances  of  his  death  have  invested  his  name  good  edition  of  his  works  appeared  in  his  life- 
with  a  certain  halo  of  glory  in  the  eyes  of  his  time ;  that  published  in  1608  and  in  1613  was 
countrymen  and  have  tended  to  impart  an  ex-  entitled,  'Satires  et  alitres  Poesies  de  Maturin 
aggerated  importance  to  his  artistic  achieve-  Regnier.'  The  principal  modem  editions  are 
ments.  Consult:  Cazalis,  'Henri  Regnault,  sa  those  by  Viollet-!e-Duc  (1822);  Barthelemy 
Vie  et  son  CEuvre'   (i8?2).  (1862);    Courbet    (1869  and    1875). 

Regiunlt,  Henri  Victor,  French  chemist  Repilar  Army.  The  United  States  Array. 
and  physicist:  b.  Aix-la-Chapclle,  Germany,  ai  as  at  present  constituted,  is  organized  under 
July  1810;  d.  AutemI,  France,  19  Jan.  187a  the  Act  of  Congress,  2  Feb.  igoi.  It  consists 
After  study  at  the  Ecole  Polytechniqne  of  of  15  regiments  of  cavalry,  an  artillery  corps,  30 
Paris,  he  became  a  mining  engineer  and  later  batteries  of  field  artillery  and  126  batteries  of 
a  professor  at  Lyons.  His  'L'Action  du  coast  artillery,  30  regiments  ot  infantry,  3  bat- 
Chlore  sur  I'Etber  Chlorhydrique'  (1840)  won  talions  of  engineers,  and  an  additional  provi- 
for  him  a  professorship  at  the  Ecole  and  ad-  sional  force  of  mote  than  5,000  men.  The  total 
mission  to  the  Academy  of  Sciences.  In  1841  strength  of  the  army  is  about  66,000  men  of 
he  was  made  professor  of  physics  in  the  CoJ-  whom  3,820  are  commissioned  officers.  The 
lege  de  France,  in  1847  chief  mining  engineer,  act  of  1901  provides  that  the  army  shall  at  no 
and  in  1854  director  of  the  Sevres  porcelain  time  exceed  100,000  men.  The  general  staff 
manufactory.  Among  his  writings,  besides  of  the  army  includes  one  lieutenant-general, 
many  scientific  papers  in  learned  journals,  Samuel  B.  H.  Young,  chief  of  staff;  one  major- 
are:  'Cours  Elementaire  de  Chimic'  (1849-50;  general,  Adna  R.  Chaffee,  two  brigadier-gen- 
6th  ed,  1870)  ;  and  'Premiers  Elements  de  erals,  three  colonels,  five  lieutenant-colonels, 
Chimic'  (1850;  6th  ed.  1874).  and  a  number  of  majors  and  captains.  The 
Regnault.  Jean  Baptiste,  French  painter:  '"^r  ">  "  P???,^*  largely  employed  in  keeping 
b.  Paris  19  OcL  1754;  d.  there  12  Nov.  1829.  o/derm  the  Phil.ppmes  which  constitute  a  m.l- 
He  studied  under  Ba?din  and  after  eapturing^e  '*?7  division  divided  into  the  three  departments 
Prix  de  Rome  in  17A  entered  the  Acader^y  in  of  Luzon,  the  Visayas  and  Mindanao  . 
ySs  and  became  eventually  a  professor  in  the  .  At  the  beginning  of  the  war  with  Spam  m 
Ecole  des  Beaux  Arts  (1755)  The  influence  '5^  t*|S  United  States  army  numbered  only 
of  David  was  predominam  in  his  day,  and  about^,ooo  men.  Energetic  measures,  sup- 
Regnault's  paintings  are  all  in  the  convention-  P?"?*^  by  voluntary  enlistments  m  every  part 
ally  classic  manner  of  that  master.  Many  of  °^  *^^  Union,  raised  this  force  at  one  time  to 
.^is  works  are  in  the  Louvre,  among  them  his  ^S.<xa  men  The  war  was  followed  by  .nsur- 
<Baptism  of  Christ.'  and  his  most  notable  pic-  |;<^"°"i  "  the  Ph.hppines,  and  it  was  deemed 
ture,1he  'Education  of  Achilles.'  He  also  pro-  best  not  to  make  a  sweeping  reduction  of  the 
duced  the  historically  interesting  works,  ^The  regular  forces  but  to  l«ve  such  reduction  lar«e^y 
Acceptance  of  the  Cwstitution  by  Louis  XVI.' ;  J^  'he  discretion  of  the  President,  who  would 
■Naiioleon  Proclaimed  Consul  for  Life';  'Bat!  ^  S>^"^^  by  events  as  they  should  arise  m  in- 
tle  rf  Marengo'  ;  and  'The  Death  of  Dwsaix,'  <:n!a3ing  or  decreasing  the  number  of  men  under 
*  '  arms.  The  bdl  which  became  a  law  made  it 
Rfgnier,  ra-ne-a,  Henri  Frangoia  Joseph  discretionary  with  the  President,  under  certain 
de,  French  poet:  b.  HonHeur  28  Dec.  1804.  conditions,  to  increase  or  decrease  the  army  be- 
He  was  numbered  in  bis  earlier  days  among  tween  fixed  limits  — a  maximum  of  100,000  men 
the  Parnassians  and  later  was  allied  with  and  a  minimum  of  60,000,  the  latter  being  the 
Mallarme  and  the  symbolists.  His  admirers  peace  ftxXing  of  the  organization. 
are  found  among  the  younger  literary  men  In  1903  a  bill  was  passed  providing  for  a 
rather  tlian  among  the  academic.  Critics  have  general  staff,  intended  to  bind  the  several 
found  his  verse  excellent  for  a  delicacy  of  taste  branches  of  the  service  into  one  organisnv  with 
and  a  kind  of  antique  inspiration,  but  have  responsibility  concentrated  in  one  officer  —  the 
blamed  him  for  sacrificing  too  much  of  the  chief  of  staff.  The  chief  of  staff  lakes  the  place 
sentiment  or  the  idea  to  the  last  refinement  of  of  the  general  commanding  the  army.  The 
^'^g^ession.  He  has  published  in  verse  'Sites'  President,  as  commander-in-chief,  gives  the  or- 
(1887);  <Poemes  anciens,  romanesques>(i89o)  ;  ders,  the  chief  of  staff  sees  that  they  are  carried 
Tel  qu'en  songe'  (iSga)  ;  'Les  Jeux  rustiques  out;  and  in  case  of  war  the  general  staff  becomes 
et  divins'  (1897)  ;  'Les  Medailles  d'Argile'  a  war  board,  the  board  of  strategy  to  plan  and 
(1900)  ;  etc.,  and  the  novels  'La  Canne  de  direct  campaigns,  and  is  answerable  for  soc- 
Jaspc'  (189s);  'Le  Trefle  Wane'  (1899);  *La  cess  or  failure  of  its  plans,  provided  officers  and 
double  Maitresse*  (1900).  the  field  do  their  duty.    Under  the  chief  of  sUS 
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nunded  in  the  first  war  againat  Carthi^.    With 

ee,  whose  duty  a  fleet  of  330  ships  carrying  40,000  men  the  con- 

a  keep  the  chief  informed  in  all  details  of  suls  defeated  a  superior  Carthaginian  fleet   to 

their    several    departments.  the  battle  of  Ecnomus  and  effected  a  landing  in 

A  new  militia  law  was  likewise  passed  in  Africa.  Here  fieguluS  followed  up  his  ^'ictories 
igoj.  It  provides  for  the  more  complete  equip-  so  successfuily  that  in  a  short  time  he  presented 
ment  of  this  section  of  the  service  and  the  es-  himself  before  the  capital  of  the  enemy.  Car- 
tablishment  of  better  co-operation  between  the  thage  sued  for  peace  and  Reguliis  who  wished  to 
National  Guard  and  the  Regular  Army,  and  it  end  the  war  before  his  successor  was  appointed 
aims  at  the  creation  of  a  National  Volunteer  demanded  unconditional  submission.  The  Car- 
reserve.  The  present  strength  of  the  militia  is  thaginians  refusing  the  terms  ended  the  ne- 
about  109,000  enlisted  men  and  9,000  officers.  gotiations  and  at  this  juncture  were  joined  by  a 

All  persons  enlisting  in  the   United   States  small  body  of  Spartan  volunteers  under  Xanthip- 

anny  must  be  not  less  than  18  nor  more  than  35  pus,   to  whom  was  given  the  command  of  the 

years  of  age.    They  must  also  be  of  good  moral  Carthaginian  forces.    In  a  battle  under  the  walls 

character,  temperate  habits,  able-bodied  and  free  of  Carthage  30,000  Romans  fell,and  Reguluswas 

from  disease,  and  able  to  speak,  read  and  write  made  prisoner    355.     He  remained  in  Carthage 

the  English  language.    Persons  under   18,  but  till  250,  when  the  Carthaginians,  having  been 

meeting  the  other  requirements  of   tlie   service,  defeated  at   Panormns   were   desirous   o£  peaces 

are  accepted  for  enlistment  if  they  can  produce  An  embassy  vras  therefore  sent  to  Rome^  accom- 

the    written    consent     of    parent    or     guardian,  panied  by  Regulus,  who  was  obliged  to  bind  him- 

The    height    and    weight   requirements   are   as  self  by  an  oath  lo  return  to  Carthage  if  Roine 

&II0WS:     For     infantry     and     coast     artillery,  should    refuse    the    terms    proposed.      Regulus, 

height    not    less    than    five    feet    four    inches ;  however,  advised  the  continuance  of  the  war  and 

weight   not   less   than    120   and   not   more   than  recommended    the    Romans    not    to    exchange 

igo    pounds.      For   cavalry    and    field    artillery  prisoners.     Thereupon   he  declined   to   hsten  to 

service  the  height  must  be  over  five  feet   four  the  entreaties  of  his  family  or  of  the  senate  and 

inches  and   under  five   feet  ten  inches,  and  the  persisted  in  his  intention  to  return  to  Carthage, 

weight  must  not  be  more  than  165  pounds.     See  It  is  related  that  he  was  put  to  death  with  great 

Ajeuv,    United    States;    Military    Acadeuy,  cruelty,    and    that    Hamilcar    and    Boscar,    two 

United  States.  noble  Carthaginian  prisoners,  were  given  up  to 

Regular  Canons  ol  Die  ImnucaUte  Con-  t*"^  family  of  Regulus,  who  took  revenge  on  them 

ception.     See  Ordekb,  Religious.  *"  "  similar  n^ner.    Neither  the  story  of  the 

C.T..I...  ri^b.  „<  *u-  D-:»i.  _t  T_.     c.  embassy  aor  of  the  revenge  is  related  by  Poly- 

n^n^rP^,  .,  H  "^  "  ^*'^    ^  *  bins,  and  Ihne,  the  GermaS  historian,  inclines  to 

Ordebs,   Religious,   Bocconar«/j.  ^^  l^^ern  view  that  the  story  was  invented  to 

Regulars,  in  the  Roman  Catholic  Church,  excuse  the   cruelty  of  the   family   of   Regulus 

persons  of  either  sex  who  are  members  of  any  to  their  prisoners. 

of  the   religious  orders,   rongreRatLons^  or  in-         RBgulus,  the  star  Alpha  Leoois,  the  bright- 

stitutes  approved  by  the  Holy  See.     Those  of  ^st  in  the  constellation  of  the  Lion. 
Sr  R^Ti       r^°  are  in  holy  orders  constitute         r^-  ^  ^^^^  superficial  soil  of  India, 

Sli^^^      I    9"^/  ^^\'^'    ""^X^  r^".u^  lo^-"  "*  ^'»yey.  occurring  chiefly  on  the   tablT 

^.fl    ,1       '   (^^*"'?'>.   "'"'  "^  ^°""^  by  'h<=  land   of   the'6;^can   and*  in   N4pur,   less   fre- 

usual    tnree    monastic    vows,    so    contradistin-  „ue„tly  in  Mysore,  and  reappearing  in  southern 

S^       hi    :?  the  secuar  clergy -those  clergy-  ^^^jJi^   continuous   sheelTfrorn^   to   30  feet 

men    who    do    not    belong    to    such    orders    or  ^^j^^.     Although  generally  a  surface  soil,  it  dips 

CongregaLons.  beneath  .recent   afiuvium.     It   is    exlremdy   feV- 

Regulators,  a  name  adopted  in  South  Car-  tile,  having  produced  heavy  crops  for  many  cen- 

olina,  about  ten  years  before  the  Revolution,  by  turies  without  requiring  manure.     Its  exact  age 

citizens  who  organized  themselves  to  put  down  is  undetermined.     The  name  is  native. 

"t^'^iT- ""*!"!?'" '"'*"*  *?l^'*t*"''P/T         R^*"^    "'""'    A"^    (originally    Cmhan), 

erty      Their  methods  were  verj- like  those  of  the  American     actress:     b.     Limerick,     Ireland,    M 

viplance    TOmmittees    of    California    and    Nc^  April  186a     She  came  to  this  country  as  a  child 

vada.    about   a    century    later.     The    Regulators  ^nd  made  her  first  apoearance  on  the  stage  at  14 

were  pacihed  by  the  establishment  of  courts  of  [„   Newark     N    J      She   had   not   at   that   time 

law    m    the    disturbed    districts  however,  t^ken   up  acting  as   a  profession,  but 

Some  years  later  m  North  Carolina  an  or-  continued  her  education  in  Brooklyn  where  her 

mniMtion  calling  themselves  "Regulators"  was  parents   lived.    She  appeared   for   two    seasons 

farmed   to   resist   the   extortion   and   oppression  gt   Mrs.   John   Drew's    theatre   in   Philadelphia, 

practised  by  officers  of  the  colonial  government  g^d  later  in  slock  companies  in  Baltimore,  Al- 

They  drove  out  the  local  authorities,  and  Gov-  bany    and    Louisville.     In    18^    she   became    a 

ernor  Tryon  led  a  military  force  a^inst  them,  member  of  Augustine  Daly's  stock  company  first 

defeating   them  after  a   sanguinary  battle,   near  as  leading  lady  and  afterward  as  star,  where  she 

the    Allemance    Creek,     16    May     1771.     Tq-on  continued  until  Daly's  death  in  1S99-     Here  she 

hanged  six  of  the  Regulators  for  treason.    The  took  part  in  many  revivals  of  old  comedy,  to- 

survivors  generally  took  the  patriot  side  in  the  gather  with   a   fewer  number  of  modern  plays. 

War    for     Independoice,    and    the     "Regulator*  principally   adaptations   from  the   German  made 

movement  m  North  Carolina  is  regarded  by  some  by  Daly.     Her  greatest  successes  were  Katharine 

as  one  of  the  beginningt  of  that  struggle.  ;„  <Taming  of  the  Shrew,>  and  Lady  Teaile  in 

Regulus,  reg'Q-lfls,  Harcns  Atilhis,  Roman  'School   for  Scandal,*  though  she  played  with 

genera!   of   (he   3d   century   at-.     He   was   made  acceptance  Viola,  Portia,  Rosalind,  and  Beatrice, 

consul  m  a6^  b.c.  and  a  second  time  about  2i^6  Peggy     Shrift     in     *The     Country     Girl,*     and 

B.C    With  his  colleague,  Manlins  Vulso,  he  com-  Agatha   Posket    in    Pinero's    <The   Magistiate.' 
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n  the  stage  only  at  published  familiar  letters  describing  bis  tiaveli 
('Vertraute  Briefe,'  1810). 

Reicli.  riH,  Jacquea,  American   artist:  b.         Rekhenbach,  ri'aen-baH,  Karl,  Bason  von, 

in  Hungary  10  Aug.  i8S2.    He  studied  art  in  German  naturalist;  b.  Stuttgart  13  Feb.  17S8; 

Budapest;  came  to  the  United  States  in  1873;  d.  Leipsic  19  Jan.  1869.    He  studied  at  Tiibin- 

conttnucd  his  art  education  in  New  York  and  gen,  where  he  obtained  the  degree  of  doctor  of 

Philadelphia;    and   afterward    studied   in    Paris,  philosophy,  and  was  denounced  to  the   Napole- 

He  returned  to  Philadelphia,  and  became  skilled  onic  police   and   imprisoned   for   having  organ- 

in   pen-and-ink  drawings  and   in  the  etching  of  iied  an  association  with  the   fanciful   object  of 

portraits  00  copper.    In  1885  he  removed  to  New  founding    a    German    kingdom    in    the     South 

York.       He     drew     the     greater     number     of  Seas.     He   visited   the  principal   iron   works   in 

the   pen-portraits   for  Scritmer's   'Cyclopsedia  of  France  and  Germany,  and  established  others  of 

Painters   and    Paintings,'    and   also   for   Apple-  his  own   at  Villingen,  and  the  first  large   Ger- 

ton's   'Cyclopedia  of  American  Biography.'    Hia  man  charcoal-burning  establishment  at  Hausach 

other   important  work  includes  a  series  of  por-  in  Baden.    In  1821  he  founded  with  Count  Hugo 

traits    of  American   and    English   authors   and  lu  Salm,  a  number  of  industrial  establishments 

other  prominent  persons,  and  half  life-size  plates  in   Moravia,   from  which   he  realized  a  consid- 

of    Washington    (after   the  Gilbert   Stuart   un-  erable    fortune.      The    king    of    Wurtemberg 

finished  painting),  Jefferson   (after  the  painting  raised  him  to  the  dignity  of  baron  in  i8jg.     In 

by   Rembrandt),  and  President  RoosevelL  1834   he    published    in    Vienna    'Mittheilungen 

Relcha,    ri'HB,    Anton    Joseph,    Austrian  aus  Mahren.'  the  first  geological  monograph  in 

composer:  b.  Prague,  Austria,  27  Feb.  1770;  d.  Austna.     He  isalso  credited  with  some  chcmi- 

Paris,   France,  28  May   1836.     He  made  a  study  "'  discover.es,  m  particular  of  paraffin  and  cre- 

of  the  violin,  pianoforte,  and  flute,  and  in  1788  osot^-   .1"  the  course  of  his  studies  of  animal 

he  entered  the  chapel  of  Maximilian  of  Austria  magnetism  he  believed  he  had  discovered  a  new 

^. I  a....      11;. u:.; i .1 ._  force,  which  he  called   od  and   upon  which   he 

published  several  works,  as  ' Odisch- magnet ische 

symtdioniej  and  other  compositions  played   by       - ;r — —     ■    -■,-  , 

his  uncle's  orchestra  at  the  court  of  the  Elector  a  pwuljar  power   possessed   by   certam       .... 

of   Cologne.     Rdeha  iiyed   in   Hambiwg   1794-9  °^  special^  sensitiveness,  which  enabled  them  10 

and   there  wrote  his  first  opera,   'Obaldi,  ou  la  Select    veins   of   ore     distinguish    negative   and 

Franviis  en   Egypte,'    but   failed  to  obtain  its  Po^""'^  magnetic  poles    start  a  pendulum  with- 

production  in  Hamburg  or  Paris,  though  several  o"'  touching  it,  and  the  like.    He  derived  the 

of  hia  symphonies  were  weii  received.    In  18OZ-8  S'"'''   Z"''!™    ^^^    ^""    ^,°/'''.     ,    ?^'^".v    ^' 

he  lived  in  Vienna,  where  he  enjoyed  the  patron-  f  art  of    he  scientific  world  attacked  his  theoir, 

age   of   Maria  Theresa   and   was    intimate   with  '"'t  the  larger  portion  laughed  it  out  of  court; 

Beethoven,  Haydn,  and  other  great  musicians.  |"d  ^^f*"    his    death    it    was    quite    fo^?t ««■ 

He  removed  to  Paris  in  1808,  became  professor  Reichenbachs     latest  _  works     were     'Kohler- 

at  the  Conservatoire  in  j8i8/was  naturalized  in  B^^ube'    and    <Afterwissenschaft,'    in    "ply   to 

1829.  and   elected  to  the  Institute  in- 1835.     He  Karl  Vogt  (1856)  ;  'Aphor.smen  uber  Sens^ili- 

waT  chiefly  notable  for  his  chamber  muTic  and  ^'  '^n<'  ^^  <'^^ '  '°"=  °'^"^^^  ^^^    '^'^^^■ 
his  theoretical  work,  though  his  symphonies  and  Heichenbach,  Saxony,   11   miles  southwest 

overtures   met   with   considerable   success.     His  of  and  in  the  circle  of  Zwickau,  is  a  manufac- 

opetas   ^vere   lacking  in  dramatic  effect,  though  turing  town,  tradii^  considerably  in  wooloi  and 

their  music  is  excellent.    He  was  also  author  of  cotton  goods.     Ihia  is  the  home  of  Oie  distin- 

numerous  theoretical  works,  among  which  may  gnished  antiquary,  Bottiger   (q.v).     Pop.  about 

be    mentioned :     'Traite    de    Melodie'     (1S14) ;  26,000. 

'Traite  de  hauie  Composition  musicale'  (1818)  ;  Reichmberg,  ri'Hfn-bi^rg,  Austria,  town  in 
'Art  du  Compositeur  dramatique'  (1833);  etc.  Bohemia;  on  the  Neisse;  about  te miles  in  direct 
Rekhardt,  ri'Han,  Jrfiann  Ftiwlrteh,  Ger-  Hnf,  north-northeast  of  Prague  {q.v  ).  It  is  a 
man  composer  and  author;  b,  Konigsberg  25  *eU-bmlt  town  with  several  modem  public 
Nov.  1752;  d.  Giebichenstein  17  June  1814.  He  buildings  and  a  number  of  historic  edifices  datmg 
studied  in  the  universities  of  Konigsberg  and  Tiack  to  the  13th  and  14th  centuries.  It  is  one 
Leipsic;  was  appointed  Kapellmeister  by  Fred-  of  the  leading  manufacturing  towns  of  Austria, 
erick  the  Great,  and  during  his  tenure  of  office  The  chief  manufactures  are  woolen,  cotton,  and 
introduced  Concerts  Spirituels  for  the  perform-  l"n«>  goods,  carpels,  leather,  shoes,  hats  gold, 
ance  of  novelties  with  analytical  programs.  He  and  sdver  ware,  musical  instruments,  and  hre- 
conducted  Italian  opera  under  Friedrich  Wil-  arms.  The  schools  rank  high;  it  has  an  ex- 
helm   II.,   but  his  French   sympathies   brought  cellent  industrial  school. 

about  his  dismissal  in  1794.    He  was  court  di-  Reichmann,    rfji'min,    Theodor,    (Jerman 

rector  at  Cassei   for  a  short  time  during  the  opera    singer:    b.    Rostock,    Mecklenburg,    18 

incumbency  of  the  king  of  Westphalia.    He  holds  March   1849;   d  Vienna,   Austria,  23   May   1903. 

an  important  place  in  the  history  of  tnitsic  from  He  studied  at  Berlin,  Prague,  and  Milan,  and 

the  fact  that  his  Singspielo  are  factors  in  th«  became  widely  known  on  the  German  operatic    . 

derelopment  of  German  opei^,  and  his  Lieder  stage  as  a  dramatic  baritone.    In  i88z  he  began 

are  among  the  earliest  of  their  kind.    He  wrote  his  engagement  at  the  Vienna  Opera  House,  and 

operas,    oratorios,    and    cantatas,    besides    com-  in  that  year  created  the  part  of  Amfortas  in 

positions  for  orchestra  and  pianoforte,  and   set  'Parsifal*    at    Baireuth.      He   continued   at   the 

to    music    Biirger's    translation    of    Macbeth,  Vienna  Opera  House  with  great  success  untH 

Goethe's    Faust,    £gmont,    and    Tasso,    besides  tfBg,  wheii  he  came  to  New  York  and  made  his 

many  lyrics.    He  edited  mnsicat  periodicals  and  first    appearance    at    the    Metropolitan    Opera 
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HoDse  in  *The  Flying  Dutchman.'  His  recep<  Reid  (Thomas),  MsTne,  British  author  of 
tion  diere  was  most  flattering,  and  his  success  tales  o£  adventure:  b.  Bally roney,  Co un^  Down, 
was  marked  throughout  his  engagements  there  Ireland,  4  April  1818;  d.  near  Ross,  Heretord- 
in  1889-90,  1890-1.  He  possessed  a  remarkable  shire,  England,  23  Oct.  1883.  Tlic  son  ot  a  Prcs- 
voice;  and  his  dramatic  impersonation  of  his  bjterian  minister  he  was  educated  for  the  minis- 
various  roles  made  him  one  of  the  most  famous  try,  but  love  of  adventure  took  him  to  this  coun- 
operatic  singars  of  his  day.  He  was  notable  in  try,  where  he  engaged  in  various  callings,  and 
his  presentation  of  the  roles:  William  Tell,  traveled  widely  as  hunter  and  trader.  In  1843 
Wolfram,  Wotan  (in  "Siegfried'),  Nelusfco  (in  he  was  a  journalist  in  Philadelphia,  but  joined 
'L'Afrieaine'),  etc.  the  United  Slates  army  as  a  volunteer  in  1S46 
and  fought  in  the  Mexican  War,  hia  experiences 
In  which  furnished  him  with  materials  utilized 
in  several  novels.     He  afterward  went  to  Lon- 

Reichstadt   rlH'stat,    Duke    of    (Napoleon  don  and  became  well   known    as  a  writer   of 

FnANgois  Charles  Joseph   Bonaparte),  titular  thnllmg   stones,   many   of   them    based    on   ha 

emperor  of  France:  b.  Paris  20  March  tSii;  d.  American  experiences,  such  as   <The  Rifle  Ran- 

Schonbrunn,  Austria,  22  July   1832.     He   was  gers>; 'Scalp  Hunters' ;  'The  War  "1  rail' ; 'The 

son  of  Emperor  Napoleon  I.   (q.v.),  and  from  Headless    Horseman';    etc.    He    retunied     to 

his  birth  was  styled  «king  of  Rome."    After  his  Amcnca    m    186?    and    foanded   the    'Onward 

father's  first  abdication  in  1814  he  went  with  his  Magazine,'  wliich  was  unsuccessful,  and  in  i8?0 

mother  to  Vienna.     After  Waterloo,  Napoleon  went  back  to  England.    Many  of  his  teles  were 

proclaimed  him  Napoleon  H.    (22  June  1815).  translated  mto  French  wd  German.    They  were 

He  was  brought  up  at  the  court  of  his  grand-  ^'   ""y   f^d^^Ie   and   healthy   in  tone,  thou^ 

father,   the   Emperor   Francis,  who  created   him  extravagant  in  mcident.     Consult   'Memoir'   6y 

Duke  of  Keichstadt   (1818).     His  education  was  his  wife   (1890). 

careful,  and  he  was  early  trained  to  the  military  R^d,  Robert  American  painter:  b.  Stock- 
profession.  After  passing  through  subordinate  bridge,  Mass.,  1863.  His  work  shows  the  inflo- 
grade."  he  was  made  3  lieutenant- colonel  in  June  ">=«  "*  Impressionalism,  but  as  the  pupil  of 
1831,  and  tooK  command  of  a  battalion  in  the  Boulanger  and  Lefebvre  in  Paris,  where  he  be- 
Gyulai  reeiment  of  Hungarian  infantry,  then  Ban  his  art  studies,  he  mahMains  an  academic 
garrisoned  at  Vienna.  He  was  extremely  at-  correctness,  and  insistence  upon  detail  whidl 
tentiie  to  his  military  duties,  but  he  had  grown  render  his  work  singularly  efTective.  His  great 
very  tall  and  slender,  and  symptoms  of  con-  decorative  piece  in  the  Paris  Exposition  of  1900 
sumption  had  early  shown  themselves.  His  phy-  ('America  Unveiling, Her  Natural  Strength*) 
sician  advised  a  removal  to  Schonbrunn,  but  w*  •""<*  admired,  and  like  all  his  productions 
this  proved  unavailing.  The  Duke  is  said  to  "^  ^"  departmert  has  extended  his  reputation, 
have  possessed  rare  linguistic  powers.  He  was  Reid,  Robert  Gillespie,  a  Newfoundland 
marie  the  hero  of  'L'Aiglon'  ('The  Eaglet*),  a  railway  contractor:  b.  Coupar-Angus,  Scotland, 
drama  by  Edraond  Rostand  (q.v.).  Upon  the  about  1840;  d.  Montreal,  Canada,  3  June  ipoft 
accession  of  Napoieon  HI.  (q.v.),  he  was  reck-  In  1865  he  went  to  Australia,  where  he  took 
oned  among  French  sovereigns  as  Napoleon  II.  part  in  gold-mining  and  public  works;  in  1871 
Consult:  Welschinger,  'Le  Roi  de  Rome'  came  to  America,  and  constructed  many  ratl- 
(i8to)  ;  Lacroix,  <Le  Roi  de  Rome'  (1899);  ways  in  the  United  Stales  and  Canada.  The 
Wertheimer,  <Der  Herzog  von  Rom'  (igoz).  heaviest  section  of  the  Canadian  Pacific  was 

■n  ■  1.  i_        1      I  -        1.                     ..     ■       I  built   by   him ;   and   he   was   prominent   also   in 

1  ?"'4!!?''  /if  ^^'  *''*  "present»tive  leg-  bridge-work,  constructing  the  international  rail- 

isUtive  body  of  the  German  nation  as  a  whole,  ^^y  ^^idge  over  the  Rio   Grande,  the  intema- 

TheBundesrath  IS  of  the  separate  German  states,  tio'ai   bridge   across   the   Niagara,   and    (1886) 

The  president  of  the  Reichstag  is  elected  by  the  the  Lachine  bridge,  over  the   Saint   Lawrence. 

deputies.     See  Oehmany.  ]„  jgg^  jje  made  with  the  colony  of  Newfound- 

Reid,  red,  SiK  George.  Scottish  artist;  b.  '""d  ?  contract  whereby  he  was  to  build  a  rail- 
Aberdeen,  Scotland,  31  Oct.  1841.  He  studied  w«T  '">™  S«mt  John  s  to  Port-au-Baaqnc  to  be 
art  in  Edinburgh,  Utrecht,  Paris,  and  The  completed  10  three  years  at  $15,600  per  mrft  For 
Hague,  being  the  pupi!  in  turn  of  Mollinger,  "le  further  consideration  of  a  ,  land-grant  of 
Israels,  and  Yvon.  In  1891  he  was  elected  presi-  SflOO  acres  per  mile  of  construction,  he  was  to 
dent,  in  succession  to  Douglas,  of  the  Royal  maintaiii  and  operate  the  railway  for  10  years. 
Scottish  Academy.  He  is  widely  known  for  his  He  contracted  with  the  colonial  government  w 
fine  portraits.  He  is  also  distinguished  as  a  1898  to  operate  all  the  railways  of  the  islatxl  for 
flower  and  landscape  painter  iind  is  a  book  ilius-  5o  years,  maintammg  them  m  a  safe  and  effi- 
trator  of  no  mean  merit.  cient  manner,  cm  condition  that  the  railways 
dnnild  become  his  property  at  the  end  of  that 

Reid,  George  Agnew,  Canadian  painter:  period.  He  was  to  obtain  also  3,500,000  acres  of 
b.  near  Wingham,  Ontario,  1861.  At  Paris  he  land-concessions  additional,  and  the  government 
was  a  pupil  of  Constant,  Lefebvre,  and  Dagnan-  land  telegraph  lines.  On  his  part  he  contracted 
Bouveret  and  became  a  constant  exhibitor  at  the  also  to  build  and  operate  seven  ateamera  trans- 
Salon.  The  World's  Fair  Columbian  rnedaL  was  porting  passengers  and  goods  at  various  points 
awarded  to  his  'The  Foreclosure  of  the  Mort-  in  the  island;  to  buy  and  operate  the  Saint  John's 
gage'  (1893).  He  has  been  successful  in  panel  dry-dock;  to  build  and  operate  an  electric  street- 
decoration  and  the  series  in  the  entrance  hall  of  railway  in  Saint  John's;  to  pave  a  specified  por- 
the  Municipal  Buildings.  Toronto,  contain  very  tk>n  of  Saint  Jean's;  and  topa^$],aoa^aoowithin 
good  examples  of  hia  style.  In  1898  he  was  one  year  frcnn  the  date  of  the  signing  of  the  con- 
dected  president  of  the  Ontario  Society  of  tract.  In  fact,  he  became  the  real  owner  of  the 
Aniats.  island,  and  was  popuUrlj  known-as  'Czar*  Reid 
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Sir   Kobert  Bond,  the  Liberal  leader,  protested  pared  by   Sir  William   Hamiiton    (ittcompletcv 

against  the  contract,  and  Reid  was  finally  obliged  1846),    Consult:  Ferries,  'Rdd  and  the  Philoa- 

to  transfer  his  property  to  the  Rcid  Newfound-  ophy  of  Common  Sensed  {1866). 

land   Company,  while  adjustment  of  the  contract  — _,.     c,«    ti,-_—  vr. .«    ir      ii  u    ■ 

was  made  favorable  to  the  government  .     ,^*;  %^   ^^f"  ^'"°T'"a  ^''5"^h  1«"'"- 

T.-1J      o  1     ^L     .  A         ■  ,  nalist:   b.   Newcasfle-on-Tyne   1842;   d.   London 

R«i4    Samuel    Chester,    American    naval  a6  Feb.  1905.   He  contribuied  frequently  to  Eng- 

Officer:  b.  Norwich^ Coim.,2S  A"B-  i?83;d.  New  Ugh   reviews   and   magaaines,  edited   the   Leeds 

York     28    Jan.    1861.     He    entered    the    United  <Mereury' (1870-1887),  and  'The  Speaker' from 

States   navy  as  a  midshipman  when  very  young,  igpo  to  1899,  when   he  resiened  and  publishftd; 

rose  rapidly  in  rank  and  in  the  War  of  1812  com-  (Cabinet  Portraits:  Sketches  of  Leading  Slates- 

majided  the  privateer  General  Armstrong.    He  men  of  Both  Parlies'  (1872);  'Charlotte  Bronte' 

repulsed    the    British    attack    in   the    harbor   of  A  Monograph'  (1877);  <The  Land  of  the  Bey» 

FayaL   Aiore  Islands,  26  Sept.  1814,  the  enemy  (1882);    'Mauleverer'a     Millions'    (1885):    <Lile 

having  three  vessels  with  2fl00  men  to  his  single  of    William    Edward    Forster*    (1888);    'Life   of 

vessel   with  90  men.     During  10  hoars'  fighting.  Lord   PIayfair>   (jSQp);   'Life   of    W.    E.    Glad- 

the  British  lost  390  killed  and  wounded  and  the  stone'  (iSgg):  'William    Black:   a  Biography* 

Americans  two  killed  and  seven  wounded.  Reid  (1902);  eic. 

was    sdbseqtiently   harbormaster  and  warden  of  „  ,.     „„  .    ,  ...  ,.         . 

the  port  of  New  York.    He  invented  a  signal  ^  Kad,  Whitelw,   American  journalist:  b. 

telegraph,  reorganized  the  pilot-boat  system,  efi-  Xenia    Ohio    27  Oct.   l8j,'.     He  was   graduated 

tablished   a   lightship  oft   Sandy  Hook,  and  de-  f"*^  Miami  University  m  1856;  and  began  his 

signed   the  present  flag  of  the  United    States,  journalistic  career  as  editor  of  the  Xenia  Ntnut, 

first  used  in  1818,  suggesting  the  retention  of  "}.  1858-9..    In  i86o  he  became  a  r^wrtcr  for  the 

the   original    13  stripes  and  the  addition  of  a  Cincinnati  Caeette,  in    i86i-a  was  war  corre- 

star  for  each  new  State.  spondent,   and   later   Washington  correspondent 
_   ..    _.               p     ■  ■  L               i_     ■  ■         .for  the  same  paper,  the  brilliancy  and  accuracy 

R«d,  Thomaa,  Scottish  metaphysician;  b.  ^f  his  war  rqiorts  attracting  considerable  atien- 

Strachan,     Kincardineshire,     26     Aprd     1710;  ^i^^  among  newspaper  men.    He  was  aide-de- 

d.     Glasgow    7    Oct.     1796.      He    was    grad-  ^anip  on  the  siaft  of  Gen.   Morris   and  Gen. 

uated     at     Marischal     College,     Aberdeen, .  in  Rosecrans  in  West  Virginia,    In  1863-6  he  was 

1726,    and    m    1736    P«sent^    to    the    neigU-  librarian  of  the  House  of  Bepresenitetives  and 

boring      hvuig     of      New     Machar.        It      was  ^fte,   the    war    spent    some    time    on    a   cotton 

his   custom  to  preach    the  sermons  of  Tillot-  plantation  in  ConcordU  Parish,  La.    In  1868  he 

son   and   Evans   rather   than   his   own   composi-  Joined    the    editorial    staff    of    the    New    York 

tioiis.    for   he   was   already   chiefly   absorbed   m  Tribune;  in  1869  became  managing  editor;  and 

die  stud);  of  metaphvsics      In  1748  he  published  ;„  1872  editor-in-chief.     Underlils  management 

a  paper_  in  the  London  ' PhilOTo;)hical  Transac-  ,he  Tribune  has  come  to  rank  among  the  leading 

lions,'   in  which  he  opposed  Ihe  introduction  of  ^^.^  ^f  the  city  in  the  trustworthiness  of  itt 

mathematical    formulas    into    metaphysical    and  ^^^^   reports.     He   twice   declined   an   appoint- 

moral  speculations,  and  particukrly  criticised  the  ^^^t  as  minister  to  Germany,  was  minister  to 

statement  of  Hutcheson  that  the  beBeyolence  or  prance    in    1889-92    and    negotiated    important 

moral   ment  of  an  agent  is   •proportional  to  a  ^iprocity  treaties,  and  in  1^  was  the  unsuc- 

fraction   having   the   moment   of   good   for   the  ^^^f^^f  Republican  candidate  for  Vice-President. 

numerator,  and  the  ability  of  the  agent  for  the  ^e  was  the  special  ambassador  from  tke  United 

denommalor.''     He  was  eletted  m  1752  professor  gt^^,,  jo  Queen  Victoria's  jubilee  in  1897 ;  was 

of  philosophy  m  King  s  Coll(«e,  his  department  ^  ^i ember  of  the  American- Spanish  peace  ccm- 

comprehending   logK,   ethics,   mathematics,   and  ^^^j^^   ;„  p^^-^  |„   ,3^     ^^^  ^^  iaj  3^. 

physics      His    'Inquiry   into   the   Human   Mmd  bassador  at  the  coronation  of  Edward  VII.   in 

?"_:  ^     ■     ?"^"P'«^  ,  °'  .    (-on'mon    ,  ^^  1902.    In  April  1905  he  was  appointed  ambas- 

(1764)   aimed  at  the  refuUtion  of  Humes  skep-  ^^r  lo  the   Couft  of  Saint  Ja^s,  to  succeed 

tieal    theory.    Affirming    the    impossibi  ity    of  -.^^^-^^   fj    choate.     He  has  been  a  regent  of 

proving  the  existence  of  an  external  world  from  the  University  of   New    York   since   1878.     He 

reason,  or  experience,  or  instruction,  or  h^it,  hag  j^ritten:  'After  the  War,  a  Southern  Tour' 

or  any  other  principle  hitherto  known  to  phrios-  d^y).  iQhio  in   the  War'  (1868),  an  important 

ophers,  Reid  introduced  the  doctrine  of  an  ongi-  contribution  to  the   local   history  of   Ihe  State; 

nal  instmct  or  "common  sense"    (q.v.)    as  the  <Schools  oi  Journalism'  (1870);   'The  Scholar 

ground   of   the   belief.     In   IW   he   was   trans-  i„     Poiitics>    (1873);     'Newspaper    Tendencies' 

ferred  to  the  University  of  Glasgowas  successor  (1874);     'Town     Hall      Suggestions'     {1881); 

of  Adam  Smith  in  the  chair  of  moral  philosophy,  (jwo  Speeches  at  the  Qneen'^s  Jubilee'  (1897)! 

His  course  included  metaphysics,  moral  philos-  <Some    Consequences    of    Ihe    Late    Treaty  of 

ophy.  natural  law.  and  political  right.     He  was  Paris*     (1899);      'Our      New     Duties'     (1899); 

a  member  of  a  philosophical  society  before  which  i  a    Continental     Union'     (1900);     'Our     New 

he  read  several  essays,  including  an   'Examina-  Interests'    (1900);    and    'Problems    of    Expan- 

tion  of  Dr.  Priestley's  Opinion  Concerning  Mat-  sion'  (1900). 
ter  and  Mind,'   'Observations  on  the  Utopia  of 

Sir  Thomas  More,*  and  'Physiological  Reflec-         Held,  Sir  William,  Scottish  meteorologist 

tions  on  Muscular  Motioa'    In  1781  he  with-  and  colonial  governor:  b.  Kinglassie,  Fiieshire, 

drew  from  public  duties  to   devote  himself  ex-  1791  i    d.   London   21    Oct.    1858.     He   was   edu- 

clusively   to   philosophical   studied.     In    1785   he  cated  at  the  Royal  Academy  at  Woolwich,  and 

published  'Essays  on  the  Intellectual  Powers  of  in  1809  entered  the  arm^  as  lieutenant  of  engi- 

Man,*  consisting  of  his  academical  lectures,  and  neers,  serving  in  the  Peninsular  campaign  under 

in  1788  his   'Essays  on  the  Active  Powers  of  Wellington,  in  America  in  the  War  of  1812,  and 

Man,'  his  last  important  work.    An  edition  of  in  Belgium   in   1813.    He  was  appointed  gov- 

his  works  with  notes  and  dissertations  was  pre-  emor  of  Bermuda  in  1838  and  by  his  excellent 
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REID  — RBINACH 

__.    I  of  alTairs  greatly  improved  th«  in  the  despotistn  of  Hapoleoti,  and  eveatxaJlj 

deplorable  agricuJtural  condition  of  the  island  in  the  restoration  of  the  Bourbons. 
He  op=n«i  a  nwrket  lor  their  products  in  Nej#  Rdkiarik.  ri'ke-a-vik,  or  Ri^kiavik.  nk'- 

York  and  by  these  and  other  efficient  metiiods  yjvik    (Dan.    Reikevic),    IceUni    Mwtal    of 

l^ined    the    title   of    «the   good    govenior.'     In  n,e  island,  stands  on  the  southwestern  coast  and 

1846  he  became  governor  of  the  Windward  Is-  ;,  an  important  northern  port  from  which  con- 

landa  and  in  1848  he  returned  to  England  and  siderable  trade  is  carried  on.    The  climate  is  not 

was  appoinMd  Mpiraand.ny  engmeer  at   ^Voo^  ,ery  severe  as  generally  supposed.     The  people 

wich.     In  1851  be  was  knighted  and  appointed  are  unusoally  intelligent;  the  chief  institutions 

governor   of    Malta,   where    he    remained    until  in^ude  a  public   library,  churches,   schools.     A 

iSSS.    He  was  raised   to  the  rank  of  major-  great  fair  is  held  annually 

general  in   1856.     He  became  interested  in  me-  -o  ■  ,      .,  „ _  , 

teorology  in    1831   while  superintending  the  re-  ^    Ketmarna.    n-maroos,    Hoinwui    Sanm^ 

pair  of  injuries  inflicted  by  a  severe  hurricine  9^""^V      u   'iJ'-  "™''"^  ^  °«:  '^j-^ 

at  Barbados   and   engaged   in  a  correspondence  '^"«  '  ^^^'^  '/^     ^iTLf*^"?  '^'f*,*'*  ^'"^'^ 

with   William   C.   Kedfieid    (q.v)    of  Yale  Col-  ?*  J^"^-  and.  afterward  lertured  at   Wittenberg, 

lege.     The  correspondence   has   since   been  pre^  He  became  m   1723   rector   at  Wismar,  and   m 

sented  fo  Yale.     He  was  elected  a  member  of  '?^  ":^^  appointed  to  the  professorship  of  He- 

the  Royal  Society  in  1830.     His  publications  in-  ^""e*  J"   ^    GynuMSium   of   Hamburg,    whidi 

elude:     <An   Attempt   to   Develop   the   Law   of  ^^   subsequently   united   with   the   professorship 

"■  .     -.  .  —    .     .        '    .   .         ..  of    mathematics.    He    edited    the    works    and 

wrote  the  life  of  his  father-in-law,  <De  Vita  « 
Scriptis  J.  Alb.  Fabrid  Commentarius*  (173^). 
The  edition  of  Dio  Cassius,  begun  by  Fabricius 
and  ended  by  him,  shows  him  as  a  philologist 

'S'  in  a  favorable  light.    Among  his  furtber  publica- 

■  .     .,    ",.   ■  '   ".   ■-"   "  ,      /~-  'y -t,,^  tions    are:    'Die    vomehmsten    Wahrheiten    dw 

s.r.rf  m  lbtUn.c«  .rmy  during  theC,..i  War,  „,jrtichm    R,li8ion>    (1754);    'ItamchMgm 

lieadmasler  01  the  High  School,  Newport,  R.  I.,  (i^.,.„,„(,i„i,„)   f,..A%     t„  >t,.  (U/„i«.„Kr.».i 

1868-71.    He  sobneqiienily  taught  in  iheBontoi^  'VermnWehre'   (1756).    In  the  'Wo  fenbutjtl- 

Utin  School,  wanuoeriMendSnt  of  the  Brook-  S,*',  "^"""'^I'^'S  "{"'""rTj  S""?  ',^i^ 

line,  Mas,.,  ihool,  ifc-s,  wai  principal  of  the  'f  ■£"7,,"  ',?,',"*',,„'";  "t""'  ,T  'ff'  "'™ 

J^elfrTt'i,.'^''  St  ',"'c4.""H*?l'  S»^  wirt  V^t  t"p,  Sve^SoinerS 

»,'So°s;' Slii"" r'p»r'"' r"¥"i  -^^t^^^^  ft^ZS^A °^a,iz^n 

?;s:7,',S' h"£..S,"«co"S "iJLT,  srSaSg^-'sri,™' '•"  """■"  '="" 

«Som<  Famous  American  Schools'   (1903).  "'  Hamburg.    See  Lessi 


Rdghard,  regard,  Jacob  EUswordi,  Amer- 


Reiins,  remz.     See  Rheihs. 


n  educator :  b.  Laporte,  Ind.,  2  July  1861.    He  Rein«ch,  r 

was  graduated  in   iSi^  from  the  University  of  and  politician :  „         .  _ 

Michigan;  studied  also  at  Freiburg-ira-Breisgau;  ied   law   at   the   University   and    was    admitted 

was  assistant  professor  of  zoology  at  the  Uni-  to  the  bar  in  1877,  in  1881  became  secretary  to 

versity  of  ji^ichigan  in  1^7-8  and  iSgo-a;  and  Gambetta  and  continued  such  until   the   ^11   of 

directed    the    scientific    work    of    the    Michigan  that  minister.     Having  earlier  devoted  consider- 

Fish    Commission   in    i8gcv4.     In    1898   he   was  able  time  to  journalism,  he  returned  to  that  field 

placed  in  charge  of  the  biological  survey  of  the  in   1886,   becoming  proprietor   with   DenayrouM 

Great  Lakes   for  the  United   States  Fish   Com-  of  'La  Republique  Fran^aise.*     In  1889  he  was 

mission.   From  .1893  he  held  the  chair  of  zoology  elected  deputy  by  the  arrondissemeot  of  Digne, 

in  the  University  of  Michigan.    He  wrote  <The  and  was  re-elected  in  1893,  hut  owing  to  his  at- 

Anatomy  of  the  Cat'    (with  H.   S.  Jennings,  titude  of  criticism  of  the  Dreyfus  trial  and  his 

1901).  demand  for  a  revision,  he  failed  of  re-election  in 

Reign  ol  Terror,  a  period  of  the   French  '898.     He  published  a  nmnber  of  pamphlets  on 

Revolution,    conspicuous    for    its    horrors    and  !?'^  celebrated  case.     He  is  also  the  author  of 

cruelties.     It  is   generally  considered   to  extend  La  Servie  et  la  Montenegro'    (18^)  ;   'Voyage 

from  21  Jan.  I7g3,  the  date  of  the  execution  of  «"  Orient'  (1879) :  ''-«  M in  1st* re  Gambetta,  Hi s- 


Louis  XIV.,  to  28  July  1794,  when  Robespierre  'Oire  et  Doctrine'   (1884)  :  'Etudes  de  Literature 

and   other   sangiiinary   leaders   were   guilloHned.  «*  d  Histoire>    (l83S-g)  ;   'La   Politique  Oppor- 

Every  day,  during  the  Reign  of  Terror,  victims  tunisle'   (^890);  'Petites  Calilmaires'   (1888-9), 

were  hurried,  after  a  mock  trial,  fo  the  scaffold,  tieing  his  articles  against  Boulangism  published 

and  the  prisons  were  kept  replenished  by  fresh  '"    'Rep«bJique    Fran?aisc.'       He    edited    'Dia- 

captives   from   all   parts   of   France.    When   all  C'^s    «'    Plaidoyers    politiques    de    Gambetta* 

the  nobility  who  could  be  reached  had  been  cut  (1881-5).   and    'Depeches    Crrculaires,    Decrets, 

off,  the  middle  and  lower  classes  were  drawn  Proclamations      et     Discours     de     Gambetta' 

upon   for   victims,  and  the   terrorists  even   laid  (1870-1). 

traps  for  each  other,  in  their  mad  ambition  and  ReuiBch,  Salomon,  French  archie  ologist. 
fear  of  what  the  future  might  be.  At  'ast  a  brother  of  Joseph  Reinach  (qv.) :  b.  Saint-Ger- 
successful  coup  d'ftal  was  secretly  organized,  main-en-Laye  21  April  1858.  He  was  educated 
which  resulted  in  the  extermination  of  the  more  at  the  Lyce  Fontanes  and  the  Ecole  Normale 
rabid  revolutionists,  and  the  lifting  of  the  awful  Supericure  and  was  appointed  to  the  Ecole  Fran- 
nightmare  which  had  brooded  for  months  over  ^aise  d'Athines.  He  made  a  series  of  excai-a- 
France.    The  Reign  of  Terror  had  its  reaction  tions  and  investigations  at  Myrina  near  Smyrna 


BPUIBOU) — KBXHECKB 

In  i88o-a  and  in  i88£  was  an  attache  at  th^  Bj  European  mamnudogistB  the  American 
Museum  of  National  Antiquities  at  Saint-Ger-  wild  reindeer  or  caribou,  as  they  are  called,  are 
matn-en-Layc.  In  1890-2  he  was  assistant  pro-  con»dered  to  be  co-specific  with  R.  tarandiu,  but 
fessor  of  archaeologj  at  the  Ecole  du  Louvre,  American  students  recognize  two  native  species 
was  associate  curator  of  the  National  Museums  with  some  six  or  seven  sub-species.  The  wood- 
in  1893  and  in  1896  was  elected  to  the  Academic  land  caribou  {R.  caribou)  inhabits  the  wooded 
des  Inscriptions  et  Belles-Letttes.  He  has  pub-  parts  of  British  America  and  the  United  States 
■          -."■.—        -      (jjp. ,  ...                 .    .     ,     _   _ 


lished:    'Chronique   d'Orient*    (1885-91);    'De-  border  from  Maine  to  Minnesota.     Il  is   larger 

scription  raisonni  du  Mus^e  de  Saint-Germain'  than  most  varieties  of  the  European  reindeer, 

(1890)  ;   'Repertoire  de  la  Statuaire  grecque  ct  and  both  the  brow  and  bei  tinea  of  the  antlers 

romainc'    (1897-8);    *Guide   illustr^  du   Musie  are  much  palmated;  those  of  the  female  are  much 

national  de  Saint- Germain'   (1899)  •  etc.  smaller  and  little  palmated.    It  frequents  marshy 

Reinbold,    rin-bolt,    Adelheid.         See   Ber-  regions,  and  feeds  u;ion  leaves,  grass  and  shoots, 

TUOLD   FxAMZ  ''U'  '"  ^*""*  localities  at  least,   migrates  north- 

_  '.    .         '  ...  r,        -1         I  ward   in   the   winter   in   search   of   tree   lichens 

Reindeer,  a  very  distinct  genus  ffM^i^w.  of  f^fj  ^jc.)    and    reindeer    moss    iCladoina 

Cervida.  unique  m  the  possession  of  antlers  by  )a«giferina) .    Thfi   latter   is   a   valuable   lichen, 

both  sexes  thowgh  those  of  the  female  are  some-  ^^f^^  grows  in  great  abundance  in  the  north 
what  smaller.    The  Euro -Asiatic  reindeer  (ii«»-       f  ^      «      particularly  in  Lapland,  as  well  as  on 

f/fh    f^"f*"';/*  '.^'^    ^      ^"^!^^,?cr^!  the  tundras  of  Siberia  and  the  barren  plains  of 

«I  i^^  «»*:  Jf  "^c  K       .3!L^   ^,  \tf^  A'"ic  America.    It  constitutes  almost  the  sole 

=Lr,-     n;„^n=T,^n.I%^.n^.^^^  winter  food  of  the  reindeer.     Linna:us  says  it 

and  01  ,  and  runs  into  several  well  markea  varie-  _  ,         ■      i     ■_  i 1 <  .1 .  :*  ,„— 

ties.  TTie  reindeer  formerly  had  a  much  wider  f""^  ^°  luxunously  m  Lapland  that  it  sorne- 
geosraphical  range.^and  is  probably  the  bot  cervi  times  reaches  a  foot  m  he^ht.  Jhe  r^nd"" 
Sgura  described  by  Ciesar  ^  inhabiting  the  Her-  snatch  it  up  from  under  the  snow  with  their 
cynian  forests.  Its  remains  are  found  associated  *"»  ^'J''  ^"Uers.  On  this  plant  thp.r  existen^ 
with  hippopoumi  in  Heistocene  formations  still  ^^  well  as  that  of  the  Laplanders,  to  whom  they 
farther  3  in  Europe.  The  antlers  are  not  ''".  indispensable  den  ends.  Its  nutritive  prop- 
alike  on  both  sides,  the  great  palmated  brow  "t"^t  depend  chiefly  on  the  ge  almons  and 
tine  being,  as  a  rule,  developed  on  one  side  only.  Jtarehy  matter  of  which  it  is  largely  .composed. 
In  the  winter  the  fur  is  long,  grayish  brown  Its  taste  is  slightly  pungent  and  acrid.  When 
on  the  body ;  neck,  hind-quarters,  and  belly  white.  l>o'!«d  it  forms  a  jelly  possessing  nutritive  and 
In  sunmier  the  gray  hair  darkens  into  a  sooty  tome  properties.  ,  .  %  ■ 
brown,  and  the  white  parts  become  gray,  owing  The  Barren  Ground  caribou  (K.  areucut)  is 
to  the  shedding  of  the  long  hairs.  To  the  Lap-  a  smaller  species  with  larger  andera  which  occu- 
lander  the  reindeer  serves  as  a  subetitute  for  pies  the  more  central  and  northern  ^tien  plains 
the  horse,  the  cow,  the  sheep,  and  the  goat.  It  is  of  British  America.  This  species ;  If ves  m  herds 
extensively  employed  as  a  beast  of  draft  and  of  enormous  size,  said  to  rival  even  tjiose  of  the 
carriage,  being  broken  to  draw  sledges,  or  to  bison  of  former  days,  and  migrates  regularly.  In 
carry  men  or  packages  on  its  back;  the  large  the  winter  it  moves  southward  to  jhe  wooded 
race  of  Siberia  and  Kamchatka  being  used  espe--  belt  where  it  meets  but  docs  not  mx  with  the 
cially  for  the  latter  purpose.  A  full-grown  ani-  woodland  caribou,  and  in  the  spring  returns  to 
mal  can  draw  a  weight  of  300  pounds,  and  travel  the  shores  of  the  Arctic  Oceaa  See  Cabibou. 
at  the  rate  of  100  miles  a  day,  its  broad  deeply  Much  interesting  mformation  conciJrning  the 
deft  hoofs  fitting  it  admirably  for  traveling  over  habits  of  reindeer  will  be  found  in  the  narratives 
the  broken  snow.  In  winter  the  herd*  feed  in  of  Nordenskjold  and  Other  Arctic  travelers.  Be- 
the  woods  on  the  lichens  which  hang  from  the  sides  these  consult  Caton,  'Antelope  and  Deer  of 
trees,  or  grow  upon  the  ground,  to  secure  which  North  America'  (Boston.  i88r)  ;  Lydekkcr, 
the  shovel-like  brow  tine  and  the  hoofs  are  era-  'Deer  of  All  Lands*  (London,  iSm  ;  Richard- 
ployed  to  scrape  away  the  snow;  in  summer  they  son,  'Fauna  Boreah-American;! '  (London, 
move  to  the  valleys  to  feed  on  the  herbage  and  1829)  ;  Jackson,  'Annual  Reports  on  Remdeer  m 
shoots,  and  in  autumn  they  seek  the  sea  coast  Alaska'  (Bureau  of  Education,  Washington, 
in  order  to  escape  the  mosquitoes  and  gad-flies,  1892). 

where  they  feed  largely  upon  marine  alga:  cast  Rrindeer  II088.  See  Reikdoi. 
upon  the  shore.  So  important  are  these  animals  .  ^  ' 
to  the  Laplanders  that  they,  with  their  entire  Seinecke,  ri'nek-e,  Karl,  German  musi- 
households,  accompany  them  on  these  annual  mi-  cian:  b.  Allona,  Prussia,  23  June  1824.  He  was 
grations.  In  1891  16  head  of  domestic  reindeer  educated  by  his  father,  a  composer,  and  in  1834 
were  introduced  into  Alaska  by  Dr.  Sheldon  made  a  successful  concert  tour  as  a  pianist,  later 
Jackson  for  the  benefit  of  the  natives  who  tre-  becoming  court  pianist  to  the  king  of  Denmark. 
quently  suffered  for  food,  and  for  purposes  of  He  was  appointed  a  teacher  in  the  Cologne  Con- 
transportation.  The  experiment  proved  so  satis-  servatory  in  1851,  and  in  i860  was  made  pro- 
factory  that  larger  importations  were  made  in  fessor  of  piano  and  composition  in  the  Leipsic 
subsequent  years  and  the  number  in  Alaska  has  Conservatory.  He  has  become  well  known  as  a 
now  reached  about  10,000.  In  1898  Dr.  Jackson,  director  and  as  a  pianist  and  for  his  interpreta- 
as  agent  of  the  United  Stales  government,  pro-  fions  of  Mozart.  His  compositions  number 
cured  a  colony  of  Laplanders  to  train  the  natives  nearly  200,  are  characterized  by  great  refinement 
in  the  care  of  the  reindeer.  The  Esquimos  and  have  a  distinctly  classical  and  sccasionallj 
are  the  chief  owners  and  their  herds  promise  to  a  romantic  touch.  They  include:  'Serenade'; 
become  a  material  source  of  wealth.  Whether  'Aus  der  Jugendreit' ;  'Konig Manfred'  (1867); 
tliveor  dead  every  product  of  the  reindeer  serves  'Auf  hohen  Betehl'  (1886);  'Der  Gouvemeur 
»  useful  purpose.  von  Tours'  (1891);  etc 
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Reinhart,  rtn'h5rt,  Bettjamin  Franklin,  ment  des  philosophischen  Wissens'  (i79i)j 
American  arttst:  b.  Waynesburg,  Pa,  29  Aug.  'Grundlegung  einer  Sjmonyniik  fur  dm  all- 
1829;  d.  Philadelphia  3  May  18S5.  At  15  he  gemeinen  Sprachgebraach  ir  den  philosophischen 
began  to  study  art,  and  afterward  took  a  three  Wissenschaftcn'  (1812).  In  his  philosophy  he 
years'  course  at  the  National  Academy,  New  followed  Kant,  Fichte,  Bardili,  and  Jacobi.  Con- 
York.  In  1850  he  went  to  Europe  and  studied  in  suit  'Life'  by  his  son  E.  Reinhold  (1825). 
Paris  and  Dusseldorf.  Returning  to  this  coun-  Reinick,  ri'nlk,  Robert,  German  artist  and 
try,  he  settled  in  New  York  10  1868.  His  most  poet :  b.  Dantzic,  Prussia,  22  Feb.  180S ;  d.  Drcs- 
important  works  are  engravmgs,  and  include:  den  ?  Feb.  1852.  He  studied  painting  in  Berlin 
'Cleopatra'  {1865);  'Washington  Receivmg  the  under  Begas,  and  at  the  DiisBeldorf  Academy, 
Newsof  Arnold's  Treason';  'After  the  Crucifix-  and  in  i^  settled  at  Dresden.  He  displayed 
ion'  (187s)  ;  'Evangeline'  and  'Pocahontas*  superior  artistic  powers  in  romantic  and  his- 
(1877)  ;  'The  Pride  of  the  Village* ;  and  'Cap-  torical  subjects,  and  especially  in  such  works  as 
tain  and  the  Governor'  (1884)  ;  etc.  To  these  show  the  artistic  union  of  brush  and  pen. 
Should  he  added  portraits  of  the  Princess  of  Among  his  more  imporUni  productionfl  in  art 
Wales,  Duchess  of  Newcastle,  Carlyle,  Tennyson,  ,«  'Rachel  and  Jacob  at  the  Well' ;  'Well  Near 
Charles  O'Conor,  James  Buchanan,  Gen.  Win-  Qlevano' ;  and  numerous  etchings  contributed  to 
field  Scott,  Stephen  A.  Douglas,  and  others.  various    publications.      To    Rethel's    'Dance   of 

Reinhart,  Charles  Stanley,  American  art-  Death'    he  fumiahed  the  poetical  text  and  his 

list:  b.   Pittsburg    16  May   1844;  d.    Philadcl-  other  writings  include;  'Song-book  for  Artists' 

phia  30  Aug.   i8g6.     He  went  to   Paris  in  1867  (1833);    'Song-book  of  a   Painter'    {1837-44); 

and  Studied  at  the  Atelier  Suisse;  in  1868  entered  'Songs    and    Fables    for   the    Young'    (1844): 

the  Royal  Academy  in  Munich;  and  in  1870  re-  Hebel's    'Allemanic    Poems'    (1851)    which   h« 

turned  to  the  United  States.    Besides  noteworthy  translated  into  High  German ;  'Collected  Songs' 

illustrations  for  magazines  in  this  country  and  (iSja) ;    and     'Book    of    Poetic    Fables    and 

in    Europe,    he   produced    works    in   black-and-  Stories.' 

white,  water-color,  and  oil,  many  of  which  were  Reinicke,    rrnik-e,    Paul    RenC*    German 

exhibited   at   the    National    Academy.      In    1881  painter  and  designer :  b.   Strenz-Naundorf,  near 

he   agam   went  to   Pans   where   he   resided   til!  Halle,  i860.     Beginning  his  professional  life  at 

1891,  and  was  a  regular  exhibitor  at  the  Salon.  Weimar  in  the  studio  of  A.  Struys,  he  afterward 

Later  he  became  a  member  of  the  Society  of  became  a  pupil  of  E.  von  Gebhardt  at  Dussel- 

American  Artists,  New  York.    Among  his  works  ^oii.     In  order  to  extend  still   further  his  art 

in  black-and-white  -are  'An  American  Abroad,'  experience  he  went  to  Palestine  as  a  pnpil  and 

<A     Little     Swiss     Sojourn,'     and     'Reichstag  assistant  of   Piglhein,  at  that  time  painting  his 

Sketches';   m   water-color,    'Gathenng   Wood'  panorama  of  the   'Crucifixion  of  Christ,'   and 

(1877)  ;  'At  the  Ferry'  (1878),  and  'The  Span-  executed  a  considerable  portion  of  that  work. 

ish  Barber'   (1884)  ;  in  oil,  'The  Old  Life- Boat'  while  his  promise  as  a  painter  was  very  evident 

(1880);   'Washed  Ashore'    {1887);  and    'The  he  abandoned  the  easel  on  returning  to  Munich 

Rising  Tide'  (1888)-  and  became  chief  illustrator  for  the  'Fliegende 

Reinhart,  Johann  Christian,  German  Blatter.'  The  wonderful  skill  he  has  shown  in 
painter:  b.  near  Hof  24  Jan.  1761 ;  d.  Rome. 8  this  department  of  art  is  well  known  and  he 
June  1847.  He  began  his  professional  education  has  depicted  aristocratic  life  in  park  and  prom- 
as  a  divinity  student  in  l.eipsic  theological  school,  enade,  ballroom  and  theatre,  with  a  truthfulness 
but  soon  showed  a  very  decided  inclination  for  and  grace,  with  a  suggestive  wealth  of  detail 
art  and  became  a  pupil  of  Oeser.  He  afterward  and  consummate  finish  of  execution  which  are 
attended  the  Academy  of  Dresden.  The  lib-  unrivaled.  A  collection  of  his  designs,  under 
erality  of  his  patron,  the  Margrave  of  Baireuth,  ttie  title  'Spiegel hi Ider  aus  dem  Leben>  ("Re- 
enabled  him  to  visit  Rome,  where  he  fixed  his  flections  from  Life')  has  appeared  in  helm- 
residence.    His  compositions  are  rich,  nobly  con-  gravure  (18QO). 

ceived,  and  full  of  poetic  beauties,  but  his  color-  Reinkens,  rinTtens,  Joseph  Hubert,   Ger- 

ing  is  wanting  in  softness  and  warmth.     Of  the  man  Old   Cafliolic   bishop :   h.   Burtscheid,   near 

great  masters  he  most  strongly  resembles  Swane-  Aix-Ia-Chapelle,    Germany,    i    March    l8ai ;    d. 

velt.     Among-  the   most   excellent   paintings    of  Bonn  5  Jan.   1896.     He   was  educated   at   Bonn 

his  later  years  are  those  in  the  Masaini  Palace  and  Munich,  was  ordained  to  the  Roman  Catho- 

at  Rome.    He  was  also  successful  as  an  etcher,  lie  priesthood  in  1847,  and  became  professor  at 

Consult:   Baisch,    'J.   Ch.    Reinhart   imd   seine  Breslau  in  1853.     In  1870  he  protested  against 

Kreise'  (1882).  the  infallibility  dogma  and  was  suspended  from 

Ronhold.    rinTiolt,    Karl    Leonard,    Ger-  h'S  clerical  offices  and  in  1872  was  excomrauni- 

man  philosopher:  b.  Vienna  26  Oct.   1758:   d.  cated.    He  became  one  of  the  leaders  of  the  Old 

Kiel   10  April   1823.     His  parents  destined   him  Catholic  movement  and  in   1873  he  was  conse- 

for  the  church,  and  sent  him  to  study  with  the  crated  bishop  of  the  Old  Catholic  Church  wnh 

Jesuits  in  Vienna      When  the  order   was  abol-  his  official  residence  at  Bonn  and  was  recognized 

ished  in  1774  he  entered  the  college  of  the  regu-  f.s.  such  by  the   German   government      He  pub- 

laied  priests  of  Si.  Paul  (generally  called  Bar-  hshed:  'Hilarius  von  Poitiers'    (1864);    'K"- 

nabiles).  where  he   became,  at  22.  professor  of  H.'^t'""    und    Kirche'     C1876J  ;     'Lessing    uber 

philosophy.     He  left  Austria  in  1787,  and  the  same  Toleranz'    (1883)  ;   etc. 

year   was  appointed   professor   at   Jena,   having  Reinach,    rinch,    Paul    Samuel,    American 

.    celebrated    vindication    of    the    Rei-  historian  and  educator :  b.  Milwaukee,  Wis.,  i86a 


.1  against  two  chapters  in  Schmidt's  'His-  He  was  graduated  from  the  University  of  Wis- 

tory  of  the  Germans.'     In  1794  he  became  pro-  cousin  in  1893,  from  its  law  department  in  1894 

(essor  at  Kiel  and  remained  there  until  his  death,  and  after  studying  abroad,  became  professor  of 

Among  his  other  works  are  'tJber  das  Funda-  political  science  at  the  University  of  Wisconsin 

ntiz.rl.,  Google 
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in   iS^9-    He  is  the  author  of:   'The  Common  among  tbe  best  works  of  tlieir  kind  ever  writtei^ 

Law    in  the  Early  American  Colonies'    (1899) ;  and  their  extent  and  variety  exhibit  Uie  versatil- 

'World  Polities  at  the  End  of  the  19th  Century  itj  of  the  authors, 

as  Influenced  by  the  Orienul  Situation'   (1900);  tUhip^ng  Fever,  a  disease  so  called  from 

<Coloiind  Governmeni'    (190O;    'Colonial  Ad-  the  (act^t  during  apparent  convalescence  a 


(1903) ;  etc  relapse  of  all  the  symptoms  occurs;  and  this  may 

Rcaa  BlffendL     See  Epfrnu.  be  repeated  more  than  once.     It  is  also  called 

Reiske,     ris'ke,     Tohami     Jakob,     German  ^^ine    ^^J'"'    because    it    has   occurred   during 

philologist:  b.  Zorbiff,  Saxony,  25  Dec.  1716;  d.  seasons  of  destitution  since  1739-     Other  "-'"" 


Leipsic    14    Aug.    1774.     He    was    educated    at  ^°'  "  '^''e  seven-day  fever  and  lebru  r 

the     University    of    Leipsic    and    devoted   much  ^}  '»  infectious  and  contagious.     The  symptoms 

attention  to  the  study  of  the  Semitic  languages,  do  not  usually  show  themselves  for  three  or  tour 

particularly  Arabic.     Although  abjectly  poor  he  days  after  expgsuie  to  the  contagion.    Iheygen- 

joumeyed  to  Leyden  where  he  gamed  access  to  «"''>  begin  m  a  shivering  sensation,  with  head- 

the   library  and  continued  his  study  of  Arabic.  ?ch=.  and  with  muscular  pains  all  over  the  body. 

In  1758  he  was  appointed  to  a  rectorship  at  the  b"*  especially  in  the  lunbs;  then  the  pulse  rises, 

Nikolai   Gymnasium  at  Leipsic,    a  position  he  wid  the  temperature  increases ;  there  is  also  great 

occupied   until  his   death,  devoting  himself  to  tp'rs'. .  Pam    over    the    stomach,    and    retchmg. 

Greek  literature  in  regard  to  vi^hich  he  became  Sometimes  there  is  mtense  hunger,  aaA  the  pa- 

an  authority.     His  works  display  a  wide  erudi-  "ent  becomes  extremely  prostrated.     On  the  5th 

Hon  and  he  succeeded  in  attracting  public  atten-  or  7th  day  the  symjitoms  abate,  and  there  i* 

tion  to  the  value  of  Arabic  literature  in  the  world  "P'd  amendment  until  about  the  Mlh  or  isth 

of  learning.    He  edited:  'Theocritus*  (1765-6)  ;  day  from  the  beginning  of  the  symptoms,  when 

<Maximu3    TyriUs'     ((774-5);    'Plutarch'     (la  a  relapse  occurs.     Three  or  four  days  afterward 

vols.   1774-&)  ;  etc;  translated  from  the  Arabic  convalescence  again  begins,  and  in  the  majority 

and  Greek  classics  and  made  the  Latin  transla-  °'  '^^^^^  '^  «°^^  o"  to  complete  restoration  of 

tion  of  Abulfeda's  'Annales  Moslemici'  (1754).  ''^'*"-     Rejapsing  fever  is  not  often  fatal,  the 

Most  important  among  his  writings  is  'Animad-  death-rate   hem g   about   two   per  cent   of  those 

versiones  in  Gnecos  Auctores>  (6  vols.  1757-66).  attacked.    The  treatment  consists  in  giving  gentle 

Consult:  'Autobiography,'  edited  and  completed  laxatives  and  cooling  drinks,  a  light  nutntiouB 

by    his    wife    (1738);    Morus.    'Vita    Reiskii'  diet,  and  in  securing  to  the  patient  perfect  quiet- 

(1777)  ;  Haupt,    'Opuscula'    (1875-6).  ""s.    Relapsing  fever  is  known  to  be  caused  by 

r.  !.rt.  I  n     JL     L  /,-      -  a  spinllum   (Sptrochalm  obemteten),  a  micro 

Reifboka,  or  Eejedbucfca.  a  genus  (C^  organism   which    Obermeier  of   Berlin    showed 

«./.ro)   of  small  South  Afr.^n  antelopes    which  (,g     ,    ^^   ^e    constantly   present   in   the   blood 

have  horns  only  on  the  heads  of  the  males,  and  ^  (^^^  ^^^j^     this  diseaL. 
are  never  found  far  from  water,  affecting  par-         -r.  1    •_.•  ti.         1    ■  l  !_■  1. 

ticularly  marshy  valleys  and  the  reedy  bcwder*         Kclativ'ity.     The    relative    is    that   which 

of  the  larger  rivers.  The  type  is  C.  arundineum.  wsts  m  and  through  its  relation  to  something 

Other    species    are   the   roi   rhebok,   n^r   and  else,  as  opposed  to  the  absolute,  which  is  in  and 

QQ^Qf  for    Itself.     It    follows,   then,    that   every    finif: 

_,".  a    L-      ■•«  J  _.  t  thing  possesses  only  relative  reality;  for  it  is 

R«iane,  ra-ihan,  Madame,  stage-name  of  jetermmed  in  all  aspects  of  its  existwce  by  its 

Gamelle    (Rfeju)    Poaa     French    actress:    b  ^^j^ji^^^  ^^  ^,(her  thiligs.     Only  what  is  infinite, 

Pans  6  June  1857.     S^ejirst  appeared   .n   1B75  ^nd   so   all-inchisive.   can   be   absolute.    In   the 

m  'Revue  des  Deux  Mondcs'  at  the  Vaudeville,  psychological   sphere  the   so-called  law  of  rela- 

She    became   knovwi    for   her   impersonation    in  ^^.j      j^  ^  statement  of  the  fact  that  every  state 


melodramatic  parts,  particularly  in  the  title-role    ^c  rnr^si-^nueneit  ic  ^^r,  plpmi-nt  in  thi.  tnial 
.*  .11. J c.„.  /-i^.i   /,o^^5    —-"*■—  *"'  »•- "•       -  <-onsciousness  is  an  element  in  tne  total 


of  'Madame  Sans  Gene'   (1893),  written  for  her 


plex  of  conscious  life,  and  is  therefore  t 


by  Sardou  In  1895  she  toured  m  the  United  ^^^j,  influenced  and  determined  by  its  relation 
States  with  much  success.  One  of  her  later  to  the  other  elements  with  which  it  is  connected. 
appearances  was  in  'La  Passerelle  at  the  y,^^^^  ^^^^^^^  ^^  knowledge  the  law  of  relativity 
Vaudeville.  emphasizes  the  fact  that  knowledge  is  always 
Rejected  Addresses,  a  famous  collection  3  process  in  an  individual  mind,  and  depends 
of  parodies  by  the  brothers  James  and  Horace  upon  the  character  of  the  impressions  which 
Smith,  which  was  issued  anonymously  in  1812,  the  individual  receives  through  his  senses,  upon 
and  met  with  great  success.  They  were  written  his  past  experience,  and  general  intelleclual  char- 
as  a  burlesque  upon  the  many  prominent  and  un-  acteristics.  as  well  as  upon  the  purpose  and  in- 
successful  competitors  for  the  reward  offered  terest  that  has  led  him  to  acquire  any  particular 
by  the  management  of  the  Drury  Lane  for  an  information.  The  arguments  for  the  relativity 
address  to  be  delivered  at  the  opening  of  the  new  of  alt  knowledge,  in  so  far  as  they  have  been 
theatre.  Among  the  parodies  the  following  are  used  as  a  basis  for  skepticism  (q.v.).  have  bten 
the  work  of  James  Smith:  'The  Baby's  Debut*  answered  by  the  general  line  of  philosophical 
(Wordsworth)  ;  'The  Hampshire  Farmer's  Ad-  theory  which  points  out  that,  in  spite  of  indi- 
dress'  (Cobbett)  ;  'The  Rebuilding'  (Southey)  ;  vidual  differences  of  view  and  opinion,  science 
'Play-House  Musings'  (Coleridge) ;  'The  presents  us  with  a  large  and  increasing  body  of 
Theatre'  (Crabbe) ;  the  first  stanza  of  'Cui  propositions  that  are  accepted  as  objectively 
Bono'  (Lord  Byron)  ;  tbe  song  entitled  'Druiy  binding  on  all.  The  progress  of  science  may  be 
Lane  Hustings';  and  'The  Theatrical  Alarm-  descrifed  as  the  sifting  out  of  such  objective 
Bell,'  an  imitation  ot  the  Morning  Post;  also  truths  from  the  conflicting  mass  of  individual 
travesties  on  'Macbeth,'  'George  Barnwell.'  and  beliefs  and  opinions.  !n  one  sense  it  remains 
'The  Stranger.'  The  rest  arc  by  Horace  Smith,  true,  however,  that  all  human  knowledge  is 
The  'Rejected  Addresses'  still  hold  a  high  place  relative.     For  such  knowledge  must  always  be 
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incomplete,  and  as  incomplete  can   never  ex-  the  perseciitiona  were  over,  the  practice  of  ven- 

press  final  and  absolute  truth.  eration  of  sacred  relics  persisted  in  the  ChunA, 

Consult:  Hamilton,  'Lectures  on  Metaphys-  as  is  testified  by  the  writings  of  St.  Ambrose,  St. 

ics';   Mill,    'An  Examination  of  Sir   William  AugTJStine,  St.  Jerome  and  indeed  by  all  the 

Hamilton's   Philosophy'    (i86s):  Green,   'Pro-  Fathers  of  the  4tli  and  Sth  centuries.    Id  all  ages 

legomena  to  Ethics'   (1883)  ;  Bradley,  'Appear-  there  have  been  abuses  connected  with  the  prac- 

«nce  and  Reality'    (1893).  J,  £.  CRmsiON,  t'ce.    A  canon  of  the  Fourth  Council  of  Lateran 

Professor  Philosophy,  Cornell  University.  '«  ^^  y«r  'z'S  forbade  relics  to  be  wld  or  to  be 

Releaw    In   law    k  tlii-   name   triven   tn   a  exposed  outside  of  their  cases  or   shrmes,  and 

Com^^Uw  conveyance,  tawhkhthfwojd-r^  Prohibited  the  veneration  of  new  rdics  till  their 

lease"  is  the  operative  verb.     A  release  operates  authenticity  had  been  approved  by  the  pope:  and 

in  five  modes:  (1)  by  passing  an  estate,  as  when  »*?««  '^^^  »«  confirmed  in  decrees  of  the  Coun- 
3  joint-tenant  or  coparcener  conveys  his  estate  to  "^^^ 

his  co-joint  tenant  or  coparcener;  (2)  by  trans-  ReUcf,  in  old  English  law,  a  fine  or  com- 

ferripg  a  right,  as  when  a  disseissee  (a  person  position  paid  by  the  heir  of  a  tenant,  holding  by 

who    has    been    unlawfully    dispossessed)     dis-  knights    service    or   other    tenure,   to    the   lord 

charges  his  right  to  the  disseissor ;  (3)  by  extin-  on  we  death  of  the  ancestor  for  the  pnvilege 

guishmenl.  as  the  lord  releasing  his  seignorial  "^  succeeding  to  the  estate,  which  by  strict  feudal 

rights  to  his  tenant ;  (4)  by  enlarging  a  particu-  '»"  had  lapsed  or  fallen  to  the  lord  on  the  death 

lar  estate  into  an  estate  commensurate  with  that  o'  '"e  tenant. 

of  the  person  releasing;  (5)  by  entry  and  feoff-         I"   physical   geography,   the   undulations  or 

ment,  as  a  disseissee  releasing  to  one  of  two  surface  elevations  of  a  country, 
disseissors,  which  is  equivalent  to  entry  on  the  I"  painting,  the  appearance  of  projection  and 

properly  and  enfeoffment  after  putting  an  end  sohdity  in  represented  objects,  so  as  to  cause 

to  the  disseisstn.  them  to  appear  precisely  as  tliey  are  found  m 

Reliance,       An     American     yacht.     See  "aturt 
Yachting.  Relief  Sculptare.     S«  ScuLPrura. 

Relics,  the  mortal  remains  of  departed  Religion  became  an  object  of  comparative 
saints;  also,  objects  associated  in  memory  with  scientific  study  in  the  i^Ih  century.  Hegel 
them,  such  as  articles  they  used  in  life  —  clothes,  (ir?o-i83i)  was  the  first  to  combine  in  its  study 
vestments,  the  pectoral  cross  or  the  pastoral  stafi  the  historical,  scientific,  and  psychologic  methods, 
of  a  holy  bishop,  or  the  like:  similar  reminders  though  unable  from  lack  of  accurate  and  full 
of  the  life  and  death  of  Jesus  Christ  are  also  data  to  attain  valid  results.  F.  Max  Miiller 
relics;  and  the  religious  veneration  of  all  such  (1823-igoi)  applied  the  new  science  oi  philology 
relics  when  they  are  duly  authenticated  is  ex-  to  myths  and  thus  identilied  the  Dyaus  Fitar  of 
pressly  approved  by  the  Cathcdic  Church.  The  Sanskrit  with  the  Zeus  Pater  of  Greek,  the  Jo- 
Council  of  Trent  in  Sec.  xxv.  of  its  acts  and  piter  of  Latin,  and  the  Tiu  Fader  of  Teutonic, 
Decrees  regarding;  invocation  of  saints  condemns  which  equation  he  declared  the  greatest  histor- 
those  who  hold  that  "veneration  and  honor  is  not  ical  discovery  of  the  i()(h  century.  He  also 
due  to  the  relics  of  saints" ;  but  all  the  Protestant  urged  that  speech  modified  thought,  so  that 
churches  teach  that  veneration  of  relics,  or  relic  myth  was  partly  a  'disease  of  language.*  This 
worship,  is  a  sin  of  the  nature  of  idolatry.  In  philological  method  was  complemented  by  the 
favor  of  the  Catholic  doctrine  is  cited  the  teach-  anthropological  one,  founded  by  E.  B.  Tylor 
ing  of  the  early  Fathers,  who  find  both  in  the  (183*—),  who  seeks  the  sources  of  myth  not 
Hebrew  scriptures  and  in  the  New  Testament  only  in  speech,  but  in  the  attempt  to  explain 
the  highest  sanction  for  the  veneration  of  relics,  nature,  in  the  attributicoi  of  inferred  events  to 
for  example,  the  incident  of  the  coming  to  life  legendary  or  historical  persons,  and  in  the  com- 
again  of  a  corpse  on  contact  with  the  bones  of  position  of  myths  to  convey  instruction. 
the  prophet  Eliseus  ([Elisha:  2  Kings  xiii.  21);  Furthermore  he  seeks  light  on  religion  from 
and  that  recounted  in  Acts  xi>:.,  13  (compare  the  rites  and  customs  preserved  in  folk-lore. 
V.  15),  of  sick  persons  being  healed  with  "hand-  Definitions  of  religion  must  be  general 
kerchiefs  or  aprons*  that  had  touched  the  living  enough  to  include  its  lowest  and  highest  forms, 
body  of  St.  Paul ;  'there  is  a  power,*  says  St.  and  usually  seem  inadequate  to  religionists  of 
Cyril  of  Jerusalem  (Calechcscs  xviii.)  •latent  the  latter  type.  Definitions  vary  mostly  as  the 
even  in  the  bodies  of  the  just."  And  the  practice  animistic  or  naturistic  element  is  made  primary 
of  the  faithful  in  the  first  ages  of  ihe  Church  is  whereas  properly  they  are  coordinate.  Animism 
fully  consonant  with  this  belief  in  the  physical  is  the  worship  primarily  of  deceased  human 
and  spiritual  efficacy  of  relics.  The  early  Chris-  souls,  and  secondarily  of  nature-powers  upon 
tians  were  careful  to  save  the  remains  .of  martyrs  the  type  of,  or  in  close  association  with  these, 
from  desecration.  In  the  year  107  the  bones  Naturism  is  the  worship  of  nature-powers  sim- 
of  St.  Ignatius,  bishop  of  Antioch,  were  gathered  ply  as  man  or  animal,  without  analysis  into 
and  wrapped  in  fine  linen,  to  be  guarded  there-  body  and  soul,  achieved  by  personification, 
after  "as  a  priceless  treasure  left  to  the  Holy  Thus,  E.  B.  Tylor  defines  religion  as  "belief  in 
Church.'  In  the  year  167  the  faithful  of  Smyrna  spiritual  beings';  and  Albert  Uevillc,  as  "the 
exhumed  the  remains  of  their  bishop,  St.  Poly-  sentiment  of  a  bond  uniting  the  human  mind  to 
carp,  who  had  been  burnt  alive  ten  years  before  that  mysterious  Mind  whose  domination  of  the 
under  Marcus  Aurelius,  and  treasured  them  as  world  and  of  itself  it  reeogniies,  and  to  whom 
"more  precious  than  cnsHy  stones  and  more  val-  it  delights  in  feeling  itself  united."  But  recog- 
liable  than  gold.*  When  St.  Cyprian,  bishop  of  nition  of  animism  and  naturism  as  coordinate 
Carthage,  was  about  to  be  decapitated  (258  a.d.),  sources  of  religion  requires  a  definition  of  this 
the  Christians  east  towels  and  napkins  before  him  type:  Religion  is  the  belief  in  and  worship  of 
that  they  might  be  soaked  in  his  blood.    After  supersensuous   and  superhuman   being    (beings 
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.  MosQue  at  Delhi,  India.  2.  Pool  in  Shaivite  Temple,  Madura,  India. 
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or  B  being).     The  term  superscnsuoiis  denotes  humaa  nature;  and  is  aa  peculiar  to  him  a 

both  personified  nature-powers  and  dead  human  other  cultural,   for  no   other  mundane  cr< 

souls,   while   both   possess   superhuman  power,  exercises   iu      Religion,   therefore,    rests    upon 

Man   must  have   been  the   source,   one   way   or  the    same    firm    basis    as    the    Other    culturals. 

Other,  of  the  supersensuous,  of  life,  personality,  namely,  the  undeniable  and  unalterable  constitu- 

■oul,  or  spirit;   while  nature's  vast  operations  lion  of  men  and  of  nature,  in  both  of  which 

supplied  the  notion  of  superhuman  power.  the    Infinite    is    ever   present,   though    in    ever 

This  belief  in  and  worship  of  supersensuous  varying    degree.      Religion    shares   with    other' 

and  superhuman  being,  that  is,  a  god,  whether  culturais    also   the    vicissitudes    and    final   high 

it  were  tree-god,  storm-god,  or  sole  god,  became,  destiny  of  developmenL     It  began  in  vague  and' 

when  defined  and  established,  a  creed  and  a  cult,  crude    notions    and    practices;    very    generally 

the    latter    being    worship    by    offering,    prayer,  progressed;  and  then  either  suffered  arrest  and 

dance,  and  the  lihe.     Every  religion  must  and  sometimes  even  regress,  or  under  better  condi- 

does  contain  these  two  elements,  for  each  is  im-  lions   and   in   spite  of   survival    and   revival   of 

plied  in  the  other;  yet  their  ratio  varies  greatly  outgrown     traits,     attained     its     present     high, 

in  various  religions.     Thus,  Brahmanism  insists  though    not    yet   perfected    and    therefore    final 

mainly  upon  a   round  of  ritual   both   daily  and  stage.     The  causes  of  this  development  also  are 

seasonal,   whereas   Protestant   Christianity  cares  not  different  from  those  for  other  culturals,  and 

chiefly  for  conformity  to  a  confession  of  faith,  may  be  formulated  as  follows: 
Cult   and   creed    differ   also   in   their   ratio   of  (i)     Direct    Causation:    The    predisposing 

change.     Cult  remains  unchanged  for  centuries  cause  of  the  development  of  a  cidtural  is  the 

and  even  millenniums;  whereas  the  creed,  though  potentiality  (constitutive  norm  or  principle)  of 

it  may  remain  firmly  attached  to  the  same  cult,  mankind,  and  more  particularly  of  a  single  race, 

changes   slowly   under   the   influence  of   men's  people,  or  man.    This  is  heredity  with  varia- 

thoughts  in  other  spheres.    Each  lags  behind  the  tion.    The  exciting  cause  of  the  same  is  expt- 

current  belief  at  any  fliven  time,  which  must  rienced  nature  and  man.    This  is  environment. 

be  learned  from  individual  writers  and  speakers.  From    their    community    in    these    two    causes 

Creed    began    in    the    symbols    and    myths  there   arises    an   analogy  between   all   cultural 

wrought    by    imagination,   which    reason   elabo-  processes. 

rated  into   principles  and  dogmas.     A  natural  (2)  Indirect  Causation :  Each  cultural  stands 

object  becomes  a  symbol  when  associated  with  in  solidarity  with  each  other,  and  therefore  pro- 

a  human  experience,  as  water,  which  has  vari-  motes    its    development      This    is    interaction, 

ously  symbolized  purity  injudaism,  fertility  in  Whenever  two  or  more  human  groups  of  vari- 

Hinduism,  and  humility  in  Taoism.    The  appro-  ous    heredities    and    environments    meet,    their 

prialeness  of  the  last  symbolism  appears  in  that  mutual   comparison,   modification,  and  coniple- 

water  always  seeks  the  lowest  plac&     A  nat-  mentation  promote  development    This  is  inter- 

ural   process   becomes   a    myth   when   so   asso-  course. 

ciaied,   as    the   course   of  the   sun,  which   has  (3)  Traits:  Besides  these  laws  of  external 

formed  the  basis  of  such  divine  histories  as  those  causation,    there    are   others   of    inner    change. 

of  Amalerasu,  Vishnu,  and  Apollo.     The  relig-  These   are    continuity,    synthesis,   differentiation 

ious  products  of  the  imagination  are  as  reliable  with  unification,   and   classification.  _^ 

and  instructive   as   are   its   literary  products   in  That  religion  is  thus  hereditary  with  man,  or, 

metaphor    and    allegory.       These    symbols    and  to  speak  more  simply,  that  man  has  a  religious 

myths   deposited  by   naturism   usually   form  the  nature,   appears  certain   from   the   fact   that   no 

earliest  stratum  of  scripture  for  any  given  re-  tribe  of  men  has  been   found   without   religion, 

ligion ;    then    come    the    legends    deposited    by  as  is  now  granted  by  ethnologists,     As  God  did 

animism   especially   in   its   cult   of   heroes;   and  not  make  man  and  leave  Aristotle  to  make  him 

finally  sober  history  closes  the  record,  rational,    so    neither    did    he    leave    Moses    (or 

The  relation  between  creed  or  belief  and  Kongtie  or  Manu,  or  Zaratliustra)  to  make 
cult  or  worship  is  simple  and  direct.  Belief  in  him  religious.  After  all  other  causes  of  prog- 
the  gods  excites  man  to  a  sense  of  dependence  ress  have  been  allowed  due  weight,  there  is  a 
upon  them  in  that  he  hopes  for  good  and  fears  residuum  of  effect  which  implies  ihis  inner 
evil  from  them.  But  his  sense  of  freedom  growth  of  man  as  its  cause.  But  religious 
permits  him  to  secure  the  good  and  avert  the  nature  would  have  remained  mere  potentiality 
evil  by  means  of  worship.  This  was  naively  forever,  had  not  an  environment  of  nature  and 
rendered  by  offering  to  the  gods  whatever  was  fellow-man  excited  it  to  functioning.  This  ac- 
useful  to  man,  such  as  food  —  both  animal  and  cords  with  Leibnitz's  maxim;  "There  is  nothing 
vegetable,  clothing,  weapons,  and  ornaments,  in  mind  tiiat  was  not  previously  in  sense,  except 
The  natural  accompaniments  of  these  gifts  were  the  mind  itself,*  Of  this  environment,  nature 
prayer  and  praise,  which  stated  the  grounds  or  proved  occasion  for  nature- worship,  and  man 
conditions  upon  which  the  gifts  were  made,  for  ancestor- worship.  Minor  or  major  deities 
'Give  us  harvest  that  we  may  give  you  cake."  bave  been  drawn  from  every  kingdom  of  nature. 
Music  and  dancing  were  performed  on  the  same  Thus,  the  phallos  and  kteis  were  seen  in  water- 
principle  ;  and,  when  lively,  expressed  joy,  when  worn  stones,  while  trees  yielded  the  sakaki,  the 
Slow,  griet  pipal,  the  oak,  the  peach,  the  birch,  and  the 

Religion  as  defined  above  is  a  cultural,  that  mistletoe.    Water,  in  the  shape  of  wells,  springs, 

is,  an  activity  proper  and  peculiar  to  man,  and  rivers,  and   seas   has   everywhere   received   wor- 

as  such  takes  equal  rank  with  the  other  culturals,  ship,  as  also  has  fire.     The  greatest   gods  ha*-e 

industry,    knowledge,    art  —  whether    visual    or  taken   their   source    from   sun   and   moon,   wind 

audible  —  and   morality.     Religion   is   as   proper  and   storm,   heaven   and   earth,   the    last   named 

to  man  as  any  of  these,  for  it  springs  from  his  always  being  a  sexual  pair.     Divine  honors  have 

normal  impulses  of   hope  and   fear   in  presence  been    rendered    the    serpent,    fox,    monkey,    ox, 

of   the    world   about    him,   whether   nature   or  jackal,  and  bear  among  animals.    All  these  ob- 
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jects  could  do  some  things  beyond  human  power,  pessimism  in  sultry  India  show  influence  from 
and  were  credited  with  personality  in  so  doing,  environment,  but  the  iinrivaled  philosophic  at- 
Thus  they  became  superhuman,  supersensuous  tainments  of  these  kindred  Indo-Celtic  peoples 
beings,  tliat  is,  gods.  To  them  man  turned  in  must  be  attributed  to  heredity. 
his  various  needs,  as  the  sources  of  his  food.  First  among  the  indirect  causes  of  religious 
as  the  causes  of  events,  as  the  vast  or  infinite  progress  is  interaction  with  other  culturals. 
beyond  al!  finite,  as  the  incomparably  beautiful.  Thus,  in  industry,  writing  made  scriptures  pos- 
er as  the  guardians  of  right.  The  other  tap-  sible.  In  knowledge,  philosophy  guided  the 
root  of  religion  was  man-worship,  whether  of  great  reforms  of  the  6th  century  B.C.,  made  by 
ancestors,  heroes,  or  even  living  men.  World-  Laot?e,  Kongtze,  Gautama,  Buddha,  and  Xeno- 
wide  data  indicate  the  following  source  for  phanes.  The  Renaissance  was  pre-condition  to  the 
ancestor- worship.  Primitive  man  explained  his  Reformation ;  and  ever  since  science  has  corrected 
supposed  temporary  absence  from  the  body  in  and  interpreted  religion,  doinp  so  preeminently 
dreams  by  the  action  of  a  separable  self,  double,  as  the  science  of  religion  or  hierology,  of  which 
shade,  image,  or  breath,  as  it  was  variously  this  article  is  an  outline.  Moreover,  there  is  a 
conceived.  He  could  then  eriplain  death  as  the  religion  of  science,  inasmuch  as  what  science 
permanent  absence  of  such  spirit,  and  could  pre-  reveals,  reli^on  construes  as  the  will  of  God. 
sent  offerings,   in   return  for  which  the   dead  Fine  art  mightily  aided  religion   when  it  hu- 

Krson  (supersensuous),  now  become  also  super-  manized  the  vague  and  crude  nature-gods  by 

iman,  afforded  help  and  protection.    If  the  de-  means  of  the  idols  and  pictures  made  to  repre- 

ceased    had    been    famous    in     war,    invention,  sent  them,  the  temples  to  house  them,  and  tha 

learning,    or    holiness,    these    offerings    became  music,    dance,    and    drama    to    entertain    them. 

Jublic  concern  and  thus  hero-worship,  as  with  What  we  know  as  Greek  statues  were  mostly 
immu  Tenno  and  Rama.  Such  a  hero  is  some-  Greek  idols  and  reflected  their  consummate 
times  worshipped  while  yet  alive,  as  were  Ciesar,  beauty  back  upon  their  divine  originals.  Pro- 
Mikado,  and  Chaitanya.  Besides  the  above  oil-  gressing  literature  and  music  have  likewise  given 
jects  of  worship  or  creed,  also  the  methods  of  ever  nobler  expression  to  religion,  and  have  dins 
worship  or  cult  took  their  source  from  nature  advanced  religion  itself.  Ideals  of  morality  and 
and  man.  Thus,  the  festivals  at  midsummer  law  have  improved  both  the  creed  and  cult  of 
(still  important  in  the  Orient)  and  midwinter  religioa  Early  gods  sometimes  reflected  the 
(New  Year)  were  determined  by  the  sun's  sol-  current  cruelty  or  lust;  and,  as  morality  im- 
stices,  as  were  those  at  spring  and  autumn  by  proved,  were  either  corrected  into  nobler  types 
its  equinoxes;  while  hours  of  warship  were  as  was  done  with  Zeus,  or  vindicated  by  apology 
sunrise,  noon,  and  sunset.  The  fourteenth  and  as  with  Krishna.  Other  ^ods  with  better  rnyth^" 
seventh  days  were  successive  divisions  of  the  ical  implications,  like  Tien,  Agni,  Jahve,  and 
moon's  28-day  period,  and  sacred  alike  in  Apollo,  were  gradually  transformed  from  the 
Judaism  and  Buddhism.  The  birth,  puberty,  nature  to  the  moral  type  as  their  worshippers 
and  death  of  the  individual  called  for  ritual,  improved.  In  cult  it  was  morality  that  motived 
while  the  hero  added  to  these  the  dates  of  his  the  change  from  ceremonial  to  moral  purity  as 
victory,  enlightenment,  temptation,  or  the  like,  the  condition  of  approach  to  deity.  Politics 
Nature  gave  the  earliest  sacred  places,  around  also  influenced  rehgion,  because  victory  was 
tree,  well,  etc.,  while  offerings  to  earth-gods  attributed  to  the  favor  of  the  god,  as  when  Jv- 
were  buried,  and  those  to  heaven-gods  placed  piter  became  Opiimus  and  Maximus  over  his 
on  hill-tops  or  burned  to  ascend  in  flame.  The  rival?  among  the  Latin  tribes,  and  when  the 
first  sacrificer  was  father  or  chieftain,  and  the  national  experience  of  Judah  led  it  from  mono- 
first   sacrifices    food,   drink,    clothing,    weapons,  latry  to  monotheism. 

etc.     The  remains  of  food  or  drink  were  con-  Industry,   knowledge,   art,   and   conduct   st'U 

sumed  by  votaries  in  what  thus  became  a  peace  interact  witli  religion,  and,  in  combination  witii 

offering    or     communion.      The    accompanying  its   own    inherent   growth,   will   decide   the   fate 

prayer,   music,    or   dancing   were   equally   based  of   extant   faiths.      Thus,   all   polytheisms,   such 

on  human  models.  as  Shintoism  and  Hinduism,  are  doomed  by  the 

*"      It   was   combined   heredity  and   environment  unitary  conception  of  the  world,  which  is  held 

that   imparted   distinctive   characteristics   to   the  by  science;  and   Mohammedanism  must  end  or 

various   religions.     These   are  the   emphasis   on  mend   before   sculpture   and   painting,   which   it 

the  future  life  by  the  E^ptians;  the  power  and  now  prohibits,  as  well  as  before  morality,  which 

inscrutability  of  the  divme  among  the  Babylon-  it  now  violates  by  polygamy.    This  interplay  of 

ians;    loftiness    and,    latcr^    ethical    holiness    in  forces  exemplifies  the  late  laureate's  insight  that    • 

Jehovah  among  the  Israelites ;  the   duty  of  co-  "God  fulfils  himself  in  many  ways,  lest  one  good 

operation   with   Ahura    Mazda   to    improve   the  custom  should  corrupt  the  world.* 
world   among  the   Persians;   ascetic   neglect   of  The    inner    growth   of    religion,   further    in- 

the  world  among  the  Hindus;  insistence  on  the  fluenced  by  interaction  with  the  other  culturals 

moral  providence  of  Tien  by  the  Chinese;  visual-  as  above  explained,  has  developed  an  ever  nobler 

ization  of  the  divine  in  beautiful  forms  and  en-  conception  of  God  in  terms  of  personality,  which 

noblement  of  it  by  philosophic  reflection  among  can   differ   from   the   human   only  in  degree   of 

the  Greeks;  and,  finally,  the  control  of  religion  perfection,  amounting,  however,  in  the  case  of 

by  stale  needs  and  hierarchical   orders  among  the  monotheistic  God  to  infinity.     God  is  now 

the  Romans,     Even  entire  races  have  such  char-  apprehended    as    Infinite    Person    or    Absolute 

aflerislics.      Thus,   the   Semites   conceived   their  Spirit,  and  worshipped  because  held  to  possess 

gods   to   be   remote,   austere,   and   self-centred,  idealized  human  worth  in  each  and  every  sphere 

whereas  the   Indo-Cehs  made  theirs   immanent,  of  culture.     No  man  has  seen  this  God  at  any     ' 

genial,   and   related   lo   man.     The   Mongolians  rime.     God    was    revealed   by   himself  and   dis- 

approximated  the  Semites.     The  relipious  res-  covered  by  man  through  the  mediation  of  nature 

theticism  that  arose  in  beautifid  Greece  and  the  and  humanity  aided  by  the  other  culturals.    This 
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process,  however,  affords  no  ground  for  reducing  as  did  the  Indo-Cettic  nations,  same  eastward 

the  notion  of  God  to  any  of  these  terms ;  as  into  Persia  and  India,  others  westward  into  Eu- 

when  B.  Spinoza,  the  pantheist,  or  D.  F.  Strauss,  rope;    since  this  Isolation   involved   differences 

the  materialist,  would  identify  him  with  nature;  in  all  the  causes  of  development  direct  or  io- 

or    as    when    Augusts    Comte,    the    positiviat,  direct.     A   less  differentiation  arose  from  the 

would    identify   him   with   humanity.     Similarly  same   cause    without    isolation,   as    in    the   case 

religion    is   not  devotion   to  science,  as  J.   R.  of  the  numerous  sects  alike  in  Shintoism,  Mindo- 

Seetey  claimed;   nor  a   ■creation  of   the   spirit'  ism.     Buddhism,     Islamism,     and     Christianity, 

by  the  same  imagination  that  produces  art,  as  Later   on,   these   divisions   draw  together   into 

Albert    Lange   held ;    nor^    finally,    is    it    'ethics  associations,    unions,    and    the    like,    to    secure 

heightened,    enkindled,    lit   up   l:^    feeling,*    as  greater  ef&ciency. 

Matthew  Arnold  taught    In  particular  Schleier-  The  various  stages  of  development  afford  the 

macher  protested  against  this  last  misconception  best  basis  for  the  classification  of  religions,  and 

of  God  as  a  travesty  of  him  into  a  universal  hierologists  differ  only  as  to  the  fittest  marks 

policeman.     God's   function    is   not   limited  to  of  these  sUges.    Probably  the  beat  classification 

being  a  judge,  but  includes  every  noble  activity  is  into  tribal,  national,  and  universal.     The  na- 

fcnown   to   man.      Religion   is   as   unique  as  are  tional  or  moral   religions  extant  are  Shintoism, 

the  other  culturals,  none  is  false  and  none  re-  Confucianism,     Taoism,      Hinduism.     Jainism, 

ducib^e  to  the  other.  Parseeism,  and  Judaism;  while  the  universal  or 

The  other  indirect  cause  of  religious  progress  redemptive  religions   are   Islamism,   Buddhism, 

IS    intercourse    among    various    human    groups  and  Christianity.    But  every  like  is  not  the  same, 

such   as  tribes,   nations,   or  races.     Comparison  and   wide   differences   exist   within   the   bounds 

has  afforded  a  superior  religion  increased  con-  of    either    class.     Thus,    among   the    universal 

fidencc  in  itself,  as  when  Aryans  entered  India,  religions,  Islamism  is  sensuous.  Buddhism  is  at 

Modification  of  a  religion  has  resulted  from  its  least  negatively  ascetic,  but   Christianity  recog- 

introduction  among  other  people,  as  when  Bud-  nizes   both   normal   humanity  and   ideal   aspira- 

dhism   overspread   Asia.    And   complementation  tions.      Again,   Islamism   became   universal   only 

of  one  religion  has  been  supplied  by  another,  as  ty  force;   Buddhism  holds  exclusive  sway  over 

when     Confucianism,    Taoism,    and     Buddhism  only    Ceylon,    Burma,     Siam.    and     Nepal,    all 

made  a   religious  compound  in   China.  decadent  natbns;   whereas   Christianity   is  con- 

_     The  first  trait  or  inner  law  of  development  fcssed  by  the  great  world-powers.     The  princi- 

IS   continuity.      Nature   makes    no   leaps    in   re-  pies  of  Christianity  are  the  highest  and  its  forces 

hgion    or    elsewhere,    but    makes    progress    one  consequently   the    greatest   attainable,    but   both 

Step  at  a  time.     This  law  has  made  it  possible  a„ait  correct  adjustment  to  society  by  advancing 

to  trace  backward  many  a  creed  or  cult  through  science,  notobly  sociology. 

Strange   metamorphQSes_  to  primitive  notion  or  ,  ■  Finally,  no  hierologist  supposes  that  religion 

rite.     The  law  is  so  inevitable  that  even  so-  „;»  ^^„  p„ish,  for  it  makes  man  at  home  in 

called    founders    of   religion    could    effect   their  the  world  and  thereby  supplies  his  chief  menu! 

purpose  only  by  reform  of  what  they  found  at  need.    The  Lord's  Prayer  expresses  this  central 

"^^o.                                                      .     .        „      ,  truth   with   such   incomparable   purity  and   sira- 

Synthesis    was    first    observed    by    Hegel,  piidt,  that  it  now  constitutes  at  once  the  best 

Whenever   a  thesis  exceeds   moderation,   it   ex-  ^^eed  and  the  best  cult,  and  seems  assured  of 

cites    the    opposition    of   some    antithesis,    with  universal  acceptance. 

which   it   may  finally   coalesce   into   a   synthwis  Bibliography.— Brintoi,,        'The        Religious 

of    some    larger    fact   that    includes   both       So,  Sentiment'    {1876);   Caird,    'Evolution   of   Re- 

asceticism    always    tends    to    license,    and    ytee  Ugjonj    (1893)  ;  Meozies.   'History  of  Religion' 

ii^fju,  while  both  are  sublated  or  taken  up  mto  (iggg)  ;    MiJlIer,    'Natural    Religion*     (1889); 

normality.     This  was  the  consummate  Greek  in-  pfleiderer,  'Philosophy  and  Devdiopment  of  Re- 

sight,    mlden    agon,    nothing    too    much.    The  ii^^>    (1894);    Spencer,    'Sociology'    (1877); 

prime  example  of  synthesis   in   religion   is   mo-  Tiele,    'Elements   of   the   Science   of   Religion* 

dahty,  which  results  from  excess  of  either  one  (,89;);   Tylor,   'Primitive   Culture'    (1871). 

of  the  three  mental  functions  in  relation  to  the  ,- d,.™.» 

other    two.      Excess    of    volition    produces    the  ,,E?»'"'«f   BuCTLEv. 

modes  of  moralism.  legalism,  or  sacerdotalism;  .  l^-^verstty  of  Chvago. 

excess    of    intellection   produces    the   mode    of  Religion,  EstabHshed,  or  State  Religion, 

rationalism;  and  excess  of  emotion  produces  the  that  form  of  religious  belief  and  worship  which 

mode    of    evangelicism,    i^ietism,    or    mysticism,  is  recognized  by  the  government  or  constitution 

Ethnic  religions  begin  with  legalism  as  thesis,  of  a  country  as  national,  and  which  enjoys  ccr- 

react  to  rationalism,  and  synthesize  in  mysticism,  tain   privileges   and   is   supported   by   the   public 

When   a   universal   religion  begins  at   synthesis  treasury.     The   idea   of  complete   separation   of 

as  did  Christianity,  or  at  antithesis  as  did  Bud-  civil  government  and  religious  affairs  is  peculiar 

dhism,    it    passes    to    the   other    modes    in    due  to  modem  times.    In  the  ages  before  Christianity 

course.    Tlie  perfection  of  stable  balance  can  be  the  administration  of  religious  affairs  was  a  func- 

only  approximately  realized  either  by  individual  tion  of  the  state  and  the  priesthoods  were  orders 

or  by  people.     All   extant   religions   contain   all  in  the  state.     After  the  triumph  of  Christianity 

three  modes,  and  each  mode  should  tolerate  the  the   relations   between   church   and   state   in   the 

other.  Roman  empire  were  intimate,  and  the  civil  power 

Differentiation    with    unification    of    quality  freely    intervened    in    the    government    of    the 

also  marks   religious   progress.     The   stone   im-  church ;   the   prelates   of  the   church,   too.   were 

plements  of  various  savage  people?  differ  little,  vested  with   extraordinary  powers  by  the  state, 

and  so  do  their  religions.     But  civilized  peoples  Throughout   the   Middle   Ages   the   civil   power 

show  wide   differences   in   religions.     These   are  was  everywhere  in  the  last  resort  the  chnrdi's 

greatest  where  the  peoples  have  moved  apart,  armed  right  hand  for  the  enforcement  of  t 
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fomiity  in  religion.  For  a  long  time  after  the  aits  which  have  been  most  drawn  on,  and  witL 
Refonnation  the  uniformity  of  religious  belief  the  most  important  xstbctic  resuJt$,  for  religion. 
and  ceremonial  was  held  to  be  iadispen&able :  Music,  though  adding  notably  to  the  dignity  atid 
in  the  present  age,  though  in  many  countries  exaltation  of  public  religious  services  by  its  sub- 
State  churches  exist,  controlled  by  the  public  au-  jugatina  emotional  appeal,  leaves  ao  impressive 
thority  and  supported  from  the  public  purse,  uni-  signs  M  its  effectiveness,  like  the  other  arts, 
formity  is  no  longer  enforced  by  civil  penalties  and  needs  no  further  mer  ' 
and  the  subject  is  permitted  to  reject  the  state  it  found  nothing  like  di 
religion,  to  embrace  another  religion,  or  to  ig-  in  the  Christian  Religion. 
□ore  religion,  though  usually  dissidents  from  the  The  oldest  monuments,  those  of  Egypt,  are 
religion  of  the  state  suffer  certain  civil  disa-  architectural,  and  sculpture  and  painting  were, 
bilities.  It  is  urged  in  favor  of  the  national  rec-  as  a  rule,  subsidiary  to  this  art  Painting  in 
ognition  of  a  form  of  religion,  that  if  the  ma-  its  full  accon^)IishmeIlt  is  the  latest  of  those 
jority  of  a  nation  are  prevented  from  making  arts.  Among  the  older  races,  the  Egyptians 
this  public  recognition  of  it,  as  a. matter  of  pri-  rank  more  prominently  for  tlie  blending  of  Art 
mary  importance  to  the  state's  welfare,  then  they  and  Religion,  both  as  to  antiquity,  development 
are  subjected  to  coercion  by  the  minority;  and  and  monumental  sur\'ival,  while  the  Hellenic 
if  an  established  church  uses  no  sort  of  coer-  Greeks  were  the  most  conspicuous  and  exquisite 
cion,  its  being  supported  by  the  state  in  the  face  exponents  of  Religious  Art  of  all  the  pagan 
of  a  protesting  minority  is  no  greater  violation  races.  Sculpture  became  for  the  first  time  an 
of  equal  rights  than  would  be  its  disestablish-  ideal  art  in  Greece.  Sculpture  in  Assyria,  as 
ment  at  the  behest  of  the  same  minorky.  well  as  painting,  was  mainly  for  the  glorifica- 
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its   stereotyped    figures    showing    scarcely    any 

Religions  Art     Two  large   subjects   are  advance  for  centuries.     This  was  undoubtedly 

comprised    in    the    expression,    Religious    Art;  due  to  sacerdotal  restraint.     Greece,  which  had 

Religion  and  Art.     The  union  of  the  two  finds  borrowed  much  in  her  art  from  both  these  coun- 

a  development  in  practically  all  races,  and  a  not  tries,   shook  off   the   narrow   restrictions   which 

too  delayed  one ;  for  aspiration  and  sense  of  fettered  it  in  them,  and  forged  ahead  into  an 

beauty  are  almost  instinctive.     The  worshipful  exquisite    independent    style,    distinctively    her 

tendency  in  man  which  submits  him  to  some  own.    The  highest  expression  of  it  was  Reli- 

more   than  human  power  as  an  object  to  be  gion :  for  the  temples  of  the  gods,  and  statues 

adored,    served    and    propitiated,    ranges    from  of  the   gods  and    goddesses   themselves.    Were 

fetishism    through    idolatry,    ancestor    worship,  the     worthiest     objects     of     artistic      emprise, 

polytheism^  or   the   diviniiation    of  man,    and  True,  the  divinities  that  the  Greek  chisel  drew 

abstract  dualism  of  a  controlling  good  and  bad  from  the  marble  were  but  ideal  forms  of  human 

spirit,    up    to   the    Christian   cult   of   one   pure  beauty   invested   with   suggestion   of   moral   al- 

Supreme     Being.     The     Art     developed     under  tributes   of  the  loftiest   natural   conception. 

Christianity,  though  generically  included  under  This   Art  blended  with  Religion  reached  its 

Religious  Art,  and,  like  its  other  forms,  exhibit-  acme    in    Greece,    in    the    5th    century    before 

iiig  phases  and   modifications   due  to   race,   en-  Christ,  the  age  of  Pericles.     The  Persian  wars 

vironment,   influence  or  period,   is  apart  from,  had    swept    away    Oriental    despotism,    and    in 

and  superior  to  them  by   reason  of  the  higher  literature  and  art  the  Golden  Age  was  at  hand, 

ideals  which  dominate  it.     There  is,  moreover,  Pericles  encouraged  gepLus  of  every  kind.    *The 

no   art   which    Christianity  has   not  employed  Drama  and   Sculpture  both   elevated   the  Na- 

with    distinction    in    its    worship,   and    in    the  tional  Religion,"  says  Rio,  in  his  'L'Art  Chre- 

variety  and  profusion  of  such  productions  of  a  tien.'    The  School  of  Phidias  selected  as  some 

religious  character,  not  a  few  may  be  regarded  of   its   most   inspired   themes  the  divinities  of 

as  exemplars  in  their  respective  fields,  especially  the    people    for    whom    they    worked.      Pallas 

in  architecture  and  painting.    For  ihh  reason  Athena,  sprung  from  tlie  brain  of  Jove,  Goddess 

Christian    Art    demands    special    consideration,  of  Intellect,  as  tutelary  divinity  of  Athens,  the 

and  will  not  be  treated  under  the  present  head,  principal  city  of  Greece,  was  naturally  one  of 

See    Painting;    Poet- Renaissance    Painting;  the  most  compelling  inspirations  of  the  sculp- 

Renaisbance  Faintinc;  Roman  Catacombs.  tor's  arL     Nine  statues  of  her  were  carved  by 

*The  first  impulse  to  art   is  miKh  the  same,  Phidias,  the  master  creator  of  that  splendid  art 

whenever  or  wherever  it  is  felt  in  a  race,"  says  period.      Sophocles,    'great    and    pure   genius,* 

Liibke  in  his  'History  of  Art.*     Naturally,  these  took  devotedncss,   ennobled  by  the  accomplish- 

initial    movements    are    of    the   most    primitive  ment  of  a  great  duty,  as  theme  of  predilection 

character.     Among  relics  of  the  Cave  Dwellers  for    his    dramas.      The    exalted    scope    of    the 

are  bowls  with  animals  scratched  or  carved  on  dramatists  inspired  sculptors  and  architects  with 

them.     Animal -worship   is  a   rudimentary   stage  their   dignified   and   glowing   conceptions.     The 

of  Religion.     In  Egypt,  coupled  with  ancestor-  severe     but     exquisite     beauty    of     the     chaste 

worship,   it   long  retained   a   hold.     ITie  art  of  Athena   was   the   sculptural   embodiment   of  the 

Egypt  rose  chiefiy  out  of  the  latter.     Some  of  Art  Spirit  of  that  glorious  epoch,  the  ideal  Jm- 

the  earliest  structural  efforts  of  Man  have  sug-  personation  of  contained  strength  and  wisdom; 

gestion   of  Religion  in  them;   for  instance,   the  just  as  the  chryselephantine  statue  of  Zeus  for 

dolmens  and  cromlechs ;  the  former,  consisting  the   Temple   of  Olyinpia,   likewise  the  work   of 

of   a    stone   placed    transversally   upon   perpen-  Phidias,  was  crystallization  of  the  national  idea 

dicular  ones,  suggests  an  altar  even  more  than  of  the  Supreme  God,  a  divinely  human  type  of 

a   tomb;    the   latter,   of   a   circle,   or   circles    of  masculine  perfection. 

stones  surrounding  a  central  monimient.    Archi-  Venus,  the  goddess   of  a  decadent  age,   was 

tectuie,  sculpture,  painting,  and  music  are  the  unable  to  inspire  the  people  that  worshipped  her 
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with  the  virtues  of  which  they  stood  in  need;  the   top  with   a   narrow   gate  between,     Thii 

beautiful  in  the  sensuous  grace  of  art,  but  with  entrance  led   to  an  open  court  with   porticoes. 

the   vivification   of  religious   feeling  evanescent.  Beyond  were  other  halls,  leading  to  the  small 

Rio,  a  propos  of  the   Athena   of   Phidias,  pro-  sanctuary,  or  cell,  only  a  few  feet  in  dimension, 

pounds  a  fascinating  query :  "Was  she  not  the  in  whose  gloom  reposed   the  god.     There  were 

formula    of   a    dogma    lost    long    ago    for    the  no  windows  in  the  temples  and  the  great  wall 

people  but  glanced  at  and  put  together  by  PU-  spaces,   as   well   as   the   columns   and   cornice, 

tonic  philosophy?    The  different  traditions  rela-  were    covered     with     hieroglyphic     inscription, 

ttve  bi  her  cult  resemble  the  feeble  rays  of  a  figures  of  gods  and  of  rulers,  painted  in  bright, 

primitive  revelation.*  primary  colors.    There  is  no  high  ideaffeeling 

The  Amazon  of  Greek  art  was  a  transition  in  symbolic  religious  portrayal.     The  gods  are 

from  Minerva  to  Venus,  and  the  best  exponent  distinguished    from    humans    in    the    Egyptian 

of    this    transition    in    dramatic    poetry    was  paintings  by  different  heads  of  animals  and  by 

Euripides,  less  than  Sophocles  or  .ffischylus  in  the  dress  they  wore.    These  animals  were  hiero- 

the  association   of   religion  and  art.  but   who  B'yphic  signs  of  their  names.    Thus  Thoth  had 

exploited   more   than   he   is   commonly   credited  the   head   of   an   ibis;    Anubis,   that   of   a   dog; 

with  doing  the  religious  side  of  national  tradi-  Hathor,  that  of  a  cow ;  the  goddess  of  Neith. 

tion  and  made  war  against  mythological  absurd-  that  of  a  lioness,  and  so  on.    The  dress  of  the 

ities.      There    were    fifty    Amazons    sculptured,  gods    resembled    Uie    short    ancient    undress   of 

]ife-size,  in  the  porch  of  the  Temple  of  Diana,  women,  and  they  had  a  special  beard,  longer  by 

in   Ephesus:    guardians   of   her   whose   favorite  two   inches   than   that   of   mortals,   and   turned 

virtue  was  chastity.  up  at  the  end.     They  are  not  living  things  like 

No  people  ever   reveled  more  in  the  joy  of  the  Greek  gods,  but  merely  important  symbols. 

living    than    the    Greeks,    and    the    wine    that  The  ancient  mythology  of  Egypt  supposed  gods, 

inebriated  them  was  Beauty  and  Religion.     But  then    demi-goda,    then    the    mysterious    Manes. 

if  the  gods  were  the  theoretical  object  of  their  Ptan  "^  ™   »'"='  of  the  gfods,  and  his   four 

worship,  the  passion  for  Beauty,  which  led  for  sons,  Ra,  bhu,  Seb  and  Osms,  represented  re- 

the  first  time  to  the  evolution  of  the  Ideal   in  spectively     fire,     air,     earth      and     water,     Isis 

Art   was    probably   a    more   constraining   cult  was  die  sister  and  wife  of  Oiins,  and  Horns 

Deities  peopled  bis  land  to  a  Greek.     In  grati-  was  their  son.     Anubis  was  also  son  of  Osiris, 

tude    for    the   exhilaration    which   was    aroused  Set,  the  evil  god,  tried  to  destroy  Osms,  who 

■within  him  as  the  physical  world  poured  through  was  protected  by  Horus.     A  symbol  of  Horus, 

the  portals  of  his  vision,   he  returned  thanks  a  great  sun-disk  with  widespread  colored  wings, 

to  the  gods   who   ruled  the   earth,  the   sea,  the  was   sculptured   over   the  doors   of  the   temples 

sky,  by  erecting  to  them  temples  in  which  ma-  to  drive  away  unclean   spirits, 

terial.   mass.   line,   and   proportion  Wended   into  Another  note  of  Egyptian  art  is  the  Uraus, 

a  dream  of  structural  beauty,  and  by  bodying  a  venomous  Egyptian  serpent  which  always  en- 

forth  in  marble  the  human   form  with   every  circled  the  diadem  of  the  Pharaohs,  as  a  symbol 

physical  and  ethical  grace  possible  to  Man,  and  of  royal  power,  because  of  its  swift  effects,  for 

giving  to  them  names  of  the  gods.    The  aroma  life  or  death.    The  sun-god,  Ra,  conquered  the 

of  their  superhuman  beauty  has  survived  to  this  Urseus    for   his    diadem.     Snakes   were   kept   in 

day     The  Renaissance  caught  something  of  the  the  temples.     Plutarch   says  the  snake   was  rft- 

Greek   spirit,   but   not   its   exuberant   vitality   or  vered  as  something-  sacred  because  of  its  power 

creative  glow.    There  is  a  higher  religious  beauty  of  gliding  along  without  the  aid  of  any  limbs, 

to  the  best  paintings  of  the  Christian  artist  to  like  the  stars. 

one  who  brings  religious  eyes  to  see  them  with,  .  Different  cities  were  devoted  to  this  or  that 
but,  barring  the  charm  of  color  and  the  tone  special  god.  Memphis  was  faithful  to  Ptah. 
and  depth  of  its  pigments,  a  religious  Greek  Abydos  to  Osiris,  Denderah  to  the  goddess 
artist  might  look  upon  the  Sistine  Madonna  Hathor,  From  the  oldest  records,  the  pyramid 
with  more  curiosity  than  reverence,  while  even  te.tls,  the  development  of  religion  was  com- 
ascetic  eyes  of  the  period  of  the  Renaissance  plete  and  remained  practically  the  same  there- 
must  needs  have  fell  a  touch  of  exaltation  after,  though  there  were  myths  and  much  irre- 
before  the  Pallas  Athena.  eoncilable    confusion.    The    sun-god,    Ra.    was 

Egypt  was  antipodal  to  Greece  in  its  religious  common  to  all  ^ypt.  There  was  a  close 
art  The  mythology  of  the  region  of  the  Nile  relation  between  kings  and  gods  and  priests. 
was  a  blend  centuries  old.  The  sombre  shade  of  The  kings  conciliated  the  gods  by  building  and 
death  was  its  characteristic  as  life  was  that  of  mamtaining  temples.  King  Tdiuti-mes  111. 
the  Greeks  The  Egyptian  temple  was  massive,  (iS33  B.C.)  built  the  temple  to  Osiris  at  Abydos. 
heavy  and  provocative  of  chastened  feeling.  On  an  obelisk  is  an  inscription  'King  Tehoti- 
Through  the  centuries,  the  type  persisted.  The  mes  has  caused  this  monument  to  be  erected  m 
Greek  temple  appealed  more  to  the  spectator  remembrance  of  his  father,  the  god  Herem-Khu 
looking  at  it  from  without  than  to  him  who  be-  (that  is,  Helios,  the  Sun).»  Khamnes,  son  of 
heJd  its  interior,  and  the  severe  Doric  style  Rameses  II.,  was  high  priest  of  Ptah  at  Mem- 
was  succeeded  by  the  greater  omateness  of  the  phis,  and  did  much  to  restore  the  worship  of 
Ionic  and  the  Corinthian,  The  Egyptian  tern-  Apis,  the  living  type  of  Ptah-Sakari.  Osiris  at 
pie  like  the  Indian,  consisted  of  a  cluster  of  intervals  became  incarnate  m  a  bull  with  exotic 
different  parts  enclosing  a  small  sacred  shrine  markings.  The  Serapeum  was  the  tomb  of  the 
in  which  reposed  the  god.  A  row  of  Sphinxes  bulls  thus  glorified  by  the  indwelling  of  the 
or  ram-headed  Colossi,  all  alike,  and  in  an  atti-  god,  who  if  they  lived  twenty  years,  were  cere- 
tude  of  repose  which  expressed  reserve  and  moniously  slain,  and  their  exuvix  preserved 
stolid  dignity,  but  little  grace,  led  up  to  the  and   revered. 

1  two  similar  facades  convergent  toward  Painting    with    the    Egyptians    was   only   a 
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kind  of  picture-writing,  although  interesting  as  modified    from    Etruscan    buildii^    in    their 

decoration.     Even    subjects    that    seem    secular  earlier  work  and  from  the  Greeks  in  their  later, 

and  domestic  had  affiliation  with  religion  which  They   brought   the   arch   and   the   vaulted   roof 

they   would   lack   in   another   race.     Agriculture  to    great    perfection.      The    Coriathian    order, 

was  to  be  practised,  for   instance,  in   Elysian  which   they  largely  affected,  was  modified,  in 

fields   after   death.     The  cdors   employed   were  their    efforts    to    lend   it    fulness   and    strength, 

black,    green,    red,    yellow,    blue,    brown,    and  into    the    Composite    or    Roman    order.    The 

while.     The  colors   employed   for   the   pictured  Pantheon    of    Rome,    the    iinest    monument    o£ 

gods    were   vivid   red,    green,   yellow,   or   blue.  Roman  architecture,  was  built  by  Agrippa   (13 

Religious,  historical  and  domestic  themes  were  au-).     It  was  one  of  the  grandest  buildings  of 

treated  with  considerable  uniformity.    The  wor-  the  ancient  world.     The  Tomb  of  Hadrian,  the 

ship  of  tlie  dead,   rites  of  burial,  weighing  the  Castle  of  San  Angelo  to-day,  surmounted  by  an 

departed  soul  in  scales,  transportation  of  mum-  angel,   surpassed   any   sepulchral   monument   of 

mies   in  funeral  barges,  the  king  offering  gifts  ''s  time. 

to  the  god,  are  some  of  the  religious  subjects.  The  religious  art  of  the  other  nations  of 

A  painted  chronicle,  that  is  the  note  of  Egyptian  antiquity    was    inferior    to    the    manifestations 

Art.     Leipsius  calls  the  art  of  Egypt  'a  child :  of  't  already  recorded.    There  is  no  sculpture  or 

a  strictly,  heedfully,  narrowly  brought-up  child."  paintingof  an  early  date  in  Chaldsea  or  Baby- 

The  child  never  grew  up.    A  network  of  sacer-  '"",  though   Chaidatan  traditions  have  been  the 

dotal  prescription  enmeshed  all  the  monuments  foundation  of  the  arts  of  western  Asia.     They 

of  mar's   life   and   paralyzed   individuality   and  worshipped  heavenly  bodies  and  the  temples  were 

originality  in  Art.    Painting  was  not  merely  on  also    observatories.    Phienician    Art     (q.v.)    is 

flat  surfaces.    The  Egyptians  colored  their  baa-  a    mixture    of    Assyrian    and    Egyptian.      In 

reliefs,  and  the  designs  incised  deeply  in  the  Assyrian  art  there  are  winged  figures  of  bulls 

stone,  which  are  called  bm-rcliefs  tn  creux,  or  with    bearded    human    heads.      There    are    no 

hollowed   reliefs.     The  lotos,  or  water-lily  of  traces  of  Median  art.    The  religion  of  the  Per- 

the  Nile,  was  anciently  used  in  religious  rites  sians   was  based   on   a   dualism  of  essentially 

and  figured  in  art  decoration.     It  was  carried  moral   character.     The   Kingdom  of  Light  or 

from  Egypt  to  Assyria  and  has  place  with  the  Ormuzd;  Goodness,  is  opposed  to  tJie  Kingdom 

fir-cones  and  honeysuckles,   introduced   in  later  of     Ahriman     or     Darkness.    In     Persian     art 

sculpture  in  Nineveh.     In  India,  it  serves  as  a  (q.v.),    the    King    is    represented    worshipping 

Buddhist   symbol,   the   petals   in   the   wheel-like  Ormuzd,   the   God  of  Light,  with  Feronher,  or 

form  of  the  flower  typifying  perpetual  cycles  of  Wisdom,   over   his    head,    as    a   man    with   the 

existence.  wings  and  tail  of  a  bird.     The  stone  altars  on 

The  religious  art  of  Egypt  is  inferior  to  the  mountain  tops  are  the  chief  monuments  of 
that  of  Greece  not  only  because  of  its  being  Persian  religious  art,  though  it  was  really  the 
symbolic,  restricted,  sombre  and  heavy,  but  be-  followers  of  Zoroaster  who  venerated  fire  as  a 
cause  the  idea  of  divinity  with  the  Egj-ptians,  symbol  of  the  Deity,  Ormuzd. 
in  Art,  at  least,  was  not  anthropomorphic.  Their  Religious  art  in  India  appears  to  have  begun 
gods  had  animal  heads.  A  god,  therefore,  was  with  Asoka,  who  adopted  Buddhism,  and  was 
non-human  and  monstrous  io  this  respect,  just  the  Buddhist  Constantine.  Buddhist  architec- 
as  the  hundred-armed  god  of  the  Buddhists  is  ture  is  the  oldest  style,  and  it  embraces  monas- 
in  Indian  Art.  Symbolism  does  not  lend  itself  teries  hewn  out  of  the  solid  rock ;  high  memorial 
to  ideahsm :  hence  its  lack  of  development,  mounds,  or  Topes ;  Pagodas,  detached  buildings 
The  art  of  Greece  and  Egypt,  however,  affords  surrounded  by  a  series  of  walls,  and  Mosques, 
the  two  most  significant  eitamples  of  religious  built  by  Mohammedan  conquerors  who  brought 
art  among  the  nations  of  antiquity.  Roman  their  own  style  with  them  and  combined  .with  it 
art,  bonowed  from  the  Greek,  and  although  it  native  ornamentation.  In  the  very  first  period 
created  no  ideal  forms  in  Art  which  were  Indian  art  attained  a  distinctive  style,  which 
original,  it  produced  sculpture  only  second  to  was  employed  in  religious  monuments. _  The 
Grecian,  either  the  work  of  Greek  artists  after  Brahminical  sects  adopled  it  and  later  it  was 
the  subjugation  of  Greece  by  the  Romans,  or  transformed  by  profane  ornamentation.  The 
imitation  of  Greek  ideals  by  Roman  sculptors,  founder  of  Buddhism,  Gotama  Sakyasinha,  re- 
Sculpture  as  an  accessory  to  architecture  and  formed  the  old  Hindu  pantheism,  Brahmanism. 
in  portraiture  was  carried  to  much  perfection  He  is  represented  seated  on  the  sacred  lotos 
under  the  Roman  emperors  who  succeeded  Au-  which  is  supported  by  the  avatar  of  Sakya,  the 
gustus.  In  the  Arch  of  Titus,  erected  as  a  lion.  There  is  some  similarity  between  the 
memorial  o£  the  conquest  of  Jerusalem,  there  Buddhist  temples  and  those  of  Qiristianity. 
was  represented  a  procession  carrying  away  the  Rows  of  pillars  separate  the  nave  from  the 
spoils  of  the  Temple,  including  the  Ark,  and  aisles,  and  a  small  dagoba,  or  shrine,  rises  at 
die  seven-branched  candlestick.  Although  this  the  end  of  the  cave  (the  temples  were  originally 
is  not  religious  art,  for  it  only  commemorates  monasteries  cut  from  the  rock)  in  which  is  the 
an  Imperial  victory,  yet  is  is  mentioned  as  in-  seated  image  of  Buddha.  ,  This  is  where  the 
teresting  that  the  two  art  products  of  the  Jews  altar  would  be  in  a  Christian  church.  The 
which  were  most  sacred  should  thus  be  exhibited  Mosques  are  the  most  remarkable  of  all  the 
as  a  note  of  the  triumph  expressed  in  a  monu-  Indian  buildings. 

ment  to  the  glory  of  a  pagan  emperor.  Cameo-  Mohammedan  religious  art  has  peculiar  re- 
cutting  and  bas-reliefs  on  sarcoph^i  were  st fictions  and  yet  quite  a  distinct  character. 
artistic  productions  finely  executed,  in  the  de-  •Images,*  it  is  said  in  the  Koran,  "are  things 
cline  of  the  Roman  Empire,  when  the  arts  had  to  be  held  in  abhorrence.*  Tradition  also 
also  declined.  ascribes    to    Mohammed's   oral    utterances    this 

In    architecture,    the    Romans    copied    and  one:  'Woe  unto  him  who  paints  the  likeness 
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of  a  living  thing:  on  the  Oa;  of  Judgment  those 
whom  he  has  depicted  will  rise  up  out  of  the 
grave  and  ask  him  for  their  souls.  Then,  verily, 
unable  to  make  the  work  of  his  hands  live, 
will  he  he  consumed  in  everlasting  flames* 
With  figures  thus  barred,  the  art  of  the  East 
is  mainly  decorative.  All  races  alike  begin  with 
surface  decoration,  whether  wall  painting,  glass 
paint iag  or  tapes iry.  But  the  evolution  of 
Western  art  led  to  the  treatment  of  a  flat  sur- 
face in  a  way  to  remove  the  sense  of  flatness. 
Color  is  only  a  means  in  painting  that  has 
reached  a  developed  state,  hut  it  remains  an  end 
in  itself  for  the  East  which  regards  it  as  an 
ornament,  and  the  Oriental  feels  no  need  of 
anything  in  art  that  transcends  ornament  Arab 
predilection  for  fliis,  and  the  exclusion  of  animal 
forms,  lead  to  designs  in  which  geometrical 
figures,  vegetable  forma,  and  letters  or  sen- 
tences from  the  Koran  are  the  elements.  With 
sculpture  banned  as  to  its  principal  object,  and 
only  flat  ornament  of  conventional  dcMgn,  there 
is  not  ^uch  to  be  said  for  Mohammedan  reli- 
gious art  in  sculpture  and  painting.  The  same 
color  effect!  are  found  in  secular  and  in  sacred 
buildings.  In  the  beginning,  Mohammedans 
fotmd  that  Christian  churches  served  well 
enough  for  their  religious  rites.  The  earliest 
mosques  were  boilt  by  Christian  architects. 
Almost  every  new  style  of  architecture  is  the 
result  of  the  requirements  of  a  new  religion. 
Gradually,  therefore,,  the  Arabesque  style  of 
decoration  asserted  itself,  and  the  horseshoe 
arch  originated  in  their  architecture.  This 
novelty  became  and  has  continued  a.  distinctive 
feature  of  Mohammedan  Architecture. 

tn  a  mosque,  a  portko  surroiinds  a  fountain 
for  ablutions:  in  the  southeast  part  is  a  pulpit, 
and  in  the  direction  in  which  Mecca  lies  is  a 
sacred  niche  (Mihrab)  toward  which  the  faitb~ 
ful  must  look  when  they  pray.  Opposite  the 
pulpit  was  a  desk  for  the  Koran.  The  sim- 
plicity of  the  earlier  mosques  gave  way  to  an 
infinite  variety  of  arcaded  courts,  gateways, 
domes  and  nrinarets,  the  dome  constituting  the 
leading  feature.  The  Moors  introduced  a  ceil- 
ing known  as  the  stalactite,  which  became  as 
distinctive  of  their  architecture  as  the  horse- 
shoe ajch.  The  minarets  are  tall  towers  of 
several  stories  from  which  the  muezzin  calls 
the  faithful  to  prayer.  Sometimes  the  outside 
of  a  mosque  is  without  ornament :  but  the  flat 
surfaces  of  the  interior  are  always  profusely, 
decorated  in  the  richest  colors. 

Arabian  art  first  acquired  a  distinctive  char- 
acter and  a  settled  style  in  Egypt,  but  Saracenic 
Art  touched  its  highest  beauty  in  Spain.  Every- 
where lavish  color  and  profuse  ornamentation 
remain  its  features.  When  the  Mohammedans 
conquered  Constantinople,  1483  a.d.,  they  took 
Santa  Sophia  as  Iheir  model  and  thereafter  their 
buildings  are  more  or  less  perfect  copies  of  that 
work  of  Justinian.  The  Mosque  of  Suleiman 
II.,  at  Adrianople,  is  an  exact  copy  in  plan  and 
form,  though  difTering  in  detail.  The  Moham- 
medan's chief  thought  was  religion,  and  he  made 
all  the  arts  subservient  to  it  The  most  beauti- 
ful Persian  and  Turkish  rugs  are  prayer-rugs. 
The  Smyrna  prayer-rugs  have  a  plain  centre, 
green,  blue,  yellow,  ivory,  or  red,  with  the 
prayer  point  supported  by  two  columns,  from 
which  hangs  a  lamp.  Sometimes,  the  pillars 
are  omitted  and  there  is  a  modifieation  of  the 


Tree  of  Ufe,  Bokhara  prayer-rugs  have  th* 
centre  field  divided  into  tour  sections  by  a  large 
cross.  At  the  appointed  hour  for  prayer,  the 
devout  Mohammedan  spreads  his  prayer- rug 
with  the  Mihiab  (niche)  toward  Mecca,  and 
prostrates  himself,  his  head  resting  on  the  rug 
at  the  point,  his  hands  outstretched.  There  are 
small  prayer-rugs  for  the  children,  and  occa- 
sionally rugs  have  two  or  three  niches,  as  if 
intended  for  a  family  rug.  The  most  exquisite 
rngs  are  sent  to  Mecca  as  propitiatoy  offerings. 
The  mosque  at  Meshed  is  famous  tor  its  gor- 
geous carpets,  whose  soft,  glowing  colors  har- 
monize exquisitely  with  the  iridescent  effects 
of  the  tiled  walls. 

A  reflection  made  by  A.  F.  Rio,  in  the 
introduction  to  his  'i'Art  Chretien,'  is  interest- 
ing as  a  theory  to  account  for  the  note,  so  to 
speak,  of  religious  beliefs  of  the  various  peoples, 
which  flowed  more  or  less  into  productions  of 
their  art.  It  may  serve  as  conclusion  to  this 
article.  He  says:  *There  is  a  point  of  view 
which  dominates  all  the  others  in  the  respective 
doctrines  of  the  peoples  of  antiqttity :  that,  namely, 
which  shows  us  the  special  vocation  of  each  race 
in  the  religious  dogrna  which  has  determined 
more  particularly  its  intellectual  and  moral  de- 
velopment, and  which  has  been  assigned  it  as 
its  proper  inheritance  from  the  debris  of  primi- 
tive beliefs,  after  the  catastrophe  which  had  as 
a    consequence    the    dispersion    of   the   human 

"The  share  that  fell  to  Indians  (East)  was 
the  dogma  of  the  divine  incarnation,  on  which 
they  have  constructed  their  gigantic  epics:  that 
to  the  Phcenicians,  the  mysterious  dogma  of  an 
original  prevarication  which  demanded  incessant 
expiation  through  immolation  of  human  vic- 
tims :  that  to  the  Persians,  the  constant  an- 
tagonism between  the  two  Principles  which 
dispute  for  the  empire  of  the  World  and  that 
of  Conscience :  that  to  the  Egyptians,  the  dogma 
of  immortality  in  view  of  the  recompenses  and 
chastisements  after  death:  that  to  the  Greeks, 
the  double  degradation  of  man  through  his  fall, 
that  of  the  body  and  of  the  soul;  as  if  this 
privileged  race  had  heard  distinctly  through  the 
rumbling  of  the  ages  only  these  words  of 
Genesis:  'God  created  man  after  His  own 
image.*  This  race  gave  itself  instinctively  the 
mission  of  rehabilitating  the  human  creatnre  as 
well  in  his  faculties  as  in  his  form:  in  a  word 
to  introduce  into  the  world  the  notion  of  the 
Ideal.  Another  even  more  privileged  people, 
the  Jews,  had  been  appointed  with  view  to  their 
honor  of  the  True,  as  the  Greeks  were  to  the 
honor  of  the  Beautiful,' 

Sir  W.  M.  Conway  finds  the  art  in  w;hich 
different  peoples  have  excelled  due  to  the  ideal 
they  strive  to  express :  that  of  persistence,  among 
the  Egyptians  T«sukfng  in  archttectwe;  of  re- 
serve, among  the  Greeks,  in  perfect  sculpture; 
the  Medieval  ideal  producing  chivalry,  feudal- 
ism and  Gothic  ardiilecture ;  the  Renaissance 
ideal.  Study  of  antiquity,  revival  of  learning, 
tendency  toward  despotism  in  government,  and 
the  great  Italian  and  Gennan  schools  of  paint- 
ing. John  J.  a  BecKtr,  Ph.D.. 
Of  'The  An  Interchange,*  New  York. 

Reli^oaa  Education.  Religious  education 
is    a    phrase    (recently   become    technical)    to 
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denote  a  particular  type  of  education   which  The  husiness   of  religious  education  is  to 

makes  full  use  of  the  religious  and  moral  forces  create  this  ideal  etiTironment  for  every  child,  so 

in   human   development.    The   rise   of  this   new  that  his  growing  personality  may  lack  none  of 

educational  ideal  is  due  to  a  better  understand-  those  things  required  for  perfect  self- realizal ion. 

ing   of   the   processes   of    mental   and    spiritual  Religion    cannot    be    thrust    into   the    child   hr 

growth,    to    better    methods    in    child    training,  instruction    in   the    dogmas,   the    ritual,    or   the 

and   to  better   knowledge   of   the    Bible   as   the  history  of  ecclesiastical  instituiions ;   religion  is 

primary  means   of  religious  and  moral  instrue-  rather   a   force   within   the   child   which    makes 

tion.     Historical   and   psychological   study   have  for    his    highest    development    and    welt-beii^. 

brought  in  a  new  era  of  thought,  for  they  teach  Religious   education   must   therefore   operate  to 

us  to  look  at  the  past  not  as  a  flat  picture,  but  give   this   inner   force  the  best   possible   oppor- 

as  one   having  shading  and  perspective.     The  tunity  to  accomplish  its  results.    For  this  reason 

story   of   the   past   is   a   story   of   development;  the  best   education   is   religious   education,  that 

the  race  has  slowly  grown,  stage  by  stage,  from  is,  an  education  which  recognizes  the   function 

the  most  primitive  condition  to  the  present  rela-  of  religion  in  human  development  and  makes 

tively  high  plane  of  civilization.     Man  has  pro-  due  provision  for  its  contribution.    All  education 

gressed    physically,    intellectually,    morally    and  is   essentially    religious,   for   religion   seeks    the 

spiritually  through  the  ages.  highest   development   of   men    individually   aiKl 

In   this   development  religion  and  morality  socially,  and  alt  that  contributes  to  this  end  is 

have    been    chief    factors.      Progress    has    been  religious. 

largely  accomplished  under  the  guidance  and  Here  also  morality  finds  its  close  connection 
Stimulus  of  the  religious  and  moral  instincts  with  religion.  Our  conduct  toward  ourselves 
native  to  mankind.  There  has  been  an  increas-  and  toward  others  springs  from  our  view  of 
ing  perception  of  truth,  right  and  goodness,  life,  our  sense  of  duty,  our  conception  of  good- 
an  ever  higher  idea  of  God  has  been  gained,  ness.  These  belong  to  human  personality ;  they 
and  it  has  become  recognized  that  the  Bible  is  arise  within  one.  They  constitute  the  religious 
a  record  of  this  spiritual  experience  and  growth  dements  of  mankind ;  they  are  factor^  of  out 
of  men.  development.  Religion  therefore  finds  one  of 
Religion  is  no  longer  conceived  as  a  mys-  its  chief  ends  and  expressions  in  conduct.  Not 
tical  and  unrelated  element  in  life,  coming  all  ethical  feeling  and  instruction  rest  con- 
and  going  without  any  known  order,  an  inter-  sciously  or  confessedly  on  this  religious  founda- 
mittent  activi^  in  his  world  of  an  absentee  God ;  tion ;  but  if  religion  is  what  it  ii  here  iupposed 
instead,  religion  is  that  essential  element  or  to  be,  religion  does  in  fact  determine  hmnanity, 
attribute  of  finite  personality  which  unites  it  for  the  principles  of  conduct  are  those  whidi 
with  the  infinite,  and  promotes  the  development  grow  out  of  one's  world-view, 
of  the  highest  huinanity.  Also  the  Bible  ap-  With  regard  to  the  material  whidi  may  be 
pears,  not  as  an  epitome  of  all  knowledge,  cast  used  for  religious  education,  it  is  now  clearly 
down  from  heaven  complete,  to  make  human  seen  that  the  child  is  not  a  miniature  man, 
experience  and  thought  unnecessary,  but  as  a  capable  in  a  degree  proportionate  to  his  size 
helpful  account  of  the  religious  experiences  and  of  ail  the  sensations,  emotions  and  ideas  of 
ideas  of  the  past  as  men  have  progressed  under  grovim  people.  Children  do  not  have  and  can- 
God's  guidance  and  blessing  toward  the  divine  not  have  those  theological  ideas,  spiritual 
ideal.  upheavals,  mental  struggles  and  moral  ex- 
One  great  discovery  of  modern  education  is  pcriences  which  belong  to  adolescence  and 
that,  since  the  individual  is  an  organic  unit,  maturity.  Therefore  literature  or  material  of 
the  true  education  for  him  must  be  an  organic  any  kind  which  describes  or  is  designed 
unity.  The  whole  man  is  the  subject  of  educa-  to  arouse  or  to  inculcate  these  phenomena 
tion ;  he  does  not  develop  piecemeal,  first  on  of  adolescent  and  adult  life  is  not  adapted  to 
one  side  and  then  on  the  other;  he  does  not  children,  and  should  not  be  used  in  teaching 
grow  by  the  attaching  of  one  kind  of  knowledge  them.  This  means,  for  instance,  tiiat  the  Bible, 
to  him  on  week-days  and  another  kind  on  Sun-  which  largely  records  adult  ideas  and  describes 
day.  He  develops  by  an  innate  process.  The  adult  experiences,  must  be  wisely  used  with 
chief  object  of  education  is  not  to  supply  infor-  children.  Only  such  material  as  is  appropriate 
mation,  but  to  develop  character  and  social  to  the  several  stages  of  human  growth  should 
efficiency.  The  distinction  between  instruction  be  employed  in  the  religious  training  provided 
and  education  is  clarifying:  instrnction  is  the  for  these  stages.  And  other  material  from 
act  of  imparting  information,  education  is  the  outside  the  Bible  which  can  be  made  helpful  to 
process  that  includes  all  means  of  development,  children  in  their  development  should  also  be 
Education  includes  instruction  as  one  of  its  fea-  u.sed  at  suitable  times  and  in  suitable  ways.  It 
tures,  but  it  is  a  world-movement  which  makes  is  clear  that  the  Bible,  rightly  interpreted  and 
for  the  realization  of  world-ends.  The  clearest  rightly  used,  will  be  the  most  valuable  lilwalure 
analogy  for  education  is  drawn  from  plant  life :  for  religious  education.  This  is  just  because 
the  acorn  grows  into  the  oak  because  of  its  own  the  Bible  gives  a  religious  history  of  that  nation 
inherent  vitality  and  destination ;  it  is  assisted  in  the  past  which  achieved  the  noblest  religious 
in  this  growth  by  the  soil,  the  rain  and  the  ideas  and  the  highest  religious  experiences.  But 
sunshine.  Similarly  the  child  grows  into  the  it  will  also  be  found  that  there  has  been  much 
man  because  it  has  the  potency  and  destiny  of  true  religious  thought  and  experience,  pre- Chris- 
manhood;  it  is  assisted  in  this  growth  by  tian,  non-Christian  and  Christian,  which  has 
an  environment  which  if  idea!  contains  all  found  record  in  other  literature  than  the  Bible; 
those  _  elements  that  are  most  helpful  to  phys-  these  writings,  too,  whether  past  or  present,  will 
ical,  intellectual,  moral  and  spiritual  develop-  be  used  as  they  are  qualified  for  promoting 
tnent  religious  education. 
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In  addition,  there  is  the  religious  thought  ment  of  men  and  women.  Essential  elements  of 
and  experience  of  the  present  time,  written  and  education  like  religion  and  morality  cannot  con- 
unwritten.  This  means  of  religious  nurture  is  sistcntly  or  wisely  be  left  to  other  institntions 
largely  ignored.  The  B^eat  religious  events,  to  supply  in  (oto,  for  two  reasons:  (i)  these 
activities,  ideas  and  experiences  of  the  past  are  otiier  institutions,  such  as  the  family  and  the 
made  much  of,  while  the  great  religious  events,  church,  often  fail,  wholly  or  in  part,  to  make 
activities,  ideas  and  experiences  of  the  present  their  proper  contributions  to  the  growth  of  the 
are  regarded  as  without  official  approval,  or  child;  (2)  no  true  education  is  possible  where 
too  commonplace,  or  too  progressive  to  be  the  essential  elements  arc  given  in  isolation  in- 
Ireated  as  materbl  for  religious  education.    The  stead  of  in  correlation. 

virtues  of  living  men,  the  heroisms  of  every-day  Certainly  the  home  should   follow  a  higher 

life,  the  deep  significance  of  present  events,  the  ideal   and  should  achieve  a  greater  efficiency ; 

value   of    scientific    discoveries,   the   helpfulness  parents   should   anew   consecrate   themselves   to 

of  new  truth  and  of  the  re- statements  of  old  the  work  of  making  the  home  the  best  possible 

truth,  modern  missionary  movements,   modem  environment  for  the  growing  child,  where  in- 

charities  institutional  and  individual  —  these  and  fiuence,  instruction  and  stimulus  will  cause  tlie 

other  phenomena  of  religion  and  morality  in  best  that  is  in  the  child  to  appear;  particularly 

our   own   day   should  be   wisely   and   faithfully  the  religion  and  morality  essential  to  the  highest 

used.  development  should  here  enter  into  the  environ- 

The  religious  education  of  the  present  time  ment  so  as  to  direct  the  growth  of  the  child. 

is   being   given   to   the   rising   generation   by   a  The   public   schools   cannot   accomplish   perfect 

lai^e  number  of  agencies.    The  common  notion  results  when  they  must  do  the  work  of  the 

that  the  home,  the  church  and  the  Sunday-school  home  in  addition  to  their  own. 

"  are  practically  the  only  teachers  of  religion  and  The  church  also  should  set  itself  to  learn  its 

morality  is  erroneous.    These  are  certainly  the  true  function  in  the  present  time,  and  to  dis- 

primary   agencies,   but   there   are   also   the   uni-  cover    how    it   can   perform   this.      Some    indi- 

versities,  colleges,  and  public  and  private  schools  viduals   and  denominations  of  the  church  have 

of  all   grades;   the  Young   Mens  and   Young  made  effort  to  adjust  themselves  to  the  progress 

Women's  Christian  associations ;  the  Young  Peo-  of  civtliiation,  to  the  expanding  ideas  of  modern 

pte's  societies  of  all  sects  and  kinds ;  the  libraries  thought,   to  the    improved  world-view,   to   the 

which    are  greatly  extending  and   augmenting  change  of  interest  from  speculation  to  actual 

their    effectiveness;    and   the    public   press,    of  life,  .and  from  an  extreme  individualism  to  a 

which  the  religious  papers  exercise  some  infln-  vastly  better  conception  of  men  as  interrelated 

cnce  upon  a   limited  number  of  readers,   while  and   mutually  dependent  upon   one  another   for 

the  daily  press  is  now  one  of  the  greatest  means  higher  development.    But  generally  the  churches 

of  spreading  religious  and  moral  ideals.  have  stood  for  the  ideas,  methods  and  viewpoints 

Of  general  education  In  America  the  chief  of  the  past ;  they  have  wished  to  confine  advanc- 
instriunent  is  obviously  the  public  schools.  The  ingcivilization  within  the  bounds  of  previous  cen- 
entire  period  of  development  — childhood,  youth  turies;  they  have  sought  to  perpetuate  doctrines 
and  adolescence,  from  six  to  eighteen  (or  even  and  practices  which  were  once  expressive  of 
10  twenty-five)  years  of  age,  is  now  eondticted  current  thought  and  experience  and  were  there- 
by the  state,  which  undertakes  to  bring  the  fore  useful,  but  which  have  teen  superseded 
child  into  possession  of  the  general  knowledge,  by  clearer  vision  of  truth,  by  a  better  interpreta- 
skill  and  character  which  are  regarded  as  neces-  tion  of  the  Bible,  and  by  changed  ideas  con- 
sary  to  good  citizenship.  Increasingly  the  ceming  the  best  way  of  doing  things.  The 
American  people  have  turned  their  children  over  church  is  indeed  the  great  conservative  force  in 
to  state  education,  expecting  it  to  develop  them  human  civilization,  and  a  conservative  force  is 
completely  into  manhood  and  womanhood.  The  essential.  But  conservatism  should  not  become 
home  and  the  church  contribute  less  than  for-  obstructive,  hindering  growth  and  resisting 
nieriy  to  the  education  of  the  whole  rising  gen-  prqgress. 

eration,  because  of  the  multiplicity  of  interests  Thepresentmoveraent  for  religious  education, 
and  the  pressure  of  business  on  the  modem  outside  the  practice  of  the  Roman  Catho- 
home,  and  because  of  the  obsolete  or  ineffective  lie  Church,  which  has  always  insisted  on 
ideas  and  methods  of  many  of  the  churches,  religious  education,  has  come  out  of  the 
The  belief  widely  prevails  that  modern  education  educational  world  rather  than  out  of  the 
is  complete  without  that  special  religious  train-  church,  because  of  the  inertia  and_  narrow- 
ing and  knowledge  of  the  Bible  which  pre-  ness  of  ecclesiastic  ism.  It  is  inspired  and 
viously  were  required.  The  argument  runs  thus;  guided  by  men  who  belong  to  the  church  and 
the  education  furnished  by  the  state,  under  represent  its  best  product,  but  whose  life- 
the  direction  of  the  ablest  educators,  may  reason-  work  has  been  in  the  field  of  education.  Cer- 
ably  be  understood  to  embrace  all  those  elements  tain  branches  of  the  church  have  made  mucii 
of  culture  which  are  essential  to  a  cotnplete  of  education ;  in  America,  in  former  years,  the 
development  of  the  young;  and  since  tlie  public  schools  and  colleges  were  often  church  founda- 
schools  make  little  or  no  specific  use  of  the  tions,  to  train  the  ministry  and  to  spread  in- 
well-known  means  of  religious  and  moral  in-  telligence  in  the  interest  of  religion.  But  now 
struction,  these  should  be  considered  as  no  the  public  schools  have  no  relation  to  the 
longer  necessary  to  a  perfect  education.  churches;  and  many  private  schools  which  were 

But  the  state  should  enlarge  and  improve  formerly  church  schools  have  freed  themselves 
its  education  in  accordance  with  the  best  peda-  from  ecclesiastical  supervision.  The  educational 
Bogical  ideas  to  meet  our  national  needs;  it  world  has  kept  step  with  progress,  and  from 
should  include  in  its  aims  and  methods  all  those  it  has  come  the  demand  that  religion  and  moral- 
elements  which  are  necessary  to  a  full  develop-  ity  shall  be  restored  to  their  true  place  in  educa-* 
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lion.    This  forward  movement  arose  during  the  when  the  civil  power  had  been  gained  to  its  side 

igth  century,  gaining  clearness  and  force  as  the  that  these  diSerences  could  assume  the  fonn  oi 

sciences    ot   psychology,    pedagogy   and    history  open   repression   and  perseculion.     It   was  then 

advanced,   until   wilh   the   opening   of   the   20th  found   that   the   persecuting  spirit  could  distiii- 

century  the  movement  in  America  reached  sucli  guish  a  church  not  less  than  a  secular  govern- 

a  stage  of  development  that  a  new  era  may  be  ment,  and,  indeed,  that  from  the  constant  occu- 

said  to  have  beer  inaugurated.  pation  of  the   former  with  religious   afFairt  the 

The  most  conspicuous  evidence  of  this  was  danger  of  perseculion  from  it  was  much  greater 

the   establishment   of   the    Religious    Education  than  from  the  most  inlolerant  civil  government 

Association    at   Chicago    in    February    1903,    by  I"    the   organization   of   civil   and   ecclesiastical 

one  of   the   most   remarkable   conventions   ever  government   which   prevailed   from    Constaminc 

held  in  the  United  Stales.     This  represenlalive  to  the   Reformation   persecution   was  in  gCTieral 

national   organization,  in   its   second   year  only,  onl^   hmited   by   dissent,   and   universal   subni is- 

consists   of   some   250  officers   and   2,000   mem-  =!""  '^  the  dominant  church  became  the  coiidi- 

bers,    including    many    of    the    leaders    in    the  t'on  of  religious  peace  throughout  Chnstendo.... 

religious     and     educational     activities     of     our  «'''ile  religious  liberty  was  unknown, 

day       The    ouroose    of    the    association    is    to  ^*  cotilest  of  opinion  begun  at  the  Refoima- 

unite  for  mutual  helpfulness  all  those  who  are  ^'"P  '""','»'«  «?«(  of  estabhsh.ng  rehg'ous  E.L- 

:vS«a'eni/^^;t£f'r!Zotx^^^^^  s ■^^t?- ro^fir^f'r^rbe"';;,iE^d''^"n"d 

religious   education  by  Ihough^  conference  and  {""'P'^**   '"   'J'/v"!^   *'^   f^fl   "^^S    nitlJ' 

investigation;    to    promote    such    education    by  ''"^1'=' ^^K*""'^  f  1^ ."       °  xL  ™,,^^^' 

spreading  approved  ideals,  principles  and  meth^  "iTe"^?   "l^' H^he  c'h'.U""^:^  ^. 


ods ;   and  to  increase  the  efficiency  of  i 


tween   the   reformers   and   the  church   was   pri- 


uus :    aiiu   lu  increase   mc   craciency  01  a  i   inai-  _       1        _        i        ,1 :.,  . 1 .   _ 

d.velop  „g  ,11  those  force,  which  together  c.n  ^    „„£„,;„„,,  ,hM  ;„  Gcm.ny  itself  the  coni^ 

.ecore  to  rehgton  and  monht,  their  tniep»ce  „,„„   j  ,|,       ,„co„„ter,d   ftom   the  So- 

•nd    their    proper    mflnence.     The    associ.tioii  Catholic,  coild  hardly  keep  the  Lulheian. 

rt' ^.S"  ',S;":£'rJ"Z;?'Tif.^'°',  »-<!.  Cl.™-  ™ «  da^g  .c..al  h«.,ill,ie. . 


'   demand  that  education   shall   make 


In  Great  Britain  even  civil  liberty,  jealously 


religion  and  morality  according  to  the  best  ligh  n,aintained,  was  not  understood,  by  the  domi- 

fhat  has  now  been  attained  regarding  these  vital  ^^^         ^  ^j  j^^t^  to  import  religious  liberty. 

elements  of  human  development.     See  Parish  Active   measures   of  intolerance  were   adopted 

Schools.  against  Dissenters  in  the  reign  of  Queen  ,\raie. 

Clyde  Webeb  Votaw,  B.D.,  Ph.D.,  Even  in  the  reign  of  George  III.  conditions  were 

Assistant  Professor  of  New  Testament  Litem-  attached  to  the  toleration  of  Dissenting  preadi- 

lure  in   the   University  of  Chicago,  Editorial  ers.     It  was  not  till  the  S3d  year  of  this  reign 

Secretary  of  the  Religious  Education  Associa-  that  Unitarians  were  included  within  the  benefits 

lion,  Chicago,  III.  of  the  toleration  acts. 

Religious  liberty  was  introduced  in  Prussia 
Religious  Liberty,  or  Liberty  of  Con-  by  Frederick  the  Great,  but  contravened  by  his 
science,  is  the  recognition  and  assertion  by  immediate  successor.  The  state  at  present  in 
the  state  or  government  of  the  right  of  every  Prussia,  without,  perhaps,  actually  dictating  10 
man.  in  the  profession  of  opinion  and  in  the  out-  private  individuals,  maintains  a  vigilant  control 
ward  forms  and  requirements  of  religion,  to  do  over  ecclesiastical  organization,  the  education  of 
or  abstain  from  doing  whatever  his  individtral  the  clergy,  and  all  public  matters  connected  witli 
conscience  or  sense  of  right  suggests.  Religious  religion,  which  only  do  not  ailect  religious  lib- 
liberty  is  opposed  to  the  imposition  by  the  state  crty  it  ihey  are  strictly  confined  to  state-pro- 
of any  arbitrary  restrictions  upon  forms  of  wor-  tected  churches. 

ship  or  the  propagation  of  religious  opinions,  or  Joseph  II.  of  Austria  found  his  Protestant 

to  the  enacting  ofany  binding  forms  of  worship  subjects  sufficiently  advanced  to  be  beyond  the 

or  belief.    The  limit  of  religious  liberty  is  ncces-  need  of  his  control,  and  reserved  such  persccu- 

sarily  the  right  of  the  state  to  maintain  order,  tion  as  he  was  disposed  to  exercise  for  the  Ro- 

prevent  excesses,  and  guard  against  encroach-  man  Catholics.    By  liis  religious  reforms  he  ex- 

ments    upon    private    right.     The    principle    ot  cited  a  revolt  among  his  Belgian  subjects,  which 

religious  liberty  has  come  very  slowly  to  be  un-  was  only  terminated  under  bis  successor.    Reli- 

derstood.    The  state  ot  the  ancient  world  in  re-  gious  liberty  has  only  been  established  in  Austria 

gard  to  questions  of  liberty  ot  conscience  was  during  the  present  reign.    Italy  first  enjoyed  the 

somewhat  different  from  that  ot  the  modern,  same  advaniage  under  Victor  Emmanuel  II.  The 

Many  national  religions  did  not  make  universal  government  of  France,  even  since  the  Revolution, 

pretensions,  and  within  their  limits  there  was  has  always  been  ot  so  paternal  a  character  that 

considerable    latitude ;    the    worshipper    of    one  it  is  still  somewhat  doubtful  on  what  foundation 

god  did  not  necessarily  impugn  the  authority  of  the  liberties   of   Frenchmen   rest.     In   Italy  the 

another.    Yet  instances  of  intolerance  are  to  be  Waldenses  were  ematicipated  in  that  year,  1848. 

found,  as  in  the  case  of  Socrates,  even  in  the  which  marks  a  new  era  of  religious  progress 

most  liberal  states.    When  Christianity  appeared  throughout  Europe.    The  constitutions  granted 

the  case  was  altered,  and  it  speedily  drew  on  it-  at  that  memorable  epoch  guaranteed  the   free 

self  a  treatment  different  from  that  which  merely  exercise  ot  divine  worship.     Since  1870  the  Free 

national  religions  had  received  from  the  nilers  Italian  churches  and  many  others  have  sprung 

of    the     world.      Christianity    early    developed  into   life.     In   Spain   religious   liberty   dates   its 

within  itBcIt  sects  which  did  not  manifest  toward  feeble   beginnings   from    1869.     Concessions  are 

each  other  a  very  tolerant  Spirit ;  bnt  it  was  only  neutralized  by  certain  restrictions,  for  the  con- 
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■thution  of  1876  limits  the  liberty  of  those  who  is  correlative  wiih  responsibility,  and  as  on 
are  not  Roman  Catholics  to  worship  in  private  philosophical  grounds  a  man  cannot  be  held  re- 
houses, sponsible  furtlier  than  he  is  free,  so  in  practical 

In  Holland  and  Scandinavia,  even  with  affairs  no  man  can  competently  discharge  his  re- 
church  establishments,  perfect  religious  equality  sponaibilities  who  is  denied  freedom  of  action. 
is  enjoyed.  And  by  the  treaty  of  Berlin,  1878,  Religion  primarily  concerns  the  conscience, 
the  sultan's  government  was  forced  lo  this  poai-  which  is  the  seat  of  human  liberty,  if  that  lib- 
tton,  that  in  no  part  of  the  Ottoman  empire  shall  erty  exists  anywhere.  The  value  of  religious 
difference  of  religion  be  alleged  against  any  per-  observaoces  depends  upon  their  being  the  expres- 
son  as  a  ground  for  exclusion  or  incapacity  as  sion  of  religious  thoughts  and  opinions.  To  com- 
regards  the  discharge  of  civil  and  political  pel  a  man  who  holds  certain  opiuious  lo  observe 
rights,  admission  to  (he  public  employments,  certain  practices  corresponding  with  them  is  to 
functions,  and  honors,  or  the  exercise  of  the  deprive  him  of  the  opportunny  of  giving  free 
various  professions  and  industries.  The  out-  and  natural  expression  to  liis  opiiiions.  If  this  is 
rageous  persecutions  which  have  fallen  on  the  done  in  religion  he  is  deprived  of  the  natural 
Armenians  m  contravention  of  this  treaty,  and  outlet  for  his  feelings  of  reverence  and  devotion. 
which  the  powers  of  Europe  failed  to  prevent  The  spontaneity  necessary  to  ihe  discharge  of 
and  punish,  arc  among  the  burning  shames  of  a  his  avowed  responsibilities  does  not  exist,  and 
century  which  won  many  victories  for  the  right  his  religious  life  is  thwarted  and  deadened.  Thus 
of  rights.  compulsion  in   religion  is   iijurious  not  only  to 

The  area  of  toleration  has  been  enlarged  by  those   who   resist,   but   slill   more  to  those  who 

the  official  action  of  China  in  granting  to  the  acquiesce ;  and  freedom  is  indispensable,  as  much 

different  European  nations  the  right  of  sending  for  the  protection  of  those  who  are  in  the  right 

Christian  missionaries,  not  only  to  the  port  cities,  as  for  those  who,  in  the  view  of  authority,  are 

but  to  the  mtenor  of  that  vast  empire.    The  Chi-  in  the  wrong.    The  religion  which  is  imposed  by 

nese  government  has  given  repeated  assurance  of  authority  is  the  religion  of  the  rulers  and  not  of 

Its  belief  that  the  doctrines  of  Christianity  and  the  ruled.  Consult:  Johnston, 'Religious  Liberty 

the  practice  of  them  were  for  good.    The  fanat-  jn  Maryland  and  Rhode  Island.  > 
ical  uprising  of  those  who  hate  all  foreign  infiu-  t>.i:^_„.  rt.j_       c-.  /^e„«,.^    d«. ...»',.. 

ences  will  not  permanently  diminish  the  area  of  R«lWoa«  Order..  See  OMtts,  Religious 
religious  liberty  in  the  Far  East.  RelieiouB  Secti.    From  the  earliest  days  of 

America  is  the  great  home  not  so  much  of  the  world's  history  man  has  been  more  or  less 

toleration  as  of  true  liberty.    In  the  United  Sutes  a  religious  cr^iure.    Almost  invariably  he  has 

the  government  has  no  authority  to  interfere  had  a  god,  or  several  of  them,  to  whom  he  looked 

with  religion.    The  fullest  liberty  is  possible  only  for  protection.     At  times  these  gOds  have  been 

where  the  church  and  state  are  separate.     From  crude    fetishes    of    whittled    wood   or    roughly 

the  be^innii^  of  our  organized  national  life  this  hewn   stone ;   at   times   they   have   assumed   the 

separation  has  prevailed  and  been  the  fundamen-  form  of,  animals  or  reptiles,  or  have  appeared 

tai  law  and  practice  of  our  country.    Here  the  .3s  cruel  monsters  eager  for  the  life-blood  of 

Jews  have  had  freedom  and  have  been  treated  those  who  reverenced  them.     But,  however  they 

with  a   friendliness  never  elsewhere  shown  to  may   have  come,    man   has    worshipped    them, 

them.     America  is  the  standing  reply  to  those  because  religion,  as  represented  in  the  worship  of 

who  believe  that  religion  needs  the  support  and  a   supernatural    power,    is   interwoven    with   the 

guidance  of  the  slate.     Christian  progress  in  oai  entire   fabric   of   human  nature.     The   religious 

country  has  been  more  rapid  than  the  progress  "sect,*   however,   is  of  more   recent  origin,    for 

of  the  population,  and   it   is  as  true  to-day   as  while    primitive   man   could   worship   his    crude 

when   De   Tocqueviile   wrote   that   "tliere   is   no  fetishes  blindly,  it  was  necessary  that  he  nhouid 

country  in  the  whole  world  in  which  the  Chris-  learn  to  think  before  he  could  attempt   to   dis- 

lian  religion  retains  a  greater  influence  over  the  tinguish   between   the  various   attributes  of   the 

souls  of  men  than  in  America."  Infinite,    that    from    them    he    might    construct 

Probably  in  no  other  country  than  America  those  well-marked  divisions  of  faith,   or   creed, 

could  such  a  Congress  of  Religions  have  been  which  are  such  an  inevitable  result  of  the  vary- 

held  as  that  which  was  the  crowning  feature  of  ing  phases  of  human  thought.    To-day  the  term 

the  Columbian  World's  Fair  at  Chicago.   By  that  "sect"   is   applied   to  those  bodies   of  men   who 

remarkable  gathering  the  bonds  of  brotherhood  have    announced   their   decisions    to   follow    the 

and   of   true   toleration   were   enlarged.     Roman  opinions  or  doctrines  of  some  philosophical  or 

Catholics  and  Protestants  for  the  first  time  sat  theological   teacher.     Of   course,   to   the   Roman 

together  in  a  great  assembly  for  17  days  in  the  Catholic  all  reliRioiis  bodies  that  are  not  actually 

spirit  of   fraternity  and   kindliness.     The  repre-  in   affiliation   with    her   communion   are   classed 

sentatives  of  the  great  non-Christian  faiths  were  as    sectarian,   but   such   a   definition    is   not   the 

treated  with  perfect  courtesy,  and  illustrated  the  general    one,    the    word    'sect'    being    used    to 

spirit  of  courtesy  themselves.     Many  Christians  differentiate  separate  organizations  rather  than 

learned  a  new  lesson,  following  the  teachings  of  to  call  attention  to  comparatively  inconsequential 

Sir  Monier  Williams,  not  to  shut  their  eyes  (o  differences  of  opinion.    Thus,  tor  example,  the 

any  trutli  or  virtue  which  may  be  found  in  the  High  and  Low  Church  factions  in  the  Church  of 

non-Christian  characters  and  non-Christian  writ-  England,    or,    in    this   country,    the    Protestant 

ings.  Episcopal  Church,  are  not  regarded  as  separate 

From  this  review  it  appears  that  toleration  sects  but  as  parties,  or  schools,  within  the  same 
has  been  slowly  advancing  since  the  Reforma-  communion  :  whereas  the  various  bodies  of  Bap- 
lion,  and  that  its  recent  progress  has  been  ex-  fists  in  America  are  denominated  as  "sect.i." 
ttnsive.  Even  in  the  most  advanced  countries,  not  so  much  because  of  their  differences  in  doc- 
however.  the  state  of  public  opinion  on  this  sub-  trinal  matters,  which  in  some  instances  are 
jec  is  still  far  from  being  satisfactory.    Liberty  slight,  but  for  the  reason  that  they  are  under 
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Mparate  church  govenunenL  Wbjlc  there  were 
sects  «inoii2  the  ancient  Jews  and  Greeks  the 
coming  oi  Christianity,  with  its  wide  field  for 
speculatioD,  (qretied  the  way  for  a  more  general 
proinulgatioii  of  individual  opinion,  and  the 
following  list  of  die  most  imponant  organiza- 
tions of  this  and  other  days  indicateB  that  there 
has  been  no  lack  of  teachers  and  prophets  to 
preach  new  gospels  to  tboae  who  would  hear : 


on  the  graund  thai 
hjnderea  spiritud  e 


n  the  Icaraing  of  the  A 


uied,  a 


n  the  ground  thmt  ii  km  >  perpctiuEion  o(  un 

-^Aamitri.— Ad  obacure  Bohemian  iccl  of  deiitl 
mbfra  rejected  all  diitLtieii»ely  Chrinian  doctriii« 
>--   excepiim   of   tbe    Lord"!    "  .  ■  ■      . 


lined  ii 


□  the  Deca: 

Abyssiniim   Charch. 

kaich    that    hai    been     cMabliahed 


ic  rdigidn  of  Abrahaai  ai 


That 

Aby«»inla     lor 

rVt'uaT'a^ir'pract^M,   hut  Mtn 
heological  pontlon. 
in   ted   vhicfa    occupied   t   thco- 
>}  between  tbe   Sni-Ariu  and 

Adamilii.—  Several  attempu  have  b«o  made  to  re- 
-vin  the  tect  of  Adaaiiiei,  which   wai  lirat  aupptrWtJ 

t^n   have  a^ai"^' 
■K,  tbciefate,  able  ' 

without    clothinf    a  I 


ingetk  B'olkirs.—  A   commun 

idia   by   OtofKe   Cichtel   In   ih-    — . 

imbcia  held   that,  haiinj  attained  a  itate   

lurity,   Ihcf   ahoula   pvc  ao   furtbn   thooght    i 


AnwHtHaiianuu.—  The  nunc   applied  to 

'hich  teach  Ihe  absolute  destruclion  of  the  ' 
^nonviiu.— The  extreme  ucl  of  A  nam 

liat   the   Son  waa  of  an  esaence  vbieh   wa 

imilcr  M  that  of  the  Father.     It  euMed 

[h  eenluiT. 
Aitsariotu. — A  aeet  whose  rueitibetshlp  ia 

^oua   belief  it  ia  a  conibinatton  of  Mohavi 
:hing  that  aome.  ■ 
ee  laith  it  aait 


tmbica 


■ught   br  NiAari, 


from  it  alightir 


™n^i^ 


-  -^■  JaUer* 


of  n 


Kcond  and  third  Iteing  ervated.     This  sec:t  n 
both  tbe  Old  and  Nc»  TenwneMa,  tbe  Kora 

cral  apocryphal  worha  a     ^'     ' 


Bcrjbed,  tbe  lail  altempl  it  reinra 


■■*»;, 


irily  of  Adam   and 

,  which  are  called 
e  It  faaa  been  pre- 
tioo  havnw  been  is 


-A    branch    of    the    Euchite   aevt     Ex- 

It.—  The     fidlovera    of     Tbonaa    Cart- 

rho.  in  iJ7a,  advocated  tbe  coveianeDt  of 
bj'  pretfaylert  inatead  of  biritotia  and  who 
ii|B(  of' tbe  chiarGli  10  bold  luprewacr  over 


I.— A  name  applied  lo  one  of  tbe  two 
rhich  the  Scottidi  Secession  Church  w» 
•plil  In  t;47.  Tbe  controvenr  wa*  buKd  mas  tbe 
lawfulneai  of  a  clause  in  the  oalh  required  lo  be  taken 
by  burgesses,  but,  while  the  point  wis  fiercely  contended 
for   leve^l   yean,  tbt  two   factiona   were  reouiVrd   xa 

AiHiViuian  Btftittt.—  A  attt  which  !«  tfaeDlecicallf 

*  aptisfs  but  that  Is  opposed 

and  otber  edncatioqal  and 


Sunday  schools 


ti-fadobaf1\ii 


urged  the  --._. 
«he  Mate.    Extiac.. 

AdptHl  CAriilun.— The  li 
AbioIuteI]>   millennial   In  cha 


of  Infan 


nch  of  AJrentist 


cxiinction 
earth  that  it 
(See  Advin' 

Aerials.- 

I  FieabytBtianism. 


1^  final 


mar  bseom*  die  falure  abode  of  tb*  saioM. 

refottnJng  aect  In  tbe  ath  eeetnrr  now 


The  tBcmberi 
raveia  for  tbe  dead,  tepudiaied  tl 
ladc  tbe  authority  of  the  presbyten 


Eitlnc. 

<f  g*-t*CasK  AivtutiMt.'-  Ooe  of 
UlvcBliMe.  lla  members  believe  Ih 
he  millennium  Christ  will  assume 
ban  a  IpiHtuil  rale  over  (he  earth 
rlU  BOt  be  destftared  at  tbe  Second 


ual  U 


It  of  the 


•nAeriint  of  -death  was  merely  a  phintasnia. 

if^JfnarwHj. —  A  acct  oondenaed  &rinx  the  ^ih 
century  for  haviaa  denied  the  proper  faoaiilin  of  Chrui. 

^rioHi.-The  foTlowera  of  A^Tus.  Ihe  Alexandrian 
ffrteat  who  pnjniulgated  a  widnpread  heresy  darrnit  the 

)ik  aeBturr.  Uenyim  tbe  dirinitT  of  Chnn  and  odio- 
undamental  doclrioea  of  the  Chrialian  Church,  be  waa 
""     '  i    .     .    .   ■  luppresjed  by   order   of 

frequently  revirwl  and 


the  early  eounells.  Since 
trioea  Uncht  by  Arius  have 
they  still  exist  under  other 


IT  definite  Inowlcdtie  ol 
'S*.ail«.-A  party  w 
'ch  of  England  abont 
— 1,  a  ritnaliatk  elergyr 
1  portion  of  the 


S?s'"dlV^i 


!    of    the    CoBScil    of    Chalaedan 


of  the  sem 


■raft 

Hiih 

^Ibonfwi.      ..   — 
AlUwcnM*.     Extinct. 


finally  exl. 


school   of   ritual  ii 


e   year    iSjo,    by    Robert 

of  Methodism   upon  the 
'    ic  and    aacerdotlt   the- 

clooely   allinl  to  tbe 


^minuiu. —  A  name  aomelimes  applied  to  I 
Calvinistic  sects  of  Protestanta  which  teadi  tbe  i 

jfrtofjPTiMi. —  A  Met 
che«te  in  the  euehariat  on  the  griHind  that  it  was  r^bt 


1   tbe   esurly  da^   of 


name  applied  to  the  anti-sacerdotal 
.  ..iolledfrom  the  Church  of  Rome  during  the 
iluty..  They    were    ngoronly    peraecntod    and 


!d  of  tl 


applied 


;    fruiu  o(   the 
3  those  peraons  who 


tuilly  present  at  the  Gai_ 
licipated  in  tbe  fall  of  Adam. 
Alegumi.—  A  name  anplied 


of  Eden  where  they  i 

>  tl'e'Vttical  sect  of 
ton  of  the  doctrine 


1844-  .  Described 


MohammedanisT: 


9  of  Mina  All  Hnfa 


by  Amalric  of  fi ,.- 

the  University  of  Pans. 

Amyrtlditli.—  A    sed 

Moses    Amyraut   inj"". 

"nofcflfliifr.— A    nan 
those    bodies    of    extretw 


i  Calvinisit  ■  i*ho  fa 
■mpt  to  reconcile  Ih 
on  and  dii-ine  grace. 
ttHfst  generally  appli 
Bti-sacetdattlista   wbli 


B  wbich  oppose  infant  baptina, 
sly  10  adult  persons,  and  then 
lake  them  children  of  Cod,  but 


dbyGoot^Ie 


RELIGIOUS  suets 


it  i>  fcaml, 


or  huD 


.    stiftcation  before  God," 
B4aapafttchmi, —  Mut  «eci9  of   RumIui  diueaten 
depend  upon  wi  independenl  niiniilry,  rejecting  the  of< 
fica    o(    prieM,    or       pope."     "^^ —    —    ■*— ■ — '-'■    — 
BaopoftKliina. 

BibU  Chriitimu. —  See  B 

HuMil 


Tbey    arc    deaisnUed    i 


QDite  numerous  ii 
at  the  end  of  the 


,?ih  c 


hich  ceaicd  to  exist 


ChrUiiiiH  l/nion.— A  denominetioo  recently  organ- 
d  at  Columbus,  Ohio.  lu  members  hope  lo  reunite 
ChrittiiD  bodies  oo  the  basis  of  the  Bible. 

idicate  that 

y    foimded    in 
I  of  all  Chria- 


Ihej  alone  ate  possessed  of  ti 


reUgiou. 


which  d 


loiaettc    Bonrijinon, 
■ubject  of  dinnc  ii 


oldest  faith  1 
Iva  its  nunc 


:t  of  Meoaooites  wbote  wotsbip  io 

■  -dinancei. 

rt  of  QiddlstB  founded  bj  An- 
)ieiiit  who  claimed  to  be  the 
tion,  in  the  17th  centur]'.     Ez- 

r  HindHam. — Thia  religion,  wluch  ia 
at  has  sprung  from  tha  Aryan  family, 
-Dm  that  of  its  chief  caste,  from  which 


CAriif'i  Sacrum.- 
the  iSth  century  to 
lian  bodies.     Practically  extinct. 

Church  of  Gad.^  Otherwiic  koown  as  Wi 

cepts  no  authority,  or  creed,  except  that  contained  in  the 
doctrines  eiploited  by  its  founder,  John  VVinebieuun. 
CSe«  Cbuich  0*  GoD.l 


ns  of   Christioait 


;en  aoplied  1 


geneial    tbtolc^eal    accocd    with 

(ollow'era  of    ElSpeth  Bnchan,   or 
-      '     1  in  Scotland  whoc'  '       ' 


of   Revel 


whom  Ihe  light  of 
inglnated 


CofJfTi.^A  sat  of  total  abUaineca  whose  chief 
met    IS    that    its    members    an    morally    incapable    of 

CnJJrcinnti.-'A  sect  which,  founded  in  the  lyth  cen- 
ury,  is  still  mU  lepresonted  in.  The  Nelherlanda  and 

fact  thai  its  aaaembliea  are  known  as  colleges.     lis  theo- 
logical position  ia  practically  that  of  the  Qushrus,  plus 

CoUtfialt  Church.— Tbc  corporate  name  of  a  braock 
of  liie  IteforDcd  (Dutch)  Church  which  occupies  an 
im^rtant  position  amons  th*  religious  bodies  of  Meir 

of    the    popular    re- 

It  may  be  de- 
.  1.  Instead  of 
the  proper  ntoda 


itructloiu 
djiXf  oi  oompliancc  with  the  law  of  foll< 


the  rdigioijs  and  social  despotism  of  Bmbmaoism,  and, 
while  atbeislic  in  theory,  teaching  that  releaae  from  ex- 
iatence,  or  sbaarntion  into  the  tnlrnite,  is  the  great  good 
to  which  man  should  look  forward  it  has  exercised  an 
devadng  effect  upon  the  social  and  mora!  conditions  of 
the  countries  where  it  has  been  accepted.  Il  ia  still 
the   rdlgiow   ftitft  of    about   one'  third   of  the   human 

C)ui>itw.~A  fanatical  Gnostic  sect  of  the  id  cen- 
tury. Its  members  reverenced  such  peraonages  as  Cain, 
Euo.  Md  Judaa  Iscsriot     Eitirvet. 

Ctltndtr  BrtthrtH.^—  A  religion*  societr,  which, 
while  once  prominent,  now  exists  only  in  Brmswicli. 
It  derivea  its  name  from  the  fact  that  in  meetings  are 
always   held  oh   the  Kalends,   or  the  first  day   of   the 

e  ChHs- 


CoMrrrmatianaUsIt, —  An 

rives  its  name  from  iu  fi 
cipline,  that  each  particul: 
pendent  body,   having  the 


1   ^cct  or   dcpoae   it* 


refusal  of  I 


Cahi»iJti. —  A   deslftnatloa   apfMed    I 


rtfcnfar- 


jd  in   hia   doctrines  of   ''  Elec- 
iwen  at  Rev.  John  McLeod 


CMiMvUin  — The  fallawers  o(  Rev.  Io 
nab^  who  lauhc  the  unTrenaHty  o<  ttii 
I  who  held  thi£  Christ's  death  wh  in 


of  other  coagregBtiona. 


_ _      .]hout  the  usual  educational 

>nd   »l«   refused   to  subscribe   lo  the   Cal- 
rine    of    "  Election."     (See    PauaviuiAw 


MMISTS  and  YuMb 
iect_  in  Africa.  It* 
med  by  other  detair 


in.— Otherwiae 


ingrentlona)  in 


Camtbrlliitt,  A, 
founded  bj  Re*.  Tbomac  Canipl 

Cvarii,  Dricirhm  o».) 

Calhelif  ApoitBtie  Cttarch^Seir  laYiNOCrxs. 

Chrisladilthians. —  Otherwise  known  aa  Chriafa 
Brethren.  A  sect  of  modem  origin  which  has  aasumed 
it*  name  to  dtstinguiih  it  from  other  bodies  of  ChHs- 
tians  whom   it   regards  as   apostates.     Qa'^t  tm^vr   to 


Catholic  Church."  A  sect  piimitive  in  creed,  the  n 
bcrs  of  which  bellere  in  the  healing  of  disease  by  vt 
It  was  founded  about^  iSpi  by  Jolin    " 


milted    I 


ti*m  by  immerrtcm. 

Chrirtian  Calheli 

Ckritlian    Connt _    ___.     . 

earthly  leaders  and  which  denies  the 

creeds.     Its   members   are   p< "— ' 

tirelj  bw  individual  Interpret. 

Christian  Iitatlitri.—A  s 
which  are  anticipating  the  i: 

Christian  S'eieBfiJfr.— Th 
B^er  Eddy,  who,  about  |86< 
tbetaophic  and  therapeuric  dc 
>™l'   '■  Stnence  and  HeaWb." 


-a.) 
spirstion  of  aS 


■t  the  : 


book,  '' 

Bible.  »«;.....«  ^..  ^  >.. 
and  the  Spirit  of  God.  1 
physical  e' " """  "' 


Good,   , 


they  have  long  maintained  a<iunst  their  Matonite  Deigh- 

D^kkebartii. — A  Russian  sect  which  originated  In 
the  early  part  of  the  iSIb  ccnlury.  It  has  been  sub- 
leoted  to  reocated  persecutions  both  because  of  its  re- 
ligious doctrines  anS  for  the  refusal  of  iU  memhcra  to 
abide  by  the  laws  of  the  couulry, 

Dmiarili.— Otherwise  known  as  Brethren.  An 
American  sect  of  extremely  primitive  Baptists  which 
was  founded  by  a  party  of  German  emigranu  in  tha 
iStli  century.     In  sdiUtion  to  a,drcsa  wbich  is  peculiar 

the  washing  of  feet  and  the  Bnointiua  of  Ihe  aicli  with 
oiL     {See  buxuins.) 

Bbionitr,.—  h  sect  of  Judaiiing  Christians  which  be- 
came  extinct  about  Ihe  ^Ih  century.  They  recogniied 
Christ  aa  Ihe  Messiah,  hul  denied  his  divinity  and  re- 
pudiated   the    wriiinga    of    the    apostles,    accepting    tha 


A  Jewish  Christian  s< 


Google 
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Eneraliletj—'The  no 
tfae  early  Ckurch  who 

£iiDt-fiif».~A     mil 
iacbta  Ihit  ttae  Prophc 

'""Efu^haL?—  Sm"a" 

irojlwBj^- The  tol 

propOMd  BcverBl  r«trii 

of  the  Church.     Extim 

"     "  -  A  «th 


e  applied  to  (hose  memheii  of 

EnKh  has  alrady  leWmed  to 
mal  manifestation  will  he  the 
I  of  alL  matter. 

wen  of  Thomas  Erastus    »ha 


'.    Uniled    5UU*    in 
sylvania,  the  model 

til  PeDDBjlvania  in 


Euth 


Its   inemU"» 'ilv'ra*?ife™'p 


£i>iuMiani.— A  sect  of  eilreme  Arians.     Ex 

Bmiibianl.—  The  followers  of   Eusebiui  of  I 

iit,  mho  effected  Ihe  restoration  of  Arius  io  33. 


Euitathiat 


—  The  orlhodoi  sect 


1  la*,      sacrifice  of  Chris 

the  imagination, 
net  Henriciani.— . 

cbme-     originated  in  5wi' 
Ex.     tincc 

HeracitcBiiet.- 


J  At  latl 


e  who,  followed 
'o?  th=    A 


.-(ift-nifuH.— The  original  sects  of  Ad-  Trinity. 

articular  belief  is  in  flic  conscious  state  High   ChMrthmen.—  Otherwite 

■     ....    ...    ^ --,  sufterins  -'      '  -""■ ■ '--■'-  -^ 

Is  mlllenaru 

\ftlical    AsiBciaiion. —  A    8ect_  whose    belief 


(See  Am-xHTtna.) 

EiHuifilital    Asiociatioi 
like  thai  of  the   Methodii 


of     A  designation  applied  K 

Church  who  exalt  the  aumonty  ot  tne  LUucct 
the  sacerdotal  aspect  of  the  p 


VS. 


PetZk 


episcopal  Church. 

e  of  idolatry,  taking  th 


finally    luppresied    by    1 
—  Otherwise    hnonn    as    " 


ordinary  Mennoniiea. 
of  feet  washing. 

Foffffi. —  Tfie    offlcia 


e  of ; 


i  to  prayer,  tcjected 


asstiined  zt  vaHoiis  Eimcs  hy  sects  which  have  seceded 
from  the  Church  of  Englend, .  They  ba.ve  had  no  aSlia- 

Prti  Kirk  of  ScollaKd.—  A  name  assumed  by  that 
l>ody  of  Presbyterians  which  seceded  from  the  EnUb- 
lished  Church  of  .Scotland  in  1843.  The  only  points  in 
which  it  diftera  from  the  older  bod;  are  in  matters  of 
]>atToiiage  and  the  question  of  the  right  of  the  state  to 
interfere  in  charch  affaira. 

Fret  Wm  Baltitlt  —  A  sect  which  withdrew  from 
the  Baptbt  communion  In  1780,  chieB*  because  of  iu 
reiection  of  the  Calvinistle  doctrine  of  election. 

FnVitJi  of  Ei>»J.—  A  sect  of  Rationalistic  Luther- 
ans. It  tauBht  that  complete  intellectual  freedom  in 
religious  bclttf  could  not  be  obtained  excrpt  when  in- 
divuluBl  judgment  was  pcrmiWed  to  be  the  sole  guide 
ot  the  conscience. 

Fritnii.   Sfcitly  t>f.—  (See  Qoakmis.) 

Galtmsii.—  A  Mennonite  sect  founded  in  1664  as 
the  Arminlan  branch  ot  the  Waterlandt 

Glaiiitts. — (See  SAHtreaMAHiAHs.) 


11.  ^el  "tb^t 


and  ii 


who  had  ci 


iwlcdge-  i 


(*  Orthodox  Chureh.—  The  name 
nion  which  since  its  separation  f 
iledged  Ihe  primacy  of  the  Pstrfai 

'•^pmnetttkiilt. —  An  aseetical  seel  ol 
V-   .....J  „   1. :..   .1...   ,h,y  , 


ophers  wbo  lived  aa  hennil 

vote  themaeUe*  to  siletil 

,  ffaBaifKi.— The   oldi 


E  Mohan 


if   the 


orthodox   seels 


rhe    name    applied    Io    the    modern    re- 
Holy    Ckait   and    Ui,    Society    of    Ift*.— Otherwiae 
known  as  "The  Church  of  the  Living  (kid."     A  sect 

ease  Ijy  faith  and  professes  tc'  ^sllow  a  literal  inteAre- 
talion  of  the  Scriptures. 

Holy  Rolleri. —  A  designatioD  sjiplied  '"  -  ■ — "  — * 
because  of  the  ^uUar  babiu  of  its  mc 
upon  the  ground  during  Iheir  religious  ei 

" -'     '-«eI.-AB    otocur 


mbers  who 


millcn 


'i^f^f? 


which  « 


of  Call 


after  her  ' 


I  foun 


val  froi 


osc  followed  by 
Buddhism    of 


IU.— A  sect  fowided  by  WiUiam  Hum- 
is  the  "  preaching  coallieavei,"  who  laid 
a  the  doctriBBS  of  faith  and  indefectible 
lly  wtinct. 

»r,  £i.gIuh.~Tbe  fdlowers  of  John 
0.  accenting  Ihe  Bible  as  the  aourcc  of 
all   philosophy,   opposed  the  Sfstem  a 


iciled  « 


ix^ 


-The 


Euinct. 


rera  of  Hia. 


n  doctric 


Indiptudnl  if ttkodiilij^ 

al  independent  congre^tiona  ol 


6tle  aiBunicd   by  ser- 

, „.-p .'  Calvinistle  Methodists. 

jHgluuniltt. —  A  religious  denonrinalioB  founded  in 
England  in  the  18th  century  by  Benjanun  Ini^am,  who 
taught  a  pcouUsr  combination  of  Methodism  and  Mora- 


Apostolic  Chu 
trtnes  being  hi 
who  held  thai 
the  Holy  Gho 


orjndu^^ng.' 


-  (Otherwise  Vnom 


"  The  Catbotie  and 


—  A  school  o(  thouithl  eitaUiabed  in  Ihe 

ic  Church  by  Coraefms  Jansen  duHng  Ihe 
It  has  frequently  been  the  aBbject  of 
lion  of  the  ecclesiastical  authorities. 


13th  c 


. -.  , „ jh  the  third  and  la 

soon  appear  to  supersede  the  Old  and  New  T^amcnl 
/■luniiu.— A  sect  in  the  6th  century.     It  held  th 

the  body  of  Christ  was  incortuptibti^     Extinct. 

Jumpers.— A   name  which   was    first  applied  to  tl 

Methodists  of  Wales, becBiue  of  their  pecaliar  actiei 


Google 
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follovcn  of  Kabir,  a  Hinda  n- 
idol  wonhip  tnd  prejiciicd  that 
rvotiflti  to  one  god,  irreapective 


MoHiJBiu.— Thi 


e  as  God  Himlelf,  prior  U 
iben  oi  •  Saui-Pekatian  M 


t  the  iDlbority   of  ti 


Kabbala 


JC^Admitrj.— A 


crs    upheld    tht    doctrin«    of    Jean   de    L 
lufiht    tbat   u   life  wai   a  perpeltial   aabb 


MflckiUi.^lbB  name  br  which 
iiias  are  <lisUii|"iihcd  fraiD  the  Jai 

Milnhni.— A  fA  century  lect, 
liiu,  a  HchisRintic  Egyptian  tHahop. 

ktn,  r'l*.— The  name  appUf-1 
preachers  -who, frequFiii  the   Scot! 

Ihe  Kirk  in  all  their  minisuationa 

Af«HM«iWJ.— A  general  design 

which   were   known    is  Analuptfi 


the  orthodox  Egyif 

folio  wera  of  Mele- 

.   lo""a   daas   of    lay 
.hHighlandB..  .They 


of  auch   unions  irerc  born 
Lamaiini.^  The   BuddhI 


of  Tibet,   which 


>nf.Bl«rnitv,  i, 
A/tslryan   Met] 


n  the  body  of  the  Grand  Lama. 
Latter  Day   SainU.—  (See  Moihc 
LtoHiils. —  Same  aa  Waldensea. 
Leighiani. —  A  Mobanimcdan  sect 


which  is  Birailatl 


cxMrminated  and  will  not  be  ptCK 
t  the  d*7  of  resurrection.     (See  > 


i6th  century.     (See 


John  Vi'esiey 

important  bn. _-o^ r  , _^-  - , 

Including  the  Hetbodiit  Episcopal  Church,  Uethodiat 
Reformed  Chnreh.  Methodist  Protestant  Church,  Union 
American  MethodiH  Episcopal  Charch,  Hctbodist  Lpis- 
copal  Church  South,  (Jongientlonal  Uethodist  Church, 
New  Congreaational  CbtiTcli.  Primitive  Methodist  Church. 
Free  Methodist  Church,  Independent  Melhodiat  Church,  . 
Methodist  Conneclion,  and  Tariiras  African  and  Zion 
Methodist  branchei,  which  are  Eotnpased  of  colored  per- 
sons.    (See  MnHOBlsii  lit  AKxaica.) 

MiclvieihahnHei.—JK     piebst     and     miUeiunaa     aect 
oTinniied   by  Michael   Hahn   ■ 
the  Evangelical  Lulhenn  Chni 


..  e  Episcopal  Church,  then 

wh™  chicrregariffor  the  ministry  and  the  sacTameiila 
ij  bated  upon  their  relation  to  the  religioug  life  of 
mankind. 

i.ircwFrirtJ.— The  members  of  a  Marcianite  ««l 
which  existed  during  the  id  century.  Ther  held  that 
xi'hile  aome  representation  of  the  soul  and  body  wouU 
appear  at  the  resurrection,  Ihe  actual  soul  and  body 
would  not  participale  In  that  event     Extinct. 

I.HlheraHj. —  Although  there  have  Ikoi  many  chcngta 
in  the  varinos  branches  of  the  Lutheran  Church  since 
the  days  of  Luther  the  doctrines  which  he_  promulgaied 
--  ■'--   iiith  century  i 


ch  of  Wiirteisberg.     £s- 

Mi/fenofioBj.;—  A  eenenll  deagnilion  for  thMe  Chris- 

!nSce*«r''e  *Mny'"b^i«  "  milUnatians,  all  professin( 
different  doctrines,  Ihe  more  otreme  aaKrting  th«  the 
dead  will  finally  be  rcslored  to  hfe,  iacUidiae  all  iM 
bodily  pteasures,  on  earth.  _ 

Mohammrdana.—  The  follower*  of  Che  Prophet  Mo- 
hammed, who  began  to  propane  his  (ailh  in  Aralna  in 


submit  wholly 
Lord."  The  ■ 
explained  by 


the 


ented  ii 


which    bea 


his 


r  the  beliefs 


Cod    hut    (md," 


Lowledge  Him  telly  a« 
faith  may  be  biiefly 
articles:  (l)  "  There 
"Uobammed   is    Hi* 


every  doctrine  of  divine  authority. 

MDJiiuiJ.— There  have  been   tiro  sects  wUefa  hava 


plied  to  an  follon 


I'ltholic   Church  so  large  m  part 
Scandinavian    eonstittieBcy.     (See 

ManiTla<u.~A    mDnolfaelitic   t 
carina,  patriarch  of  .Anlioch.  in  i 

tiatedoHiani.— A     sect     f(un< 
brshoc  of  CmMaotini^le,  in  the  4 


of  UdII 

with  Luis  Molfaa  regard 
and  predesiinalioii,  and 
MolinoB,  the  Spar'"^  — 


(i)   Those  who 


God  had  diffused  tl 
Malakofei.—  A 
members  o 


lugh  the  □nJverse.     Ext 


Arabia.     Its 
t  John  th. 


-An    Eaiten 


the  doctrines  ,. .  — 

the   followers   of    Migoel 

..., itholsughl  the  docliine  of 

jiationship  between  the  soul  and  God.     Tb* 
latter  were  alao  known  as  Quietists.     Both  are  eitinct. 

Monatchsani,— A  designalion  applied  to  those  who 
deny   the  distinction  of  persons  in  the  Trinity. 

Uontaniiti.— A  »A  century  aect.  the  followers  of 
which  believed  in  Ihe  divine  and  priqihetic  inspiration  oi 
MonlanuB  of  Phrygla.     Extinct. 

MoTovieni. —  Orherwise  known    is   Moravian   Breil^ 

is  almost  Identically  thai  of  the  Evangetieal  Lutheran 
Church.  Formerly  affiliated  with  the  Taborites,  it 
withdrew  from  that   conmunion   during  the   ijth  cen- 


-lembeia    are 

Baptiat."  and^ 


niseipks  of  —  ..  ,- 

riiiian  point  of  view,  their  Chriatology 

Knilnwers  of  Uaicellue.  bishop  of 
iry.  They  held  that  the  Holy 
ipersonal  agency  of  QfA     Ex. 


hfarctllicni.  . 
Ancyra,  In  Ihe  fit 
Spirit  was  merely 

AtarcrUinitU. —  A   Gnostic   sect  o(  the  ad  century. 


Marotiitei. —  Tfae  ecclesiastical  name  for  a  Syrian 
tribe  inhaUtiilit  the  slopes  of  Lebanon.  In  the  early 
days  the  Maronites  followed  the  monothelile  heresy, 
bat.  in  144s.  Ibey  were  reunited  to  Ihe  Roman  com- 
nninion,  although  they  have  continued  to  retain  their 
own  liturgical  eustoma,  just  as  they  elec' 
patriarch. 

Mtrliniili. —  A  school  of  leligionisis, 
pietist  freemaaonry,  instituted  by  Chevalier 
tin      Amrme  other  peculiar  doctnnea  the  foi 


Afor*IjljcAi*i. 

E^'m™    Kl'f  "1 

Itomioni. —  Otherwiae  known  as  Latter  Day  Saints. 
A  teligious  system  organiaed  by  Joseph  Smith,  who 
claimed  to  have  found  his  inspiration  in  a  "  Book  ot 
Mormon,"  which  be  bad  unearlhed  and  [ransliitcd  The 
doctrines  have  been  further  extended  by  later  rcveia- 
tions.  one  of  which,  the  "  Celestial  Law  of  Marriage," 

the  practice  of  polygamy,  having  resulted  in  a  reform 
movement  which  brouafat  about  the  secession  of  a  large 
body  of  Mormoni  who  assumed  the  name  of  the  "  Re- 
organiied  Church  of  Jesas  Christ  of  Lsttn  Day  Saints." 
(Sec  MoauoKS.) 

Afiinrrfiifiiaiii. —  An  English  sect  founded  in  iSji 
by  Lodowick  Muggleton  and  John  Reeve,  who  eUinnd 
to  be  Ihe  two  witnesses  referred  id  in  Revelatians. 
They  insisted  thsl  they  were  divinely  inspiied  and 
taught  many  doctrinca  peculiar  to  themselvea.     Extinct 

ifyiUci. —  Tbe  general  designalion  applied  to  thoK 
who  believe  that  a  rapt  soul  may  enter  into  union  with 


anmbtrgtri.—  Aa    obacoi 
e  hooks  and  eye*  instead 


sngelical   aect    which 


>,Google 


SELIOIODS  SBCT8 


tiani.     While  abMrvmg 
the  divmitr  of  Quiu  . 


Lineu  ii  gradiuUy  bcii 

K  CkHTch.~lSet  Swii>«x»OHi 

Nrm   LJ(A«.— A   dfsignation    Bomelim™   applied    to 
the   Fite  Will   Bapliili  and  Sepiralisi*.    ^ 

the   ortbotio 


held  that  the 


ru    fiaallr 
oi  Christ  wa*  loM  in  iU 


aow  practicmlly  extinct. 
rotttlnt  Epiicopal  Ckarck.— 
tive  of  Ibe  Cbutch  of  EngUi 
ti  led  in  tfic  protesting  refont 


Jtlbliibed  in  1S40 

itriwd  that  tiii  penon 
'  tbe  Holy  Ghost  bv 
IS  to  be  supersettcd. 


•raa  the 


ailiet   Him- 


betttic,  who  held  that  Chrie 
ment  of  the  Pather  and  tba 
self  who  was  boiB  and  had  sunereo  o«ia  on  lac  cjuan. 

Nmalioiu.—  An  aualere  jd  century  aect  which  w»» 
absorbed  by  the  modier  churcb  before  the  »tli  cen- 
tury, its  diScrencei  having  been  chiefly  in  tegard 
to  matterg  of  ehurcb  discipline, 

OoW'-—  A  sect  of  Americsn  TeBetariana,  exWemely 
primitiTe  In  charncier.     In  tenets  prohibit  divaiee  and 

"ofd'Cethelic- 
Catholic,  Church. 


of  tlie  Ron 
iples  of  the  Thirty-nine  Artie 


I   ihc  possibility 


_  refused 

...e  United   Evangelical  Church. 

Old  Schotil  BcHutT. —  The 

lijir -•--■-'-    -"•'   — --*■ 

of  U- — 

Old  Ttvo-Si 
ly   Call  ■   ■ 


-which  still  n 


h  Churih. 

...     .     ■  Mennoni 

Ophiiti. —  A  Gnostic 


■IhrSpiril  PrtdtiUnariai 
of  American   Baptists. 
-  The  naoM  applied  to  &  1 


Quateri. —  Olherwue  known  M  Friends,  or  as  the 
Soc'ety  of  Friends.  A  sect  founded  by  George  Foi. 
Its  memben  reject  all  sacntmAiu,  poMen  1  mixed  bu[ 
not  settled  mlniitry  which  dccMnds  npon  the  insiBnlion 
of  the  Holy  Spirit  for  its  nrterances.  and  refuse  10  pal- 
ttdpau  in  war*  or  10  tdie  oMha.  Tbcy  also  niainlarn 
a  pFCuliaritr  of  dress  and  a  sImpKcity  of  speech  irhicft 
is  quite  in  keeping  wilb  their  life  of  peace  and  oeditf- 
lion,      (S«  FnENDS.   Ssciarr  or.) 

Qtiittiitt. —  A  designatiaii  often  uplied  to  a  school 
of  myiticiam,  the  followeTS  of  whirfa  profess  to  rencn 
tUcmielyea  ftttirtif  to  wlnli  they  renid  aa  diTrne 
manitenafioiu.  The  name  b  also  appKed  u 
dialinctin  sects  Kbe  the  BotuiononiMa  f~'  "~ 

RapfiiU. — (See  HmkoHt  SoCiwrT.) 


(he   I 


if  the  E 


iiophical  school 


ind  corrupt  in  pi 
has  gradtiaHy  dw 
existenee. 


that  ti 

diimJnmtit. —  The  followers  of  Osii 
century  ibcolORian  who  taught  (hat  the 
the  eaaential  nghteeuaosu  of  Christ  wu 
inatiiication   by    faith. 

Panlkratj^—Tbt  menil)*™  of  a  pi 
vUeh    teaches    that    Cod    ia    in    eveiyimng    «eu     i>u>i 
memhlna  is  God.  _         „  ,  ,  ,. 

Paran.  or  Po'iit,—  The  followers  of  Zoroaster,  who 
founded    tlie    ancient    religion    of    Media    and    Persia,     f^oi  the  si 
about   1000  I.e.  .  ,         in    iBij.     1 

Panlinaiu,^' A  sect  founded  in  (be  7th  cenlu^,  the     '     ~    ' 
memben    of    which    held    that    all    matter    is    evil    and 
tlat   Christ   had   a   purely   ethereal    body   and   auSered 

Ptcuiiar  PtvfU."  A  sett  wbich  in  almost  every 
respect  resembles  the  Dnnkards. 

felOfianj.— A  aest  which  held  that  there  was  no 
original  sin,  but  that  each  soul  was  created  sinless  and 

PtrtmaymofUchimi,—  A  irct  ol  Husaian  diisentera 
which  requires  the  re-ordinalion  of  the  clergy. 

Ptrfeciibiliitt. — A  nane  apidied  to  those  who  hold 
Ikst  absolnle   perfection   is  attainable  during  the  pres- 

^rr/rctioMiti.— The  name  assumed  by  an  Ameiican 
aect  rslaUiBhed  by  John  Humphrey  Noyn,  in  1S4J.  In 
addition  to  leaching  Derfect  holinasa  through  complete 
nconcUialion  with  God,  ita  founder  maintained  the 
cqaality  of  the  sexes  and  the  communtly  of  goods. 

twcau^of'  alleBeriinmoral'it^     Thev  hel'cf  th»™  iJ^ 


._. -Thoae    1     . 
e  ;;i»ded  bjr  this  tbMi7  ii 


that    I 


1    faith 


-The    ReFoi 

...      _  instituted  in 

landa  iming  the   i6th  century.     In   is6l 
confession    of   faith,   known   as   the    Belgii 
which  waa  prepared  hy  Cnido  de  Bres,  who  hhk  lor 
model    die    CalviniitK    confession    of    tbe    Church 
Fnnos.      This   body    wM   (he   bat    Baformcd    Ou 


the  Nether- 
adopted  a 


n  the  Ami 


a  party  led  by  Rev.  Sol  Froeligh, 


has    gradnaHy    dwiadled    av 
Rtformtd  Epiieofat  Chi 


IT  iltbouflh 


it  teimcd  tl 
■  Protestant 
ramtd    Gen 


I  in  the  position  and  pr^cti 

pal    Church. 

1    ClMrcli. —  Thai    portion    of.  t 


ih-    lylJi  century 
■garded  aa  the 


'oniana.     A  aecl  founded 

est  against  what  its  mem .>, 

ry  compromise  "  of  t4ie  Established  Chorcb. 

n  diat  they  had  caDed  tbeii 


Claim 


to  be  posHsaed  of  e 


« "ilof/FhB™  Ij.— A  ^'Tfsecl  Ihe  beliefs  of  whii 
may  be  deaignsled  aa  UniversslisiD  in  ■  modiEed  forr 


fjifuaiiilr. —  Another   deaignati 


who   looic    to  the    Holy    Sec    fi 
thinn.     (See  Rohan  Cathouc 
Russian    Orthodox    Ckurrk - 
of   Russia.     •      ■— 


That. body  of  Cbristi 


Bsll.     It  differs  in  belief  but  sligh^y   from  tkll 
Roman    Catholic    Church,    from    wiach   H    sep- 
arated about  1,000  years  ago. 

Rilhtniam.—  Tbe  membtts  of  tkc  Rutbcnian  Church 


IJgitizodbyGoOgIc 


arc  coaveru  add  tbc  dcBccadanti  of  c 
RunUn  Clnirch  who  DOW  nuintain  i 
Pone  ia  tailt  of  the  fact  tbal  they  h 
thai  aaaau  rile*  add  d;  --"' 
Greek  liturgy,  which  they  b 


Chrutiar 

wUch  adi^tcd  ti 

foio:'' 


RELIGIOUS  SBCTS 

iverB  ftdm  the     who  profencd  ic 

d  into  OM  SU- 
a  the  gtrict  ob- 


Uuanodeci 

7',ir.V, 


iDi    Uoolh,  . 


m  Sell _, 

'  e  Christian  Mb 
tbe  title  until  1H7IJ,  when  it  was  ch 
SalvUion  ATiny.  Ila  theological  p< 
evatigelicaL 

ChnltiKii.  tndicltel'' its"heofoi^cal'' 
CCDIUTy  by  Robert  Saademan.  a  di 
frotn°blood'mral1i"aiid'f  r'oi '"™"""" 


Although  she  died  of  droisy  ten  dayt  after 
on  wbieb.  ai  tbt  hgd  predicted,  thia  irvent  wju 
her  dudplei  maintained  their  failh  m  brr  bu| 
riiti,  and  tbe  sect  still  exiiu  in  amall  nu 
Ei^Uiid. 


ation  npplird  to  (hot 
the  ecclesiailica]  refoi 
Church   in   the    i7lh   c 


orld.      Its  me 

I  be  the   verbal  ulteraocei  of   Mol 
IE  Koran,  as  the  sources  of  doctrini 


ipplied  to  the  oribodox  Mohsm- 
e  largest  seel  of  the  Moslem 
:pt  the  books  of   Sunna,    said 


iDied.  a 
(See  Si 


IS.) 


mded  in  the  iTth 
le  ofjobn  Giaa. 


n  loT 


feasts  and  . 

—  The 


eekly  0 


If    the    Reformadon    by 
icouitk  BaftiiU, —  A  tect  which  differi  from  other 


Caaper  Scbwcnckfeld. 

ScotHtk  BapliiU.— 

Bailrilta  only  by  being  more  Congregali 


Svitden^.., , 

the  New  JeraaalcDi.  A  religious  ayilem  promulgated 
by  bnioinuel  Swedenborg,  who  taught  that  Ibe  last 
judgment  had  taken  place  in  the  year  1757,  when  Ibe 
''  Old  Church,"  or  ChriKianity  had  given  place  to  the 
new  dispensation  as  represented  by  the  "  .New  Chuicb  " 
of  Swedenborg. 

Syrian  Chittch. —  A  religioua  body  Mill  oodev  obe- 
dience to  the  Pope.  Its  membert  continiK  to  maintain 
the  ancient  Syriac  riles,  which  are  oommon  alike  10 
tiie  Jacobitea  and  themselTes. 

fobffrrtM.— The  members  of  one  of  the  moH  eilrcme 
partiea  of  Huaaitea. 

-^---  -"      naterialiatie  religiun  of  Chia 


Tktuls 
:  bowei 
used    ■ 


ity.  h 


d  Divin 


knowledge  of  the  myateriea  of  being, 
[ure  as  well  aa  upon  duit  of  religfon. 


Srettltli  /Of*.— The  Estabiithed  Presbyterian  Church 
of  Scotland,  which,  founded  on  the  ruins  of  the 
mcient  Scottiah  Church,  in  the  16th  century  was  adopted 
01  the  National  EstablisbmenI  by  act  of  Parliament. 

Secand  Advtntuli. — (See  AovutTtsx  and  Millbha- 

StculariiH.^  The  term  Secularist  i*  most  genecaJly 
applied    to   the    members    of    thai   school    oE   skepticism 

the  duties  and  iRtereita  of  tUi  world. 

SekHciaiu.—  Followers    oC     Seleucna,    who    rejected 

DO  lelurteelion  of  the  body.     iCxtiiict. 

Stvtnlh-day  ^dtriUijtj.— The  moat  primitive  fortn 
of    Adventism,    its    members    practising    many    of    the 

ancient  Christian  rites.     (See  Advzntism.J  ^r"—  ; k-'T— . j  '— ;  —  — 

SevnUfDay   Baftisls.— A   sect    which   ditTera   from  Church  and  oi  every  sovereign  of  earth. 
other    Baptist!    cluefly   in    tbe   observance  of   Satorday,  l/mtanaa.— A  name  applied  to  those  who  deny  th( 

or    the  Kvenlfa   day  of  the  week,  aa  its  day   for  rest  distinction  of  persons  in  the  Trinity  and  who  hold  Ihtl 

and  worship.  ""'     '"    "''  '"' 


by  means  c 
fine  of  the 

TraikU*i.~~  Aa  early  oame  for  the  Sabbatarian  puri- 

TUbingm    ScHboI.— A    name    applied    to    a    certain 
ratioaalistu:  school  of  philosophy,  the  metibars  of  which 

aiKstlooed   the  credibiLty,  inUgrity,   and   isliaUlihr   of 
le  New  Testament. 
VUramontaniili.—  From  a  Roniail  Catholic  point  of 
v«w       >  name  " .^^"^^^"^^^  ^ 


t  of  the  Cbrisii 


ShaSiHei, —  A  Hohamraedan  aeet.  one  of  the  fbar 
urdnchea  into  which  the  orthodox  sect  of  Sunnitea 
has  been  divided, 

in  17/6  by  Ann  Lee.  Although  it  does  not  impose  ce- 
libacy aa  a  necessary  rule  of  lite^  married  couples  are 
not  permitted  to  live  toselher  in  its  communities. 

Anttaj.— A    Hindu    sect,    the  _member»    of    which 


— , thcmseivea  oitly    hold,   i^,   ^„   .__, ...    . 

Unity   of  God. 

Uniird     Sr«Area.— Otherwise     known     aa     Unii 
Brethren    in    Christ.     A    sect    whoae    prwent    doclrii 


-   officially  instituted  it  grew  out  of  tl 

of  William  Oiterbein  to  found  a   church  th 

nite  the        ■         "      ■         ■ 

of   Christians. 


emnt  of 

uld  unite 


a  Presbyteriaii  sects  ai 


SkiahB.—  A  Mobi 
the  one  orthodon  br; 
accept  All.  [b<    '     ' 


f  Mohammed,  1 


o  the  prophet,  rejecttng  tbe  other  caliphs  who 

are  accepted  by  the   Sunniics. 

5*jilw,— One    of    the    (wo    great    divisions    of   Mo- 
banimDdanism.      Its   doctrines   are   direc 

"^JiiBfoijBi.— The°atBte  religion  o;f"ja' 


who,    in    Hinduism,    won 
dual  nature  o(   Visbnu. 


the  eiistenee  of  both   good  and  evil   goda^ 

Volunlttri  of  America.— An  offshoot  from  tbe   Sal- 

Sibkt.— A  sect  founded  in  India,  about  isoo.  upon 

vation  Army  resulting  from  a  misunderstanding  between 

the  leaden   of   tbe   two   bodies.      Aa   in    the    Salvation 

Six-Ptiitciptt  Bapiiiii. —  The  oldest  sect  of  American 

Army  both  KH)  partidpate  in  its  meetings,  and,  like 
the  older  body,  while  it  has  no  formulated  creed,  it  is 

sixth  chapter  of  the  Epistle  to  tbe  Hebrews;     (0    Re- 

WakhabHt.^  FoWowtn    of    Abd-el-Wahhab.    ■    Mo- 

pentance  from  dead  works;   (i1   faith  toward  Cod;   (j) 
taplism:    (4)    laying  on   of   hands:    (j)    resurrection  of 

SkeflH.—  A  fanatical  sect  of  Russians.     Its  members 

members  of  whicb  participated  iii  ibe  Refornutiou.     A 

practise  severe  penances,  including,  it  it  said,  self-mu- 

Illation. 

Smamu.—  One  of  tbe  three  great  divi^ona  of  the 

Hindu  religion. 

SkUI^  of  Fn'mdj.— (See   Psizhds.  Sociity  of.) 

doctrine    but    less    rigid    in    discipline    than    the    main 

_ _,«.— The  folio.. ,    . 

tbe    divinity    of    Christ    and    the    ItonemenI 
jectad  the  sacianvents  and  the   aulhorin'  of 


iwera  of  Joanna  Sonthcott, 


body. 

ff iffran'tef.— A  branch  of  the  Society  of  Friends 
who  followed  John  Wilbur  in  his  proteio  againaT  the 
action*  of  the  Society  in  abandoning  its  origina]  prin- 

oaiDiti. —  A   rath   century  American  tect  the 


vGoogIc 


RBLIGIOUS  SOCIETZSS  — RSHBRANDT 


memben  of  which  accepted  the  slsuments  af  Jemima 
WiiJdjiaoii»  who  asftcrtcd  tbal  ahc  wm  divinely  iiupircd, 
baviiiB  be«n  niwd  from  tlu  dead. 


cated   ID   the    neighborhood  oi    Uosul.      Ihey   r 

aa  the  chief  of  the  angelic  hosia.  Adi 
suffering  puoishmenl  now,  they  beiit 
eventuany  be  restored  to  iiis  ortginilly 
the  ruult.  like  the  Satanisia,  Ihey  t 
right  for  man  'o  J'f'y  !"  him. 


e  froj 


.e  Kabbaliat 


:  book  of  Zohar.  w 


>s  held 


J.  R.  Header. 
Editor  'American  Almanac.'' 

Religious  Societies.     See  Orders,  Reugious. 

Rel'Jy,  James,  Welsh  Universalist  clergy- 
man: b.  Jeffreston,  Pembrokeshire,  Wales,  about 
1722;  d.  London,  England,  2^  April  177&  He 
was  converted  by  Geoi^e  Whitefield  in  1741  and 
became  one  of  his  preachers,  but  after  several 
years  became  convinced  of  the  truth  of  Univer- 
salism  and  broke  with  Whitefield.  He  settled  in 
London  in  1761  and  though  his  preaching  met 
with  little  success  yet  in  1770  he  converted  to 
his  faith  John  Murray  (qv.),  the  founder  of 
Universalism  in  United  States. 

RemaiDder  is  defined  in  law  as  an  estate 
which  commences  after  the  determination  of 
another  estate  in  the  sanw  property,  which  has 
previously  been  limited  by  the  same  convey- 
ance. A  remainder  becomes  vested  whenever  the 
preceding  estate  is  limited  so  as  to  determine 
on  an  event  which  must  certainly  happen.  It  is 
the  present  right  of  one  to  the  future  enjoy- 
ment of  an  estate,  which  right  takes  effect  on 
tile  determination  of  the  preceding  estate.  Con- 
tiugent  estates  usually  give  rise  to  considerable 
doubt.  The  intention  expressed  in  the  instru- 
ment by  which  the  contingent  estate  is  created, 
governs.  Contingent  remainders  are  defined  by 
statute  in  some  States. 

Rembang,  r€m-bing',  Java,  a  busy  town 
on  the  north  coast,  west  of  the  river  Rembang, 
and  60  miles  west-northwest  of  Samarang.  Its 
wcll'protected  harbor  is  one  of  the  best  in 
the  island.  It  has  a  good  trade  in  ship-timber 
and  in  ship-building,  and  near  it  are  valuable 
salt-pans.    Pop.  11,000. 

Rembrandt,  rt^m'brint  or  -brant  (full 
name  written  Rembr.\ni»t  Habmensz  van  Rijn 
or  Rvn),  Dutch  painter  and  etcher:  b.  Leyden  15 
July  1607;  d.  Amsterdam  8  Oct  1669.  He  was 
the  son  of  a  miller  settled  in  Leyden ;  and  an 
early  shown  disposition  toward  the  life  of  an 
artist  caused  him  to  be  taken  from  the  Latin 
School  at  an  early  age  and  put  into  the  studio  of 
a  Leyden  artist  who  took  pupils.  In  1623  he  was 
sent  to  a  studio  in  Amsterdam.  In  1633  he  seems 
to  have  been  working  a^  an  artist  and  there 
is  a  signed  and  dated  picture  of  ^Saint  Paul 
in  Prison*  in  the  Stuttgart  Gallery,  which  is  his 
earliest  piece  with  an  ascertained  date.  By  1630 
he  was  settled  in  Amsterdam,  and  in  1634  mar- 
ried Saskia  van  Utenbiirgh.  who  lived  with  him 
only  eight  years,  leaving  one  son,  Titus.  Sas- 
kia had  properly:  and  her  death  caused  con- 
fusion in  Retnbrandt's  affairs  because  of  her  will 
leaving  all  of  this  property  to  Titus,  with  only 
a  life  interest  to  her  husband,  while  in  the  mean- 


time Rembrandt's  affairs  had  been  in  a  bad  coit- 
dition.  In  1656  he  was  finally  sold  cut  as  a 
bankrupt.  It  is  not  perfectly  known  why  the 
very  prosperous  painter  who,  in  his  early  man- 
hood, bad  a  great  deal  of  work  to  do  as  a 
portrait  painter  (always  a  profitable  brandi  of 
the  art),  and  whose  etchings  sold  'emarkably 
well,  should  have  become  so  straitened  in  his 
circumstances.  It  is  known  that  he  bought  very 
freely,  surrounding  himself  with  works  of  art 
of  all  kinds,  of  which  he  was  a  constant  and 
diligent  student,  and  by  means  of  wliich  he  gave 
himself  that  knowledge  of  ihe  world  which  he 
did  not  obtain  from  travel,  as  it  appears  that 
he  never  crossed  the  frontiers  of  the  United 
Provinces.  It  is  also  asserted  that  a  certain 
change  in  popular  taste  left  him  at  one  side 
while  it  followed  men  whom  we  now  deem 
greatly  his  inferiors  in  artistic  power.  He  had 
mai:y  pupils  and  many  assistants,  and  even  the 
interruptions  caused  by  death  and  by  loss  of 
fortune  do  not  seem  to  have  checked  the  great 
production  of  his  work,  for  between  the  time  of 
his  bankruptcy  and  the  time  of  his  death,  13 
years  later,  he  was  as  busily  engaged  and  his 
work  was  fully  as  important  as  at  any  former 
time.  The  mention  of  a  few  works  of  art  with 
their  dates  in  the  course  of  this  article  illus- 
trates this  fact  sufficiently  well. 

At  a  very  early  date  Rembrandt's  style  as  a 
painter  was  fixed.  It  is  extremely  original, 
founded  on  the  work  of  no  other  artist  of  any 
school,  based  upon  a  strong  perception  of  the 
beauty  and  value  of  pure  light  and  shade  in 
nature  and  in  art.  In  one  sense  he  was  a  gieat 
colorist,  namely  in  that  he  conceived  a  painting 
as  strictly  the  result  of  a  disposition  and  com- 
bination of  the  hues  and  tints,  treating  all  his 
work  with  as  complete  a  color-scheme  as  that 
used  by  the  great  Venetians.  There  is  this  pe- 
culiarity, however,  that  Rembrandt's  coloring  is 
sombre,  and  reaches  its  highest  achievement  in 
combinations  of  browns  and  grays  with  but  tew 
passages  of  primary  color  or  of  those  hues 
which  approximate  to  primary  color.  A  blue 
sash  may  appear  in  a  portrait,  and  its  effect  of 
pure,  bright  color  may  be  led  up  to  and  assisted 
by  the  glimmer  of  steel  and  the  warm  yellow- 
ish-brown of  a  buff  coat :  but  as  a  general  thing 
these  effects  are  not  his  happiest  achievements 
as  we  see  the  pictures  now.  and  those  are  the 
most  delightful  to  us  in  which  be  departs  the 
least  from  his  accustomed  gravity  of  tone. 
There  is  a  certain  disappearing  of  the  subject 
in  blackness  which  is  very  disagreeable  to  many 
lovers  of  painting;  and  it  is  hard  to  form  s  con- 
ception of  how  far  this  has  been  the  result  of 
lime  producing  changes  in  the  pigments.  Mean- 
while the  effect  of  a  brilliantly  modeled  head 
coming  to  light  from  a  profoundly  gloomy 
background  and  helped  t^  the  painting  of  cos- 
limie  similarly  relieved  by  light  colors  upon 
darkness,  is  very  pleasing  to  many  students;  and 


ardent  lovers  of  (he  art  of  painting.  To  paint- 
ers by  profession  Rembrandt  must  always  be 
one  of  the  men  whose  work  commands  the 
highest  respect. 

His  power  of  characterisation  is  not  con- 
fined to  painting,  and  hh  small  etchings  drawit 
upon  copper  in  a  few  straggling  lines  have  as 
much  of  it,  according  to  their  subject,  as  the 
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largest  pictures.     This  power  of  characteriza^  irated.    Small  biMiaphies  by  Knackfuss  (1899), 

tion  lifts  him  almost  out  of  the  category  of  the  Malcolm  Bell   {1099),  Neumann    (1900),  some 

painters  of  his  period.     When  he  has  character  of   them   well    imagined,    are   contained    in    the 

to  express,  either  of  an  individual  or  of  a  race  different  series  of  Artists'  Lives.     The  etchings 

of   men,   he   does   it   with  a   touch   and   an  evi-  form  a  continual  stndy,  and  besides  the  famous 

dence   of    thought    entirely    his    own.      It    may  work  of   Bartsch    (1797),   which   is  continually 

sometimes  take  a  disagreeable,  even  an  ignomin-  referred  to,  there  have  been  works  by  Charle* 

jous    appearance,    and   his    drawing   in   a   given  Blanc  (18S0)  and  Dutuit.     His  complete  etched 

case   may  not   be   dignified   or    refined   or   even  work  lias  been   reproduced  in  admirable  photo- 

iruthful;  while  yet  the  significance  of  the  stale-  gravure     by     Artnand-Durand.       The     English 

ment  he  wishes  to  make  remains  uniformly  dis-  etcher  and  student  of  etchings.  Sir  Francis  Sey- 

tinct  and  positive.  mour   Hcden,   has   pubHshed   a   small   book   on 

Among  his  most  important  paintings  are  the  Rembrandt's   etchings,    'The    Etched    Work    of 

*Saint  Paul  in  Prison,'  in  the  Stuttgart  Gallery,  Rembrandt'     (1879-&)),    in    which    there    is    a 

signed  and  dated  1627;  the  portrait  of  a  man  at  careful  investigation  of  the  authenticity  of  some 

Windsor    Castle,    signed    and    dated    1631;    the  which  may  be  thought  to  be  by  students  or  imi- 

portrait  of  his  brother  in  the  Berlin  Museum,  latots.  Russell  Stobgis. 

that  of  himself  in  Buckingham  Palace,  and  that  of  _  ,. 

an  old  woman  in  the  Hermitage  collection  near  Hemedioa,    ra-tna  (he-6s,   or   San  Juan   de 

Saint    Petersburg;    <The   Supper  at   Emmaus.*  Los  Remcdvos,  sau  hoo-an'  de  los  ra-mS (he- 

in  the  Louvre;  and   'The  Lesson  in  Anatomy,'  °^-  \°'""-  Santa  Clara  province,  32  miles  east 

at  The  Hague.    There  are  two  magnificent  per-  »'  tne  town  of  Santa  Clara.     It  is  four  miles 

trait  groups,  one  of  his  middle  life  and  one  of  from  ^^^  "Orth  coast,  but  is  connected  with  its 

his  more  advanced  age;  'The  Night  Watch,'  in  Po",  Caibarien,  by  rail,  and  also  with  the  im- 

the  Amstertam  Museum,  signed  and  dated  1642,  Portant  towns  of  the  island  to  the  west.    It  is  m 

and    <The   Syndics   of   the   Oothmakers'    Com-  a   '"t'le   "gion   and   carries   on   a   good   trade. 

pany,>   in  the  Amsterdam  Museum,  signed  and  "^"P-  about  7,000. 
dated  1661.  Remensnyder,  rem'en-snT"der,  Jtinitu  Ben- 

Of  his  etchings  the  number  is  so  very  great  jamin,    American    Lutheran    clergyman:    b. 

and    the    enthusiasm    which   they    have   excited  Staunton,   Va.,   24   Feb.    1843.     He   was  gradu- 

anwng  great  classes  of  collectors  and  students  aied  from  Pennsylvania  College,  Gettysburg,  in 

during  the  iglh  century  is  so  intense,  that  it  is  i86l  and  from  its  theological  department  in  1865. 

very    hard    to   name   even   a    few   cliaractenstic  He   served  in   the  Union   army   in   1862-3,   was 

specimens.    Tile  prices  which  they  fetch  at  auc-  ordained     in     1865     and     has     held     important 

lion   or   at   private   sale   are   enormous    (several  pastorates      at      Philadelphia,      Savannah,      and 

ilidusands   of  dollars   in   many  cases),  though  New  York,  and  originated  the  movement  which 

price   is  not   always  proportionate   to   merit,   as  resulted   in   the   adoption  of   a   common   service 

rarity  has  much   to  do  with   this   detail.     Thus  ritual  in  all  American  Lutheran  churches.     He 

the  famous    "Three  Trees'    (1643),  of   which  a  has  published:     'Heavenward'    (1874):   'Doom' 

fine  copy  is  worth   as   much  money   as  a  large  Eternal'      {1880)  ;      'Six     Days     of     Creation' 

oil  painting  by  a  modern  artist,  and   the  won-  {1886);   'Lutheran  Manual'    {1892);  etc. 
derful    portrait   of   the    'Burgomaster    Six'    are  ■      „     -        ,    «j         j    it 

not  necMsarily  as  much  belter  than  other  and      .  Remeny^.'-S  man-ye.  Edouard,  Hungarian 

less    costly    prints    as    iheir    price    would    indi-  violinist:  beeves  1830;  d.  San  Francisco    Cal., 

cate.     Their    fauhless    work,    however,    is    the  'S    "ay   "SgS      He    studied   violm    at   Vienna 

main  consideration,  and  the  portrait  of  Six  must  ""d?^  Jo«I?h  Bohm.     For  his  part  in  the  msur- 

always  be  of  extreme  value   when  in  fine  con-  rect'on  agamst  Austria  m   1848   he  was  obhged 

dition,  because  the  closely   worked  etching   has  to  «==  from  Hungary.     He  came  to  the  United 

caused  the  plate  to  suffer  from  use -there  can  States   in   1849,   but   returned   to   Europe  a   few 

never   have   been   more   than   40   or   50   impres-  y«fs    htler    and    m    .854    was    appointed    so  o 

sions     of     great     brilliancy.     During     his     life  ""''"'St   to    Oieen   Victoria.      He   returned   to 

and  during  the  i8th  century  the  so-called  Hun-  Hungary  m  r86o  under  the  amnesty,  and  attained 

dred  Guilder  print,   'Christ  Healing   the   Sick,'  S™*   f^™^     Thenceforward   he  made   repea  ed 

was  the  most  famius;   and  since  that  lime  the  ^°^[^    'P   Europe    and    relumed   to    the    United 

etching,  slight  and  but  little  worked  over,  'The  Slates  in  1878,  where  he  spent  much  lime  unld 

DeatlTif  the  Virgin'  {1639),  is  one  ot  th;  most  h's  death.    He  possessed  a  high  technical  mas  ery 

admired  V  arlUts  of  all  Rembrandt's  work  in  "^  ""^  mstrument   but  was  often  betrayed  mto 

Mack  Mid  white;  the  wonderful  portrait  of  ihe  «aeg"a.ions  that  marred  the  artistic  effects  of 

'Goldweigher'  (1639),  ibat  of  the  preacher,  Uij-  *"*  pi^">B- 

ttnbogaert  (1635),  the  famous  Dr.  Faustus,  dated  Reme]r,  ra'mT,   George  Collier,   American 

1648,   and   several   of   the   landscapes,   especially  naval  officer:  b,  Burlington,  Iowa,  10  Aug.  1841. 

the    'Cottage    with    the    Great    Tree,'    and    the  He  was  graduated  from  the  United  States  Naval 

magnificent   'Omval,'    dated   1645,  are  all   etch-  Academy    in    1859    and    entered    the   navy    and 

ings  which  are  unsurpassable  even  among  Rem-  served  with  distinction  on  the  Union  side  during 

brandt's  own  works.  the  Civil  War.    When  the  war  with  Spain  broke 

The  most  complete  book  on  Rembrandt,  that  out  he  was  placed  in  command  of  the  naval  base 
"f  C  Vosmaer,  "Rembrandt,  sa  Vie  el  ses  at  Key  West.  Fla.,  and  subsequently  became 
CEuvres'  (1877),  has  furnished  jnost  writers  commandant  of  the  navy  yard  at  Portsmouth, 
since  that  time  with  their  facts.  A  more  re-  N.  H.  He  was  promoted  rear-admiral  in  1898, 
cent  work  of  great  extent  and  thoroughness  is  and  in  1900  was  given  command  of  the  Asiatic 
that  by  Emile  Michel^  translated  into  English  Station  at  Yokohama,  and  in  this  capacity  direct- 
as  'Rembrandt,  his  Life,  his  Work,  his  Time'  ing  the  operations  of  the  United  States  naval 
(London,  1894).    This  book  is  elaborately  illus-  forcts  in  China.    He  was  retirtd  in  August  1903- 
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Kemigius,    rj-mlil-fis,    Saint,    the     great  tunt«s,   the    remoia   bong   secured   by   a   line 

apostle  of  the  French  nation;  b.  Laon  438:  d.  fixed  to  the  tail,  and  being  sent  in  pursuit  of 

Sheimt  13  Jan.  533.     He  was  appointed  bishop  the  turties,  etc,  to  which  it  attaches-  ittelf  br 

of  Rheims   in  459.     He  it  was  who   baptized  means  of  its  sucker.    The  anciettci  believed  Id 

Clovis,   the    founder   of   the    French   monarchy,  the  remora's  power  of  arresting  and  detaining 

who  had  been  converted   to  Christianity  chiefly  ships  in  fuli  sail  through  their  suctorial  powers; 

throngh   tlie   influence   of   his   queen,   Clothilde.  and  Antony's  gnlley  at  the  battle  of  Actium  was 

The   ceremony   took   place   amid   imposing   sur-  said  to  ba*e  been  fined  by  a  reaiora,  wHith  de&ed 

roundings  on  Christmas  Day,  456.     Through  the  the  efforts  of  several  hundreds  of  men  to  free 

example  of  the  king  and  the  untiring  exertions  the  vessel. 

of  Remigius  almost  the  whole  of  Gaul  was  Chris-  The   remoras   are   a   group   of  oceanic  fides 

tianized  in  the  lifetime  of  the  latter.     Consnlt:  occupying  a  rather  isolated  position  aracaig  the 

Migne,   'Patrologia  Latina,'   Vol,  LXV.   (which  spiny'raycd  TeUesloini.     Five  genera  and  eight 

contains  some  of  the  bishop's  letlers)  ;   Aubcrt,  species  have  been  recorded  from  North  Amer- 

<Vie  de  Saint  Remi'   (1849).  ican  waters.     Some  of  them  appear  to  confine 

Rem'Jngton,  Frederic,  American  artist:  b.  jheir   attentions  to  ^rticBUr^ecies  of  large 

Canton,   N.   Y.,  4  Oct   1861;   d.   26  Dec   igog.  fi**^,».   »«  *«  *P"'^fi*^''   *>ip>"ns,   etc.;    others 

He   studied   at   Yale   Art    School   and  the   Art  "■e  less  particular.     The  common  species  on  the 

Students'   League,   New   York,   and   later   went  Atlantic   coast   of   the    United    States    are    the 

west   where,    as    cowboy   and    stockman   on    a  shark-sucker    (ficfcmew  nouciatei),   very    fre- 

ranch.  he  gathered  the  material  that  made  him  quently  found  adhering  to  large  sharks-  as  well 

a  success  in  scenes  of  frontier  life.    He  con-  ^   ^  other   fislies;    Samera    brachyfilera,   the 

iributed  to  the  leading  magazines   and  period-  sword-fish  remora;  and  Retnora  r*mora,  a.  spe- 

icals  scenes  of  western  military  and  Indian  life.  "=•«*  widely  distribuMd  in  urann  seas.    They  ate 

and  also  events  of  the  Cuban  War  of  1897-8.  not  iitiliBed  for  food,  nor  for  any  other  purpose 

Few  illusiraiors  draw  the  horse  with  so  much  in  thu  couittTy. 

character  and  life-likeness.     He  produced  sev-  KennehcM,  rfm'shlt,  Prussia,  Rhine  prov- 

eral  Sddptiu'cs  such  as   'The  Brondio  Bnrter'  ince ;  a  manufacturing  centre.     Its  chief  artictes 

and   'The  Wounded  Bunkie.'     As  anthor  and  of  trade  are  cutlery  and  iron   wares,  besides 

illastntor    he    has    produced     'Pony    Trads'  machinery,  tools,  silk,  etc. 

(1895);    'Crooked   Trails'     (1898);    'Frontief  Rem'aen,  Ira,  American  chemist  and  edu- 

Sketches';<Jrfin  Ermine  of  the  Yellowstoae'  cator :  b.  New  York  id  Feb.   l8*S.     He  studied 

(1902):  <The  Way  of  an  Indian'  (1906).  ^t  the  College  of  the  City  of  Tew  Vorit;  was 

Senungton,  Phllo,  American  inrentor:  b.  graduated  in  186?  from  the  medical  department 

Litchfield,  N.  v.,  31  Oct.  1816;  A.  Silver  Springs,  of    Colnmbia,    pursued    chemical    conrses    at 

Fla.,  S  April  ia%.     He  entered  the  small-arms  Munich  and  GHtingen,  and  in  t870-«  was  assiat- 

factory  of  his   father  at   Ilion,   N.   Y.,   and   tor  ant  to  Professor  Rudolph  Fittig  in  the  chemica! 

25  years  was   superintendent  of  the  mechanical  laboratory  of  the   University  of  Tubingen.     In 

department.     The  perfecting  of  the   Remington  r8?2-6  he  was  professor  of  chemistry  and  phys- 

breech-loading  rifles  and  of  the  Remington  type-  ics  in  Williams  College,  and  in  iSm  upon  the 

writer  was  mainly  due   to  him.     In    1886  he  organization  of  the  Jolins  Ht^ins  University, 

withdrew   into   private    life   and    in    that  i^^ar  was  made  professor  of  chemistry  in  the  new 

WyckofT,  Seamans  &  Benedict  bought  out  the  institution.    He  formed  its  chemical  department 

Remiqgton    interest  in  the  typewnter>  and-  as  and  has  continued  to  direct  the  nmneroDS  re- 

assiniment   having  been   made,   took   charge  of  searches  of  the   Johns   Hopkins  laboratory,  tfie 

the  Ilion  planL     In  188S  the  main  plant  passed  facilities  of  which  are  not  excelled  in  the  United 

to  Hartley  &  Graham,  who  operated  it  as  the  States.    Despite  the  larg^  amount  of  execntive 

Remington  Arms  Compaiqr-  work  devolving  upon  him  in  connection  with 

Sedungtaa  Kifla.      See  Saux  Aihb.  h's  c)\a\t,  he  found  opportunity  for  considerttUe 

"  „  ■  ,  .  ...  products,  the  sulphides,  double  halidej,  an*  the 
Remoniminti,  those  inembers  of  the  decomposition  of  diazo  compounds  by  aleoho!. 
Reformed  Oiurch  in  Holland  who,  in  the  year  ]„  1881  he  made  a  study  for  the  city  councfl  o!  a 
i6og,  after  the  death  of  Jacobus  Armimus,  con-  peculiar  condition  of  Boston  water,  which  be 
tinned  to  adhere  to  his  doetrmes.  and  m  r6io  found  due  to  a  growth  of  fresh-water  Spwige 
presented  to  the  States  of  HolUnd  a  remon-  jn  one  of  the  artificial  lakes  from  which  the 
strance  in  which  they  defend  the  grounds  of  suppw  „as  derived.  He  also  conducted  for 
their  dissent  from  the  official  creeds  of  the  Re-  the  National  Board  of  Health  special  researches 
formed  Church :  thereafter  they  were  styled  in  various  subjects,  among  them 'Organic  Ifetter 
Remonstrpits,  and  they  are  stiU  represented  m  ;„  the  Air'  and  'The  Contamination  of  Air  in 
Holland  by  a  small  but  scholarly  and  liberal  Rooms  Heated  by  Hot-Air  Furnaces  or  by  Cast- 
sect  See  Abmimians;  Reucious  Sbcts.  imn  St0\-es,>  He  was  made  vice-president  of 
Rem'ora,  or  SucUng'fiah.  a  popular  name  the  university,  and  frefinently,  in  the  absence  of 
for  any  species  of  the  family  Echmcididx  and  the  president,  Dr.  Daniel  Cok  Oilman  (q.v.), 
order  DUeoctphali.  The  top  of  the  head  is  acted  as  president.  In  Jime  1901  he  was  chosen 
provided  with  a  peculiar  sucking  disk,  a  modifka-  president  upon  the  resignation  of  Dr.  Gilntan. 
lion  of  the  spinous  dorsal  fin,  composed  of  a  In  1873  he  was  elected  to  the  American  Associa- 
series  of  plabes  arranged  transversely,  by  means  (ion,  in  187S  made  fellow,  and  m  l)^  president 
of  which  they  attach  themselves  to  moving  of  the  chemical  section,  and  in  igoa  president  of 
objects  and  thus  supplement  their  powers  of  the  association.  He  became  a  member  erf  the 
locomotion.  On  the  coast  of  Zanzibar  and  else-  National  Acadetny  of  Sciences  in  iSSi.  and  was 
where  they  are  used  in  catching  other  fishes  and  at  one  time  president  of  the  American  Chemical 
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Sofuetj.  He  founded  in  1879.  and  has  since  works  include:  'Livre  des  R^compcnxM  et  del 
edited,  the  'Ameticati  Chemicai  Journal.*  Peinea'  (1816) ;  'L'intariable  Milieu  'oi  Tn'- 
Among  his  text-books  are;  'The  PritMiples  of  tse'  (1817);  'ElemcRts  de  la  Granimaiie  ehi- 
Theoretical  ChemtsUr'  (J87?>  ;  'Introductiiwi  noiae*  (1822)  ;  'Memoire  sur  la  Vic  et  les  Opin- 
io tbe  Study  of  tbe  Compounds  of  Carbon,  or  ions  de  Lao-tse'  (1823) ;  'Heclierches  s<"'  ■•• 
OrgwNc  Chsmisti?'  (1685);  'Introduction  to  tbe  '                           .  .  ^     ,            -        .    ^ 

Study  of  Chemistry'  (i«86)  ;  'The  Elements  of    ^, 

Cbemittcy'    (1887):    'A    Labora.tory    Manual'  Remuaat' 

(1889);  and  'Chenucal  Experiments'   (1895).  «.  _      d  .   ^      c-       i. 

E^n  «M,,  in  the  f.h„ta  ktev  o(  R="»y.S^t    S«  Rsmc.™,  SAm. 

Rome,  the  twin  brother  of  the  founder  of  tbe  RcnofsMiice,   r6-a&-9ans    or    ri-na'sane,   a 

city,  Romulus,  who  in  3  quarrel  slew  hint.  movement    in    learning,    science,    literature    or 

Remus,  Uncle,  a  well-known  negro  char-  art,  or  in  all  of  them,  in  which  it  is  thought 

acter  invented  by  Joel  Chandler  Harris    (q.v.)  ""*   »«'«    is   »    revival   of   an    ancient   spirit 

and  introduced  to  his  readers  in  'Uncle  Remus  r  ^no   o*   ancient   methods,    or   even    a   decided 

His  Songs  and  Sayings'   {1880).     Uncle  Remus,  advance    in   intelligence   without   traoeahle   imi- 

an  aged  plantation  African,  is  used  as  the  mouth-  tation.    The  name  is  given  especially  to  aev- 

piece  of  quaint  folk-lore  tales  current   among  *•*'  movements  in  European  history,  all  more 

the  blacks  of  the  South  and  detailing  in  pictur-  <""  *««  abortive;  but  most  of  all  to  the  great 

esqtte  and  amusing  fashion  the  adventures  of  movement  which  began  in  Italy  about  1300  A.ni 

Bfe'r   Rabbit,    Bre\    Fox,   and    other   animals.  Thia  Movement,  called  by  the  Italian*  the  Risorgi- 

The  stories,  interlarded  with  considerable  homely  mento,  consisted  at  first,  so  far  as  conscious  ef- 

philosophy,  were  gathered  with  much  care  1^  fort  was  conoemed,  in  die  collecting  of  Latin 

the  author,  and  awakened  among  students  an  m-  awuuscripts  of  the  dassical  anthora,  and   the 

lerest  in  that  domain  of  the  beast-fahle.  «"dy  of  them.     It  is  notirvMt,  however,  that 

RfimuMt,     ra-miJ-za,     Charles     Francoia  **■.  F"^''  acholatly    aiovement    was    accon- 

MariTS^  ^French  p^cian  anTm^  ^^  .*>;  "   general jntdlecti^l   advanoe,  of 

of   letters,   son   of  the    Comtesse    de  .Remusat  ^^TlJ!'^'  *?*^  ««»«>«  «  to  be  "Mn  m 

(q.v.)  :  b.  Paris  13  March  1797;  d.  there  fi  June  *ffewnt  parts  of  Europe,  at  least  ahaltjoen- 

1875.    He  was  educated  at  tte  Lycee  Napdeon  *"'T  21^^.!*";!Lit.' b™^  ^'"'  "'^' ^-I?" 

and  entered  Ufe  as  a  journalist  and  lawyer  He  "»  E"^?^  the  nKWk,  B<yer  Bacon^ho  died  in 

was  a   member   of   the   Chamber  of   Deputies  ''^^"''  1°"  *  «^^  •*"'  of  needed  work  t« 

1830-48,  and  in  1848-9  of  the  constituent  and  **»«??«  the  necessity  of  studymg  nature  di- 

legislative  assemblies,  in  which  he  voted  with  "f.V.y  ?'  <*9««twn  and  m  a  sense  by  experi- 

the  friends  of  order.    From  March  to  October  wwiJ^disregarOnig  m  the  mam  the  epimona  of 

1840  he  was  minister  of  the  interior,  and  in  ^i"*"*?",    irijooliuen    or    profeasora    in    the 

1871-3   minister   of    foreign   affairs.     He   began  SIT'*'*'^-      ^"T"  /"L"'    5*^**"?   Y****    ""J 

public  life  as  a  LiberaJ,  gut  ended  it  as  a  Gm-  ^•*>«'   «2?    "^^    *«,   '►"    'd°»e    "I    the    I3«h 

servative.    During  the  Second  Empire  he  lived  jmtHry,AK)uebout  a  large  part  of  Asia,  vming 

in  retirement,  devoting  himself  chiefly  to  literary  ^"^i^P"=J.'l"''l!!^*'*  '°  ^^*™""*^  ?? 

pursuits.     His  works  include:   'L'Aigleterre  au  l?**^'M'"i|^  ^*'. '~^u'*Tu-*.J^''^   ^ 

XVIH.  Siide'   (1856)  ;   'Bacon'   (1857)  ;  'Lord  ^  **^^,*^i  ^"^^^L  J^^  *"liSj2S?*b 

Herbert  of  Cherbuh^'    (1874)  ;   *HUtoire  de  U  f**'/  P*"'-?  :^''P'?"^  0*^^?^'=  •«»  ^'^T« 

Philosophic  en  Angl^terre  dt^uis  Bacon  jusqu'a  |  1*  ^"k'»^'   ^^  l"'*"  .■"    "TV-"^   ^ 

Lock7^(l875)  ;   Tbelard'    (184s)  ;    'Essak*  de  *'""^S^^'  ^^^   ^L^^i""  <>'  '^^"^ 

Philosoohie'   /iSial  ■  etc  "''P'*  ^  the  Latins  ended  with   1204,  while  the 

^^  /irf^'™'  v^  ,            -      -  later  expeditions  of  John  of  Bricnae  and  of 

J    ^^^^  ^^'^  EbabeA  J«miw  Grwner  Louig  ix.  all  ended  by  1270:  and  while  these 

^^'T'"?^^'*!^^  ^-  ^    *^""  5  i*"'  expeditiOTM    failed    utterly   in    their    main    ol». 

'J^i    aJLET   '^I'^^"".  ??     ,      ^  ject,  they  spread  thrtMgh  Europe  the  knowledge 

Comte  Aujaite  Lanrent  de  Rimusa^  Napoleon  a  ^^  <rther  races,  other  peoples  and  other  schoUr- 

chamberiam,  and  her  position  made  her  thor-  g^ips  than  that  possessed  by  the  West     The 

ougUy  w«iuamted  with^  life  of  Napoleon's  enlightened  en^eror  Frederick  II.,  who  died  in 

"■^ ■JJ'S..^^'  *"^  '  EdueatiOT  de*  Femmcs,>  ,250^  ^g,  ,„  enthusiastic  advocate  of  classical 

publiabed  1824,  received  an  academic  cimrofiiu,  gfaiitLs 

andber  JMimoires,'  published  in_. 879^,  are  g^    )„    th^    ^rts    of   design,   the   wonderful 

iwrticiilarly  valuable  for  the  light  they  throw  00  achievements  of  the  Gothic  architects,  thou^ 

th;  court  of  the  i-irat  Empire.  wholly   mediaeval    in    origin,    were    yet   a    step 

Rtmmat,  Jem  Pierre  Abel,  French  toward  modem  times  in  the  general  application 
Orientalist:  b.  Paris  5  Sept.  1788;  d,  there  of  sound  principles  of  eonslructron,  studied, 
S  June  1832.  He  devoted  himself  to  the  indeed,  largely  l^  the  role  of  thumb  and  em- 
study  of  Oriental  languages,  particularly  Chinese,  piricallj,  but  still  affecting  favorably  large 
while  pursuing  a  course  in  medieine,  and  in  1811  numbers  of  workmen  who  were  kept  constantly 
pubJished  'Essai  siir  la  Langue  et  la  Littfrature  employed  on  important  structures.  All  the  fine 
chinoises.'  He  received  his  degree  as  a  phyai-  arts  were  marked  m  the  I3lh  century  by 
cian  in  1814  and  entered  one  of  the  military  a  rapid  and  on  the  whole  permanent  gain,  for 
nospitals,  hut  m  that  year  accepted  the  chair  sculpture  in  connection  with  the  great  cathe- 
of  Chinese  which  had  been  e^flablished  for  him  drals  was  developed  with  extraordinary  rapidity 
=H  the  Collige  de  France.  He  was  admitted  to  and  reached  great  excellence  in  truth  to  nature 
the  Academy  of  Inscriptions  in  t8i6  and  in  t8i8,  and  in  decorative  effect :  and  excellent  designs 
alter  Visconti's  death,  became  editor  of  the  in  color  grew  with  the  growing  art  of  decora- 
'Joomal  des  Savants.'  He  was  one  of  the  live  glass  in  huge  windows,  while  all  the  sub- 
loundet"  of  the  Socief*  Asiatique  in  Paris.    His  sidiary  arts  in  metal,  leather,  and  the  like  wer« 
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being  pushed  intelligently  and  witb  vigor.  More-  cal  influence  over  the  arts  of  design.  Most  in- 
over,  in  pure  literature,  the  works  of  the  fluential  of  all  was  Orcagna,  properly  Andrea 
French  poets  of  the  South  and  at  a  later  time  di  Cione,  whose  active  life  may  be  set  down  at 
of  the  Centre,  tended  toward  a  larger  develop-  lasting  from  1340  to  13^  and  who  built  one 
ment  in  poetry  and  prose.  of  the  most   important   buildings  of  the  14th 

Throughout  the  north  of  Europe  this  prc^resG  century,  tlie  shrine  in  the  church  of  Orsan- 
was  checked  in  the  14th  century,  partly  michele  at  Florence:  a  marvel  of  combined 
by  the  ruinous  wars  which  were  waged  in  sculpture  and  color-inlay  in  an  architectural 
France  by  English  kings  linding  means  to  divide  composition.  So,  if  we  are  considering  the 
the  great  nobility  of  northwestern  Europe  and  introduction  and  growth  of  iwoclassic  ait  at 
to  retard  the  growth  of  comfort  and  intelligence  a  lime  when  alt  the  important  churches  of 
for  nearly  a  century.  And  this  fact  allowed  the  Italy  were  built  in  that  highly  decorative,  but 
leadership  to  pass  to  Italy.  Thus  in  1340,  when  insincere,  misunderstood  and  inconsistent  Ital- 
the  Hundred  Years'  war  began  in  the  claim  iaii-Gothic  of  the  14th  century,  the  noble 
asserted  by  Edward  III.  of  England  to  the  portico  at  Florence,  called  the  Loggia  dci  I.an:!i, 
French  crown,  Petrarch  was  36  years  old  is  to  be  cited.  It  was  built  about  1375-80,  and 
and  in  the  middle  of  his  great  labors,  and  the  desiguer,  while  he  used  -  something  of  tlie 
bis  friend,  Boccaccio,  was  followii^  him  close,  inedixval  vaulting  system,  gave  to  the  building 
These  are  the  men  who  are  the  most  famous  an  entirely  noii-Sotliic  aspect  by  using  round 
in  the  early  pursuit  of  classical  learning,  but  arches  of  ereat  span  witliout  buttresses,  depend- 
there  were  associated  with  them  men  who  were  ing,  for  tnc  security  of  each  abutment,  upon 
less  known  as  original  writers  and  whose  names  the  heavy  load  piled  Ujpon  it.  The  building  is 
are  therefore  less  celebrated,  who  yet  did  much  designed  absolutely  without  reference  to  any 
of  the  heavy  work  of  collecting  and  studying  classical  Roman  structure  or  to  the  Roman  sys- 
manuscript.  The  death  of  those  two  men  in  tern  of  building  in  any  way,  and  it  is  on  this 
1374  and  1375  "lay  be  thought  to  close  the  first  account  closely  in  harmony  with  the  artistic 
epoch  of  the  Ritorgimento  —  for  by  this  name  work  done  during' the  same  epoch  in  painting 
it  would  be  better  to  designate  the  purely  Ital-  and  in  sculpture.  All  the  arts  of  design  were 
ian  movement  which  continued  for  three  quarters  at  this  time  newly  inspired  by  the  great  per- 
of  a  century.  fcctjon    of   classical    remains,    and    under   this 

It  is  la  be  lemetsbered  tiiat  there  was  still  new  inspiration  turned  away  from  the  itiedixva! 
nearly  a  century  to  elapse  before  the  general  system,  which,  indeed,  had  never  obtained  a 
introduction  of  printing.  The  serious  work  strong  hold  upon  the  Italians.  Thus  in  the  mat- 
done  between  1340  and  1440  was  done  by  the  ter  of  fine  art  is  the  true  Risorgimento  a  splen- 
copying  and  deciphering  of  manuscripts,  and  d'd  epoch  of  early  enthusiasm,  which  is  seen 
there  were  no  means  of  producing  the  msnn-  prolonged  into  tfie  next  century  and  reaching 
scripts  as  cheaply  and  in  such  abundance  as  its  most  glorious  culmination  in  the  cupola  of 
they  were  produced  in  the  palmy  days  of  the  the  Cathedral  of  Florence,  wbich  was  tiie  work 
imperial  Roman  system.  Then  the  wealthy  of  Filippo  Brunelleschi,  bom  in  1377,  and  him- 
amateur  might  have  a  number  of  slaves  en-  self  a  sculptor  of  renown.  He  had  studied  in 
gaged  in  copying  and  mounting  manuscripts,  Rome  and,  according  to  the  tradition,  was  es- 
and  these  must  have  been  nearly  as  cheap  as  pecially  interested  in  the  cupola  of  the  Pan- 
printed  books  were  until  very  recent  times;  but  theon,  and  yet  when  the  managers  of  the  cathe- 
m  the  14th  century  there  was  no  tradt-  dral  employed  him  to  root  the  open  ceiitral 
tional  method  of  transcribing  books  other  than  octagon  of  their  great  chureh.he  built  nothing 
u  known  to  the  monks  of  the  scriptoria  of  in  the  least  degree  resemblmg  any  classical 
monasteries,  and  the  crabbed  hand  used  by  dome,  but  chose  an  outline  nearly  like  that  of 
Ihese  transcribers  must  have  reUrded  study,  a  pointed  arch,  an  octagonal  plan,  and  a  soar- 
while  at  the  same  time  no  accuracy  could  be  en-  ing  cupola  which  dominates  the  whole  structure, 
pected  from  nnscholarly  men  under  no  strict  and  and  is  admirably  adapted  to  its  general  Gothic 
watchful  stffervision.  These  were  the  reasons  style  of  design.  This  sariK  Bruaellesc.-d  was 
fbr  the  marked  slowness  of  the  growth,  for  after  desirous,  however,  to  introduce  the  classical  or- 
thc  death  of  the  two  great  students  named  above  ders,  and  his  important  work,  the  chapel  of  the 
there  was  reaction  and  languor.  Paizi  connected  with  the  church  of  Santa  Croee 

The  fine  arts  were  influenced  at  first  1^  no  in  Florence,  is  the  first  neoclassic  building. 
Stitdy  of  manuscripts,  but  by  the  direct  obser-  Of  nearly  the  same  epoch  as  this  01  the 
Tation  of  Graeco-Roman  remains  in  Italy.  Thus  architectural  Rebirth  is  to  be  put  down  the 
Nicoli  Pisano,  who  died  in  1278,  shows  in  his  complete  triumph  in  sculpture  of  that  semi- 
work  the  effects  of  his  own  observation  of  classical  school  which- indeed  used  the  scknce 
Roman  sarcophagi  and  other  reliefs,  and  Giotto,  and  the  skilled  conventional  modeling  of  ibc 
bom  two  years  before  Pisano's  death,  shows  Grfeco-Roman  masters,  but  never  their  manner 
also,  in  his  readiness  to  break  away  from  the  of  thought  or  their  artistical  conception.  Lo- 
mediKval  designs  and  to  create  for  himself  new  reozo  Giiiberti  (1380-1455)  and  Donatello 
disposition;  of  personages  in  sacred  and  legend-  (1386-1466)  are  the  strongest  men  of  this 
ary  painting,  a  freedom  which  can  hardly  have  period,  but  Lucca  della  Robbia,  who  died  about 
come  altogether  from  his  own  observation.  1483,  was  in  the  first  place  an  exquisite  and 
These  artists  are  not  to  be  considered  a»  men  many-sided  artist  in  marble  and  bronze  and 
of  the  new  movement;  they  were  rather  the  was  also  the  introducer  of  that  great  system 
last  men  of  the  mediEeval  epoch ;  and  yet  they  of  colored  and  glaied  terra-cotta  which  is 
were  as  truly  the  precursors  of  the  Risorgi-  known  by  his  _  name  and  which  is  tlie  most 
menta  The  work  of  Giovanni  Pisano  (about  unique  and  brilliant  art  of  the  time.  Other 
1240-1320)  and  Andrea  Pisano,  bom  in  1370  sculptors  there  were,  less  famous  but  hardly 
but  living  on  till  1345.  marks  in  a  still  more  less  exquisite,  and  of  them  the  chief  is  perhaps 
positive  fashion  the  beginning  of  a  strong  classi-  Mino  da  Fiesole   {1400-1486)-     The  painters  of 
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tfaii  time  art  too  numerous  to  be  treated  here  sculpture,  the  natural  result  of  the  gre&t  Gothic 
(see  Painting)  ;  and  the  special  biographies  of  school  puiihed  to  greater  realism  and  inspired 
the  artists  of  the  time,  especially  Fra  Angelico  with  profounder  Imowiedge.  litis  school  was 
(1387-1455),  Muaccio  {1401-28),  Fra  Filippo  destroyed  by  the  purely  classical  influence  com- 
Lippi  (Mia^),  Mamegna  (1431-1506),  Sandio  ing  from  Ital^,  and  at  the  same  time  the  build- 
Botticelli  (1447-1515).  Leonardo  da  Vinci  ings  of  the  Chateau  of  Ecouen  (the  facade-  on 
(1452-1519),  Raphael  (1483-1520).  the  court,  more  especially),  those  of  the  new 

The    beginning    of    the    Renaissance    io   the  Louvre,   of   (he   Palace  of   Fonuinebleau,   marie 

North  is  with  the  invaaioa  of  Italy  by  Charles  the  definite  adoption  of  Roman  architecture  as 

Vin.  of  France,  successor  of  Louis  XL    This  the  standard  toward   which  all  elTorts  should 

expedition  began  in  1494,  and  within  a  few  years  tend.      This    classical     tendency    grew   always 

from  that  time  the  French  nobles  who  had  aC'  stronger  through  the  reigns  of  Francis  I.  (1515- 

companied  him  on  his  mardi   began  to  return,  .47)    and    Henry    IL     (1547-59),    until    all    art 

with  their  minds  full  of  new  ideas  as  to  what  seems   to  perish   together   during  the  miserable 

was  possible  in  painting  and  in  sculpture  of  the  religious  wars  of  the  years  from  1560  to  1600. 

human  form,  atid  also  what  was  to  be  done  in  The  strange  result  of  tbe  Renaissance  iu  the 

the  way  of  scholarship.     Not  only  nobles,  but  North  was  that  neither  painting  nor  sculpture 

men    of    letters,    students    of    the    universities,  reached  any  great  achievement  from  the  time 

writers,  even  cliurchmen  to  a  certain  extent,  be-  that  the  classical  influence  was  fully  established 

came  coaverted  to  the  idea  of  a  larger  and  more  until  the  middle  of  the  17th  century.     There 

varied  art  and  one  which  in  their  opinion  could  were  exceptions,  eepedally  in  (^rmaity,  where 

be  based  upon  classical  examples  — and  this  in  the   classical    iiuBuence    was    lesa    strongly  Jcit 

|K>elrj  as  well  as  in  architecture,  in  prose  writ-  —where    it    came    slowly    and    took    but    a 

ing  as  well  as  in  painting.  feeble  hold.    There  the  great  and  thoughtful 

The  discovery  of  America  and  the  b«mning  artist,  Albert  Diirer,  who  died  in  1524  was  suc- 

oi  the  great  voyages  undertaken  by  the  Spanish,  ceeded  by  the  more  learned  and  more  skilful 

Portuguese  and  French  made  this  second  step  though  not  more  artistic  painter,  Hans  Holbdn 

in  the  Renaissance  (for  by  this  name  we  should  the  Younger  (1497-1543).    In  like  manner  there 

call  it  from  this  time  00)  a  tiling  more  general  „as  in  France  and  Germany  as  well  as  in  the 

than  even  the  study  of  literature  and  art  could  Low  Countries  a  splendid  non-classical  archi- 

have  made  it  alone.    By  this  time,  too,  printuig  tecture,  whic'i  is  worthy  of  study  on  account  of 

had   become   common.     By    1494   many  books  i^   nnique  character.    The  disposition   was  to 

had  been  prmted,  the  Latin  letter  introduced  by  build   with   nearly   die   old   Godiic   forma,   with 

the  Italian  scribes  had  driven  out  "Black  Letter»  ,(,«  ,|a„o  high  roofs,  the  san»e  free  placing  of 

for    all    important    printing   in   the    booth    of  windows,  the  same  disposition  of  the  masses, 

Europe    and  books,  though  not  yet  cheap,  were  ^,,ji^  (jj^  pointed  arch  and  other  Gothic  details 

accessible,  and  were  of  superior  trust  worth  mess  ^„  ^^^j^y  abandoned,  and  even  certain  parts 

m  this  —  Uwt  all  the  copies  of  an  edition  were  studied  rather  carefully  from  Italian  examples 

***SJ^'!i  ".            .     ,.    XT     ,.             .         J  were  introduced.     Thus  the  chateaux  on    the 

The  Renaissance  in  the  North  seems  to  mod-  l^;^  ^^j  ^^^er  parts  of  northern  France,  the 
ems  in  the  mam  an  artistical  movement,  be-  f^,,,^^  ,^^„  j,,,^^  ^j  ^„  -^  „^  Belgium, 
cause,  at  the  dose  of  the  15th  century,  when  ^^^  ^^^^  ^^^^^  churches  and  municipal  buildings 
^e  succeeded  devas  atin^  war  in  western  ^,  Germany  and  what  is  now  Austria,  were 
Europe,  the  spread  of  learmng  had  become  so  ^  j^  ^^  j^^  ^  buildings  are  by  no 
genera!  that  it  no  longer  presented  the  limited  „^^  ^,„,i^,  ^j^^^,  ;„  j,^^^^^  ^^  i„*  j^, 
nature  of  a  deliberate^  ^"  1 '*,'', J^l  "L J,  -^  Wil.  neither  ar^  they  Italian;  and  yet  they  are 
Francois  Villon  C'430-alw  it  1490)  Presents  m  ,,t '  ^j.^^  different  from  what  was  built  as  long 
his  verse  and  his  order  of  Ihoufiht  ^  ■^ompletdy  ^  ^^.^  ^^^,  ^j^ 
""^"E:  -'  "'"•.  t"^'''=^''^'  ^^^V'rl  R,h.T?u  It  has  been  customary  among  French,  w, iters 
^^5iteu^I5S^^"^.^^Srto''t^S  '-'.'^  the.beginning^of  the  RenaUsaucein 
A.  _.  .  ir,™d^  ,1,  ,  (hinff  -nilrpW  rK-ntmiTwl  architecture  in  the  very  heart  of  the  flamboyant 
Ind  wkhrrrUe''  "e'cl  S'as'sXbrs  Go*ic  period;  thus  a^^hurch  like  *.t  of^t 
of  the  gth  century  receive  whatever  their  R'n""^;  in  northm,  France,  Saint  Maclou  at 
p  edecessofs  have  left  for  them  without  con-  R™en  in  Norniandy,  and  the  famous  church  o 
sidering  the  immediate  causes  of  that  achieve-  grou  at  Bourg-en-Bresse  m  the  south  of 
mcnt.  But  the  change  in  architecture  and  all  France,  are  «lled  buildings  of  the  early 
the  arts  of  decoration  was  most  visible  begin-  Renaissance  while  at  the  same  time  they  are 
nine  with  the  work  of  Jean  Bullant,  who  flour-  unquestionably  Gothic  in  their  conception.  In 
ishcd  about  iS4a  Jacques  Androuet  du  Ceiceau.  this  way  the  not  perfectly  definite  architecture 
of  about  the  lame  ep^h,  and  Philibert  Delorme  of  the  northern  R«^'"^P"  Pf^^es  on  through 
a  very  few  years  later.  The  question  Of  sculp-  many  interesting  developments  untii  m  the 
turein  France  at  this  time  I  a  very  curioiis  >7th  c«itury  it  is  replaced  by  the  formal 
and  a  somewhat  difficult  one.  There  had  been,  ^rV  of  the  reign  of  Loms  XIV.  and  his  con- 
between  1450  and  the  accession  of  Francis  I.,  in  temporanes.  .^„,.  .  o  .,  .  ■.  ■ 
iKi'i.  a  brilliant  development  of  an  almost  In  dealing  with  England  and  Scotland  it  is 
wholly  national  art  in  the  hands  of  such  able  not  usual  to  speak  of  the  Renaissance  at  all. 
men  as  Michel  Colombe,  Jean  Perr^l.  Ligier  There  were,  of  course,  students  there  of  the 
Richier  and  others,  who  indeed  show  a  Flemish  new  learning,  but  the  wars  of  the  Roses  inter- 
influence  on  the  one  hand  and  an  ultramontane,  fered  to  check  the  growth  of  this,  and  the  m- 
or  at  least  a  semi-classical  influence  on  the  terest  in  the  theological  struggles  of  the  day 
other,  but  who  are  certainly  French  or  Bur-  seems  to  have  put  an  end  to  it  altogether.  The 
Ipindian  in  their  main  tendencies.  These  men  architecture  known  is  the  Elizabethan  and  thai 
wcTP  busilv  engaged   in   creating  a   school   of  which  followed  it,  known  as  the  Jacobean,  stand 
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for  the  Renaissance  architecture  of   England,  porary  man,— and  a  conMquent  developntent  of 

and  this,   like  the  building  of   the  Continent,  all    the   arts, — were    germinatingi    it  appeared 

shows  a  mixture  of  the  Gothic  with  the  semi-  almost  in  the  first  decade  of  the  15th  century 

classical   element.  in  both    Italy  «nd  the   Netherlands.    For  this 

An  interestmg  question  is  that  which  coti'  Renaissance,  the  art  of  painting  presented 
cems  the  close  of  the  Renaissance.  It  has  al-  the  most  favorable  means  of  expression,  of 
ways  been  customary  for  the  Italians  to  see  rendering  the  spiritual  rather  than  the  merely 
the  termination  of  the  Risorgimento  in  the  corporal,  the  intangible  as  welt  as  the  appear- 
complete  victory  of  the  principles  which  it  rep-  ance  of  reality ;  and  also  as  an  ontlet  for  the 
resents.  Obviously  it  is  no  longer  a  «re-  individuality  which  had  been  so  long  smothered 
arising'  when  the  end  is  gained ;  and  therefore  under  formulas  and  conventions.  Rathw  cmi- 
the  Italians  speak  of  the  period  as  ending  with  ously,  this  restoration  of  a  long-lost  art  began, 
its  highest  achievement.  Michelangelo,  who  among  the  Flemish  painters,  with  a  suddenness, 
died  very  old  (1564).  is  the  great  artist  of  the  a  completeness,  which  it  was  impossible  to  main- 
very  close  of  the  Renaissance.  Jacopo  Sanso-  lain,— the  first  great  work  which  Bgrves  in 
vino  (died  1570)  may  be  considered  even  as  the  history  of  this  restoration,  the  great  altar- 
outaide  of  it  and  coming  later.  Titian,  Tinto-  piece  in  the  church  of  St.  Bavon  in  Ghent, 
retlo,  Veronese,  and  all  the  great  Venetians  are  painted  by  the  brother*  Huybrecht  (Hubert) 
hardly  ever  classed  as  men  of  the  rebirth.  After  and  Jan  van  Eyek  (q.v.),  is  an  example  of  com- 
1550  the  decadenxa  begins:  or,  at  least,  the  pleteness  of  pictorial  representatkHi,  spiritaal  and 
cioMiVwMO  is  then  well  established,  and  from  technical,  which  the  survivor  of  these  painters 
this  the  decadence  soon  follows.  So  m  France  himself  was  not  able  to  equal  in  his  other  worits. 
it  is  ustial  to  speak  of  the  Renaissance  as  clos-  The  mastery  seems  complete  even  of  the  new 
ing  with  the  religious  wars  under  the  three  sons  process  of  oil  painting,  which  they  are  generally 
of  Henry  II.,  and  the  art  of  the  time  of  Henry  credited  with  having  first  practically  employed 
IV.,  as  of  his  successors,  is  outside  of  iL  It  is,  (See  On.  Paintimg.)  Contemporary  with  this 
on  the  other  hand,  customary  among  Engiish  Flemish  school  of  Bruges  and  Ghent  was  an- 
writers  dealing  with  the  subject  of  architecture,  other  of  Brabant,  with  the  centre  m  Bmssels, 
to  speak  of  all  the  neoclassic  buildings  since  the  founded  by  Rogier  van  der  Weyden  (q.v.), 
iSth  century  as  'Renaissance  architecture."  In  similar  in  tendencies.  Holland  dcvel<^  an  in- 
tfals  way  even  well  infanned  architects  and  dependent  school,  at  Haarlem,  the  chief  of  which 
esteemed  writers  on  the  subject  asstniie  that  was  Dierick  Bouts  (d.  1475),  whose  works  show 
Saint  Peter's  Chortth  in  Rome,  and  even  Sakit  the  influence  of  Van  der  Weyden,  but  are 
Paul's  in  London,  are  as  much  buildings  of  the  marked  by  someVhat  greater  lummonsitess  and 
Renaissance  as  the  Chateau  of  Blois  or  tiiat  of  richness  of  color  and  display  a  knowledge  of 
Chambord.  It  would  be  alto^er  better  lor  aerial  perspective  in  landscape.  In  the  paintings 
the  accuracy  of  our  thinking  if  this  loose  way  of  Hans  Memlinc  (q.v.)  of  Bruges  many  of  the 
of  ascription  could  be  avoided.  archaic  qualities  of  his  predecessors  disappear 

BibluignHiy.—  tAantx.    <Les   PrMnrseurs  de  and  are  replaced  by  a  greater  suavity  and  feelmg 

la  Renaissance'  (iSSa);  'Histoire  de  L'Art  pen-  for  beauty.     The  influence  of  the  Van  Eycks 

dant  k   Renaissance'    (1889) ;    Poravicini.    <Le  extended  down  to  the  end  of  tiie  isth  century, 

Arti  del    Diaegno   in   Italia* ;   Anderson,    'The  and  Flanders  was  the  seat  of  a  great  artistic 

Architecture    of    the     Renaisssnce     m     Italy'  production,  painiers  and  students  passinp  badc- 

(1896);    Bhinc,    <Histoire    de    la    Rcnaisaance  ward   and    forward   between    her   borders  and 

Artistique  en  Italic'   (1889);  SymondS,  'Renais-  those   of   Italy.     In    France,   in   the   latter  part 

sance  in  Italy'   (16S0-6)  ;  Paluetre,  'La  Renais-  of  the  centuiy,  there  was  a  northern  school,  and 

sance  en    France'    (1B79);    LMhcvalier-Chevi-  a  smaller  one  in  Provence,  at  the  court  of  Rene 

gnard,  'Les  Styles  Francais' ;  Yriarte,  'Rimini,  d'Anjouj  but  the  important  paintings  of  this 

Etudes  aw  les  Lettres  et  les  Arts  a  la  Cour  des  period  were  nearly  all  destroyed  in  the  religious 

Malatesta'    (1882);    Sauvageot,    'Palais,    Cha-  wars  and  the  Revolution,  and  our  knowledge  of 

tcaux.  Hotels  et  Maisotis  <k  France'    (1867);  the  art  is  derived  chiefly  from  the  miniatures. 

Gonse,  *La  Sculpture  Fran^aise' ;  De  la  Treodt-  The  patronage  which  had  been  extended  to 

laye,  'Solesmes,  les  Sculptures  de  L'Eglise  Ah-  the   new   art   in   the   Netherlands,   by  princes, 

batiale.    Solesmes'    (1892)  ;    De    Laborde,    *La  corporations,  the  Church  and  private  individuals. 

Renaissance  des   Arts   a   la   Cour   de   France'  in  the  tsth  century,  was  continued  in  the  early 

(1850) ;  Pattison,  'The  Renaissance  of  Art  in  years  of  the  i6th.    Foremost  among  the  impor- 

Prance'    (i8?9>;  Vitry,  'Michel  Colombe  et  la  tant  representatives  of  the  Northern  spirit  was 

Sculpture  Fran^ise  de  son  Temps'  (igoi).  Quinlen  Massys  (ly).  or  Massijs,  of  Antwerp 

Russell  Stomis.  (d.  in  1530).,  Jan  Gossart  (q.v.),  called Mabuse, 
from  his  native  town  of  Maubeuge  m  Hainault, 

RenalMuice  Painting,  in  central  and  on  the  contrary,  after  his  joume^  to  Italy, 
northern  Italy,  in  the  I4lh  century,  the  dot-  adopted  many  of  the  characteristics  of  the 
letcki.  or  scholars  and  imitators  of  Giotto,  Southern  painters,  which  found  favor  in  the  eyes 
soon  lost  the  inspiration  and  initiative  of  his  art.  of  his  countrymen.  The  Dutch  painters  of  Ibis 
His  great  principle  of  the  direct  study  of  nature  period  were  numerous ;  the  first  to  become 
was  much  neglected;  portraiture,  which  he  had  widely  known  abroad  was  Lucas  Jakobsz  (q.v.), 
undertaken  with  imperfect  knowledge,  became  a  called  Lucas  van  Leydcn.  The  movement  to- 
distinct  branch  of  the  art  only  in  the  15th  cen-  ward  realism  and  naturalism  was  slower  in  dte 
tury;  and  the  landscape  sentiment  was  as  yet  schools  of  Germany,  the  chief  of  which  was 
undeveloped.      Nevertheless,    the    seeds    of    the  that   of   Cologne;   the   earliest   important   work 

Eeat  awakening  of  the  human  intellect,  which  now  extant  is  the  large  altar-piece,  a  triptych, 

owght  with  it  a  knowledge  of  antique  art  and  known    as    the    Dombild,   painted    by    Stephen 

■  new  intimacy  with  both  Nature  and  contem-  Locfaener  (d.  1451).    The  painters  of  this  school 
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substituted  for  tift  pictorial  or  distant  back-  the  most  learned  of  the  German  RenatssuKe, 
grounds  of  the  Flemings  generally  a  flat,  gold  boasted,  in  addition  to  tbe  BurckmAirs  and  the 
one,  and  they  differed  from  them  also  in  their  Holbeins,  of  Martin  Schaffner,  the  so-called 
retention  of  the  disk-shaped  nimbus  bdiind  the  Master  of  Ulm,  and  some  other  painters.  In 
heads.  The  Swabian  school,  chiefljp  Alsatian,  the  Spanish  peninsula,  at  the  period  of  the 
was  distinguished  by  a  remarkable  artist,  a  bold  gradual  expulsion  of  the  Moors,  the  demand  for 
innovator,  Martin  Schongaiter  (q.v.),  the  great-  church  pictures  brought  painters  from  both  Italy 
est  master  in  Germany  of  his  time,  but  now  and  Flanders,— from  the  latter,  among  others, 
best  known  by  his  drawings  and  engravings.  Jan  van  Eyck  and  Rogier  van  der  Weyden. 
"ITie  schools  of  Ulm,  Nordlingen  and  Augsburg  Among  the  causes  that  contributed  to  the 
were  more  or  less  influenced  by  the  Flemish  development  of  the  full  flower  of  the  Renais- 
art ;  two  families  of  ^inters,  Che  Burckmalrs  and  sance  in  Italy,— in  addition  to  those  already 
the  Holbeins,  combmed  (o  raise  the  fame  of  mentioned,— may  be  cited  the  humanistic  spirit, 
Atigsbtirg  to  the  highest  degree.  In  both,  an  derived  largely  from  the  enthusiasm  arising 
illustrious  father  was  succeeded  by  a  still  more  from  the  study  of  the  antique,  a  general  aspira- 
illiistrioug  son, —  Thoman  Burckmair  by  Hans  tion  toward  the  noble  and  the  beautiful,  a  new 
((j.v.),  and  Hans  Holbein,  the  elder  (q.v.),  by  ideal  of  humanity.  Contemporary  with  this  was 
his  famous  son  of  the  same  name.  The  latter,  a  revival  of  learning. —  more  complete  than  in 
and  his  brother  Ambrosius,  are  found  in  Basel  Germany.  The  art  of  painting,  however.  It  was 
in  1515-16.  As  the  most  brilliant  representative  necessary  to  re-invent;  the  study  of  the  human 
of  the  German  Renaissance,  Hans  Holbein,  the  figure,  the  all  important  subject  in  the  art  of 
younger  (q.v.),  rose  superior  to  the  limitatknts  the  Renaissance,  was  underbken  scientifically, 
of  the  art  of  his  time,  and  excelled  in  all  Church  painting  remained  for  a  long  time  the 
branches.  His  large  mural  paintings  have  all  principal  feature,  and  it  was  greatty  favored 
been  destroyed ;  but  the  votive  picture  executed  by  the  abandonment  of  the  old  Gothic  type  and 
for  the  family  of  the  Burgomaster  Meyer  in  the  division  of  the  field  into  panels —^  which 
1526,  his  portraits  —  including  those  of  the  permitted  of  larger  wall  spaces,  of  pictures  even 
period  of  his  sojourn  in  England  at  the  court  longw  than  they  were  hirfi.  Tlie«  were  eate- 
of  Henry  VIII. —  and  his  designs  and  engrav-  cuted  in  fresco,  the  raettiod  perfoeied  in  the 
ings,  have  been  preserved.  From  the  Franconian  school  of  Giotto, —  6«<Jn  fnico,  painting  on  the 
school,  of  which  Nuremberg  was  the  centre,  last  or  smooth  coating  of  plaster  freshly  ap- 
came  the  most  formidable  of  his  rivals,  Albrecht  plied  to  the  wall  and  while  etill  wet.  That 
Durer  (q.v.),  a  pupil  of  Michael  Wolgemut,  which  could  not  be  painted  ttpon  in  Ac  coutae 
painter  01  altar-pieces  and  of  careful  portraits,  of  the  day  was  cut  oat  and  replacM  with  fresh 
and  a  skilful  wood-engraver.  The  influence  of  lime  tlie  next  morning.  In  this  manner  the 
Nuremberg  was  diffused  over  a  wide  area, —  color  becomes  an  integnl  part  of  tlie  wall.  The 
Schteswig,  eastern  Germany,  Bohemia  and  pigments  were  water  coiors,  nsnally  earths  aod 
Poland.  minerals.  Subsequent  retouching  was  neCes- 
In  the  north  of  Europe,  the  spirit  of  the  sarity  done  at  seceo,  on  the  dry  wall,  and  thai' 
Renaissance  lagged  somewhat  behind  as  com-  was  generally  conaideri-d  regrettable  aWk  Mine- 
pared  with  Its  dertlopment  under  the  tlky  of  what  dangerous  to  the  conjervatbn  of  the  pamt- 
Italy.  Climatic  conditions,  the  influence  of  the  ing.  Sometimes  in  the  contracts  for  decorative 
Gothic  in  making  angular  the  forms  and  the  works  wc  find  thb  retouching  insisted  upoti. 
draperies  and  in  diminishing  the  wall  spaces  for  Eiuraastic  pointing  secnn  to  have  also  been 
mural  painting,  a  neglect  of  the  close  Study  of  known;  tempera  and  oil  painting  were  usually 
the  human  body,  of  proportio*i,  of  perspective,  a  ohseivcd  for  altar-screens  and  easel  pictures, 
general  empiricism  In  tfie  sciences,  the  scarcity  these  being  generally  panels  covered  with  a  thia 
of  examples  of  antique  art,  a  lack  of  Intelligent  layer  of  plaster.  For  their  studies  and  draw- 
and  munificem  patronage  in  Germany,  even  the  in^s,  the  artist  worked  in  niotiachromc  «r. 
Reformation  itself,- all  have  been  given  as  grts  aille,  called  by  the  Italiane  painting  in 
partial  explanations  of  this  inferiority.  Notwith-  chiaro  oscuro;  tieir  cotiM-c  were  ground  by  theit 
standing  his  genius,  hia  earnest  researches,  and  jpprentlcea  under  their  own  eye*  and  selected 
his  joumey  to  Italy,  Diirer's  art  remained  ham-  with  great  care.  The  art  of  paintiDg,  the  tnoet- 
pered  throughout  his  life  by  his  mediaeval  limi-  eloquent  expression  of  the  Renaissance,  ^«a* 
tations.  The  Italians,  who  fully  appreciated  his  destined  to  outstrip  the  other  manifestationa, 
work,  his  imagination  and  intellectual  power,  science  and  letters,  if  not  architecture.  Fkircncn 
declared  that  lie  would  have  been  as  great  as  remained  the  chief  seat  of  this  art  in  the  151k 
the  greatest  of  their  own  artists  if  they  had  been  century  as  in  Ae  time  of  Giotto,  though  ber 
born  in  Florence  or  Rome  and  bad  studied  the  authority  was  much  leas  than  in  scidpture;  tbe 
antique.  Hii  great  influence  over  his  contem-  leaders  were  Masolino  and  his  pupil  Masfeccio 
poraries  was  extended  by  his  engravings,  (q.v.),  to  the  latter  is  attributed  Uie  honor  of 
Outer's  chief  rii-al  among  his  contemporaries  having  invented  a  new  style  in  painting.  Very 
was  Albrecht  AUdorftr,  the  Hatisbon  master,  different  from  his  intelligent  naturalism  and 
Lucas  Cranach,  the  elder,  so  called  from  his  fine  sense  of  distinction  was  the  sincere  uid 
natal  town  in  Francoria,  established  a  school  in  naive  piety  of  the  wort  of  the  Dominican  friar 
Saxony,  which  survived  for  some  years  after  Fra  Giovanni  da  Fieiole  (q.v.),  called  Fra 
his  death,  although  unable  to  reproduce  his  Angelico;  and  stlH  more  so  the  tasteless  •real- 
strong  individuality.  In  Upper  Alsace,  the  re-  ism*  of  Paolo  di  Dono,  known  as  Paolo  Uccello 
nown  of  Martin  Schongaoer  was  continued  by  (q.v.).  Foremost  amongst  the  direct  heirs  of 
two  painters,  not  natives  of  the  province,  Mat-  Masaccio  were  Fra  Filippo  Lippi  (q.v.),  and 
thias  Grunewald  and  Hans  Baldung,  tbe  latter,  his  son,  called  Filippino  Lippi  ((|.v.) ;  the  paint- 
al<o,  betraying  strongly  the  influence  of  Diirer.  ings  of  the  former  betraying  new  qualities  of 
The  school  of  Swabia,  the  most  eminent  and  cnXor  and  of  morbideisa.    With  him  originated 
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a  new  type  of  the  liadoiina,  afterward  given  of    tlie    figures    in    the    gensral    arrangemeot: 

its  highest  expression  by  Leonardo  and  Raphael,  the   Gothic    angularity    and   awkwardne&s    ban 

—  a  presentation  in  which  only  tlie  human  idyl  been  replaced  by  a  fuller  knowledge.     The  most 

of    motherly    love    and    infantile    innocence    is  eminent  of  the  followers  of  Gentile  Beliini  wu 

sought.     In   Che   religious   as   in  the  allegorical  Vittore  Carpaccie    (q,v.)    (Scarpaccia),   famous 

and   mythological   subjects  of  Sandro   Botticelli  for   his   cycle   of   nine  pictures   illustrating   the 

(q.v.),  something  of  the  mediaeval  awkwardness  legend  of  Saint  Ursula. 

of  expression  reappears,  redeemed  by  the  grace  The  greatest  name  in  the  Renaissance  proper 

and   charm   of  the  conception   and   the  color,  is  that  of  Leonardo  da  Vinci    (q.v.),  b.    1452. 

With    him    are    associated   as    exponents   of  a  distinguished    as    a    scientist,    an    architect,    a 

modern,     ingenious     spirit.     Benozzo     Gozzoli  sculptor,  a  musician,  an  author,  and  a  painter, — 

(q.v.),  a  pupil  of  Fra  Angelico,  and  Pinturicchio  and  qualifying  painting,  himself,  as  tlie  nobles) 

(q.v.).    Andrea  Verrocehio  (q.v.)  is  most  popu-  of  the  arts  and  as  at  the  same  time  a  science 

larly   known   as   a   sculptor,   principally   by   his  But  few  of  his  pictures  survive,  the  most  famous 

equestrian  statue  of  Collcone,  the  Venetian  gen-  and    the    most    wonderful    being    the    portrait 

eral;  Domenico  Ghirlandaio  (qv.),  less  original  known  as  the  'Mona  Lisa'  in  tne  Louvre.     Of 

than  Masaccio  but  more  finished  in  his  expres-  his    numerous    followers,    the    most    productive 

sion  of  realism,  was,  next  to  him,  the  most  im-  and  the  most  successful  in  expressing  some  of 

portant  painter  of  the  Florentine  school  of  the  his     qualities     was     Bernardino     Luini      (q.v.). 

15th  century,  and  had  for  3  pupil  Michelangelo.  Michelangelo    (q.v.),   on   the  other   hand,  vehe- 

Of  the  Umbrian  school,   the  chief  seat  was  mently  protested  against  placing  painting  on  i 

Perugia,  though   in  this  province  painting  was  level  with   sculpture,   and,   indeed,   remained   t« 

not  centralized  in  the  cities ;  the  mystical  and  the  end  of  his  days  ^Mtchelangiolo   ScuUore* 

serene    spirit    of    Ferugino    differed    from   the  rather    than    the    painter,    even    in    his    greai- 

vivacious    and    investigating    character    of    his  est   mural    decorations.    His   first    patrtMi   was 

predecessors  in  the  school.    The  first  artist  to  Lorenzo  de  Medici ;  and  it  was  in  1508  that  tbe 

leel  the  influence  of   Florence  was   Piero  degli  pope  Julius  H.  commissioned  him  to  paint  the 

Franceschi   (q.v.),  but  a  more  skilful  was  Luca  ceiling  of   the   Sistine   Chapel    in   the   Vatican. 

Signorelli  (q.v.),  his  pupil,  whose  great  paint-  In   1535  he  commenced  the    *Last  Judgment' 

ing  of  the  'End  of  the  World,'  in  the  chapel  on  the  end  wall,  and  it  was  unveiled  for  the 

of  the  cathedral  of  Orvieto  (which  had  been  Christmas  festival  of  1541.    The  qualities  of  hi.'- 

commenced  by  Fra  Angelico),  furnished  themes  ni^Kd  genius  were  peculiarly  those  best  adapted 

and  figures  to  Michelangelo  for  his  *L.ast  Judg-  to    create    a    school    of    mannerisms    and    con- 

mcnt'      In   tiie   best   works   of   tbe   master   of  ventions   among  his   imitators,   and   we   see  his 

Raphael,  Pietro  Vanucci  (q.v.),  called  Perugino,  influence  very  strongly  developed  even   in  his 

may  be  seen  the  same  art,  the  same  snavity  end  lifetime,    and    even    in    the    favorite    pupil    of 

dignity,  which  characterize  much  of  the  early  Raphael,    Giutto    Pippi,    called    Giulio    Romano 

wortt   of  his   famous   pupil;   he  seems  to   have  (q.v.).    To  this  pretentious  and  ignorant  school 

been  the  first  in  central  Italy  to  master  com-  of  exaggerated  muscular  action  and  violent  fore- 

pletely  tbe  new  process  of  painting  in  oil.  shortening,  which  flourished  during  the  deca< 

In  northern  Italy,  the  most  important  centre  deuce  of  the  art,  was  given  the  name  of  the 

of  the  arts   was  at   Padua,   the  school   there  Baroque.    Tbe  art  of  Raphael  Santi  da  Urbino 

having  been  founded  in  the  second  half  of  the  (q-Y.),   80  different  in  quality,  was   eminently 

iSlh   centcry   by   Francesco    Squarcione    (q.v.),  qualified  by  its  combination  of  academical  dis- 

known   as   the    *Father   of    Painters,"   and   the  tinctioii   with    suavity   and   grace  to  secure  the 

discoverer  of  the  genius  of  Andrea  Mantegna  largest  need  of  popular  favor  in  his  own  time 

(q.v.),  whom  he  adopted  at  the  age  of  10.     In  and    in    succeeding   ages,    and    his    'Madonni 

this  latter  artist,  one  of  the  most  learned,  in-  Sistina,'    now    in    the    Dresden    Gallery,    wat 

gcnioBS   and   orisinal   of  his  age,  the  first  to  accepted  for  more  than  three  centuries  as  the 

master  the  complete  rules  of  composition,  the  greatest  painting   m   the   world.     Andrea  de! 

study   of   nature    was    happily  -balanced   by   a  Sarto  (q.v.),  the  best  colorist  in  the  Florentine 

corresponding  study  of  the  antique.    In  Venke,  school,  may  be  said  to  err  only  in  a  certain  lack 

enjoying  a  most  unusual  order  and  prosperity  of  deep  feeling;  and  the  versatile  Ulent  of  Cor- 

under   the   intelligent   despotism  of   her   dukes,  reggio   (q.v.J    leads  up  to  the  splendors  of  the 

the    revival    of    art    did    not    manifest    itself  Uter    Venetian    school    of    Giorgione,    Palma, 

strongly  until  the  second  half  of  this  century,  Vecchio  and   Titian,  and,  later  still,  of   Paul 

but  its  final  florescence  was  one  of  the  most  Veronese,  Tintoretto  and  Tiepolo,  the  apotheosis 

brilliant  of  any  age.    Two  families  of  painters  of  the  beauty  of  oil  painting.    Giorgio  da  Castel- 

appear    in    this    first   period,    the    Vivarini    and  franco   (q.v.),  so  great  a   Giorgio  that  he  was 

the   Bellini,  the  latter   much  the   more   famous,  called    Giorgione,    that    is,   Big   George,   was   a 

To  them  Antonello  da  Messina  seems  to  have  fellow  student  with  Titian  under  Giovanni  Bel- 

communicated    the   method   of   painting   in   oil,  lini.     But  very  few  of  his  authenticated  works 

which  they  so  soon  mastered, —  a  love  of  color  survive,  one  of  them  being  in  the  Louvre.    Of 

and    splendor   being   one    of    the    natural    gifts  Giacomo  Palma,  the  elder   (q.v.),  called  Palma 

of  the  Venetians.     The  head  of  the  family  was  Vecchio,  more  is  known,  over  a  hundred  existing 

Jacopo    Bellini    (q.v.),   who   went   to   Florence  paintings    being    attributed    to    him,    the    finest 

early  in  his  career;  bis  sons  were  Gentile  (q.v.)  being  probably  the  altar-piece  in  S.  Maria  For- 

and  Giovanni  (q.v.),  the  latter  praised  by  Al-  mosa,  Venice,  a  single  figure  of  Saint  Barbara, 

brecht  DiJrer  at  the  period  of  his  visit  to  Italy  With    the    majestic    figure    of    Titian,    Tiziano 

in  1506.    In  the  works  of  these  Venetians  ap-  Vecelli  da  Cadore  (q.v^  (I47?-1S76). thegolden 

pears  that   "atmosphere"  which  is  so  diligenUy  period  of  the  Renaissance  may  be  said  to  end.— 

sought  by  the  modern  schools, —  the  feeling  of  of  all  the  numerous  assistants  who  worked  under 

space  and  air,  of  the  relative  position  and  value  him  during  his  long  life,  including  a  brother 
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and  a  son,  none  inherited  his  power.    His  paint-  tine  that  he  wrote  his  famous  <Vjc  de  JeSus* 

iags,  sacred,  allegorical,  mythological,  and  por-  (1863).    He  afterward  dedicated  it  to  his  sister 

traits,  are  preserved  in  all  the  great  galleries  of  Henriette,   who,   having   accompanied   him,   had 

Europe ;    the   most   beautiful,   and   perhaps    the  died  at  Byblos.     During  his  absence  Renan  had 

most  characteristic  of  this  school  hcing  die  so-  been    appointed    professor    of    Hebrew    in    the 

called    'Earthly    and    Heavenly    Love'    in    the  Collie   de  France,  hut   some  expressions   of   a 

Barghese  Palace  in  Rome.     For  painting  after  Unitarian  character  in  his  inaugural  addresscon- 

1550,  see  Post-Renaissance  Painting.  spired  with  his  well-known  hostility  to  tradi- 

BibliogTttphy. —  Crowe       and        Cavalcaselle,  tioiul  Christianity  to  deprive  him  of  hb  chair, 

'History  of  Painting  in  Italy*  {1864;  new  edition  in  which  he  was  not  reinstated  until  1871. 

begun    in    1903);    'A    History    of    Painting    in  The  publication  of  the 'Life  of  Jesus'  in  1863 

North    Italy'     (1871}  ;     'Titian,    his    Life    and  gained    for    its    author   a    European    reputation, 

Tiroes'   (1877);  'Rapbael,  his  Life  and  Works'  and  was  the  first  of  3  series  on  the  'Histoire 

(i88a);     'Early    Flemish     Painters'     (1872);  des  Origines  du  Christianisnie,>  which  he  made 

Kugler,  'Handbuch  der  Geschichte  der  Malerei*  the  chief  labor  of  his  life.     This  comprehensive 

(1867);   Muntz.   'Histoire  de  I 'Art  pendant  la  work  included  the  following  further  volumes: 

Renaissance:   Italy'    (1895)  ;'LesPrecurseurs  <Les   Apotres'     (1866);    'Saim    Paul'     (1869); 

de  la  Renaissance' ;  Lubke,  'Geschichte  dental-  'L"Antechrist>     (1871)  ;     <Les    Evangiles    et    la 

iemschen  Malerei  vom  4.  bis  zum  16.  Jahrhun-  Seconde      Generation      Chretienne'       (1877)  ; 

dert'  ;  LaCroix  et  Sarre,  <Le  Moyen  Age  et  la  'L'Eglise  Chretienne'   (1879)  ;   'Marc  Aurele  et 

Renaissance';  Burckhardt,  'The  Civilization  at  jg    Fin    du    Monde    Antique'     (iSSa) ;    'Index 

the  Period  of  the  Renaissance  in  Italy'  (author-  General'    (1883).     In    1888   he    was   elected  a 

ijed    translation    by    S.    G.    C._  Middlemore);  member  of  the  French  Academy.     During  1880 

Viardot   'LesMerveillesdelaPeintureJiVasan,  he  delivered  the  Hibbert  lectures  in  London  c 


<Vite   dei    Pittori,    Sculturi,    Architetti,' 


'The   Influences  of  the   Institutions,   Thought, 


lated  into  English  by  Mrs.  Jonathan  Foster:  ^^^  Culture  of  Rome  on  Christianity,'  and  also, 
Bohns  Library;  'Lives  o*  Sevcn^  Painters,  ^t  the  same  time,  lectured  at  the  Royal  Instilu- 
Seulptors  and  Architects.  Edited  and  annotated  ,ioQ  „„  Marcus  Aurelius.  In  1883  he  was  ap- 
S  ..?  ArVS  .^"'''i  *  ^T^u'^ii?  .  "■  ^"°  pointed  administrator  of  the  College  de  France, 
E.  W.  Blashfield  and  A.  A.  Hopkms.'  ^^^^^  he  continued  his  labors  until  his  death. 
William  Walton,  it  is  not  yet  possible  to  decide  with  any  dt«ree 
PaMler;  Author  of  'Chefs  S(EMire>  Expou-  of  certainty  the  ultimate  effect  of  his  work  on 
(ton  Universelle,  Paris.  the  religious  thought  of  Europe ;  hut  to  his  own 
Retun,  re-nan,  &nut  French  historian.  Seneration  he  was  a  man  of  unique  personality, 
philosopher,  and  essayist:  b.  Treguicr,  Cote-du-  and  a  writer  of  great  erudition.  Besides  the 
Nord  (Brittany),  a?  Feb.  1833;  d.  Paris  2  Oct.  works  already  enumerated  the  following  should 
18^  The  priests  who  directed  the  school  in  ^  mentioned:  <De  L'Origine  du  Langua««' 
Trignier  conducted  his  education  up  to  his  (1857);  'Le  Livre  de  Job'  (1859);  'Essais  de 
i6th  year.  Having  proved  himself  a  scholar  Morale  et  de  Critique'  <i8s9>;  'i*  Caniique  de 
of  distincticMi,  Renan  was  chosen  in  1838  by  the  Cantiques'  (i860);  'Mission  de  Phenicie' 
Abbe  Dupanloup  for  a  place  in  the  seminary  of  (ie65-^?4) ;  'Questions  eonlemporaines'  (1868)  ; 
Saint  Nicolas  du  Chardonnet  m  Paris.  Here  La  Reforme  InteJleCtueile  et  Morale'  (1872): 
he  remained  until,  in  1843,  he  went  to  Issy,  near  'Dialogues  philosophiijues'  (1876)  ;  'Melanges 
Paris,  to  receive  a  training  in  philosophy  previous  d  Histoire  et  de  Voyages'  (1878)  ;  'Coyus  In- 
to his  entering  upon  his  studies  for  the  priest-  scripbonum  Semi tica rum'  (jSSi-g);  'LEccle- 
hood.  In  1844  he  was  admitted  to  the  seminary  siasle'  (1882);  'Souvenirs  d  Enfance  et  de 
of  Saint  Sulpice,  the  chief  training  school  of  the  Jeunesse*  (1883)  ;  'Nouvelles  Etudes  dHistoire 
French  priesthood,  where  he  acquired  a  know-  religieose*  (1884)  ;  'Discours  et  Conferences' 
ledge  of  Hebrew,  Arabic,  and  Syriac  The  result  (1887);  'Histoire  du  Peuple  d'Israel'  (1887- 
of  these  studies  in  philology  was  to  shake  his  94)  ;  'Feuilles  detachees'  (1893)  ;  and  several 
belief  in  Catholic  orthodoxy,  and  finding  it  im-  dramas,  such  as  'Caliban'  (1878),  'L'Eau  de 
possible  to  enter  the  priesthood  he  quitted  the  Jouvence'  (1880),  'Le  Prctre  de  Nemi'  (1885), 
seminary  in  1845.  Whil*  he  now  maintained  and  'L'Abbesse  de  Jouarre*  (1886).  His  'L«- 
himself  by  teaching  in  a  school  at  Paris,  he  con-  tres  intimes'  (1896)  are  a  fitting  memorial  of 
tinued  his  historical  and  philological  studies,  his  devoted  attachment  to  his  excellent  sister 
aided  by  the  counsel  and  assistance  of  his  sister  Henriette. 

Henriette.  In  1848  he  received  the  Vdney  prlee  Around  Renan's  writings  were  waged  bitter 
for  an  essay  on  the  Semitic  languages,  amplified  controversies  "whose  volume  is  rivalled  only  by 
and  published  as  'Histoire  generale  et  Systeme  their  acrimoiV-'  Into  those  discussions  it  is  not 
'compare  des  Langues  sfmitiques'  (1855).  In  now  necessary  to  enter.  Renan  was  a  kind  of 
'  the  following  year  he  was  sent  on  a  mission  to  Dcmocritus,  viewing  the  world  as  "a  charming 
Italy  by  the  Academic  des  Inscriptions  et  Belles-  promenade,"  or  a  pleasing  qiectacle  with  Renan 
Lettres,  and  returning  was  appointed  to  a  post  in  an  orchestra-stall ;-  qieaking  of  it  all  with  an 
in  the  manuscripts  department  of  the  Bibliolheque  amiable  irony.  Truth  was  to  him  a  diamond  of 
Nationale.  His  'L'Avenir  de  la  Science,'  many  facets,  and  he  was  never  ready  to  define 
though  not  published  till  1890,  was  written  in  his  position.  One  thing,  indeed,  he  was  confi- 
l84S-<).  He  next  published  'Averroea  et  Aver-  dent  of— his  own  genius.  Yet  he  was  compact 
roisme*  fiSsz),  and  several  'Etudes  d'Histoire  of  strange  contradictions;  for  he  said  that  he 
religieuse*  (1856).  Having  become  known  as  alone  in  his  time  comprehended  Saint  Francis  of 
an  Oriental  scholar,  he  was  appointed  a  member  Assisi.  urged  doubtful  priests  to  remain  in  the 
of  a  commission  sent  by  the  government  in  i860  church,  and  having,  as  most  thought,  struck  as 
to  examine  the  remains  of  Phcenician  civilization  severely  as  he  could  at  faith,  deplored  its  pass- 
in  Syria.    U  was  during  this  journey  in  Pales-  ing  m  France.    The  'Vie  de  Jesus'  was  received 
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by  e^en  French  readers  with  a  Urge  reserve  on  Protestantism  by  Calvin.    Her  conduct  was  dis- 

the  score  of  taste.    Based  on  the  critical  work  of  pleasing  to  her  father  who  caused  her  four  chil- 

radical  German  theologians,  it  endeavored  to  re-  dren  to  be  taken  from  her  and  educated  in  the 

construct  the  life  of  Christ  by  the  so-called  somi-  Catholic  faith,  and  aleo  ordered  severe  restrk- 

tific  method  of  history  and  psychology,  and  to  tions  concerning  the  princess'  freedom  of  action 

treat  a   subject  which   previous  critics   had  ap-  and  compelled   her   to  attend   mass.     After  the 

proached  with  respect  for  its  special  character  death  of  the  duke  in  1559  she  returned  to  France 

in  a  manner  which  at  times  amounted  almost  to  and  resided  in   her  castle  of   Montargis,  where 

caricature.    Renan's  style  has  been  highly  praised  she  vras  the  patron  of  the  French  Huguenots  and 

for  simplicity  and  restraint.     His   influence   re-  also    of    Tarious    literary    celebrities.     Consult: 

mains  strongly  in  French  literature.     The  best  Catteau-Calieville,    'Vie  de   Rente   de   France' 

biography  of  Kenan  is  that  of  Madame  Darroe-  (1781)  ;      'Memorials     o(     Renie     of     France, 

steter     (1898).      Consult    also:     Sainie-Beuve,  Dudiess  of  Ferrar»>  (1859);  Fontana,  *Hcnata 

'Nouveaux  Lundis'  (1863-72) ;  Grant  Duff,  '!n  di  Francia,  duchessa  di  Ferrara*  (1888-93) ;  Bc- 

Memoriam'    (1893);    Monod,    'Maitres    d'His-  docMiachi,  'Ren^  de  France'  (1896). 

'"'"'   ti895).  Ren'eyade^   one   who   renounces   his  reli- 

Ren£,  re-na,  or  Renatus  I,  (rS-na't&s)   of  gious  belief  and  adopts  another ;  in  particular 

Anjou   (called   also  Tae   (^d),   titular   king  one  who  gives  up  Christian  belief  for  Moham- 

of  Naples:  b.  Angers   16  Jan.   1409;  d.  Aix   10  medanisro:    a   renegade   is   also   a   traitor   who, 

July    148a     He   was   the    second   son    of   Louis  deserting  the   cause   of  his   country,  enters  the 

II.,  Duke  of  Anjou.    He  inherited  Anjou  and  service  of  his  country's  enemies,    Amon^  famous 

Provence,   besides   claims   upon    Naples,    Sicily,  renegades     in     this     sense     are :     Hippias,     the 

and  Jerusalem  from  his  brother  Louis  III.  in  Athenian,  son  of  Pisistratus.  who  fought  on  the 

1434,  and  these  rights  were  confirmed  by  Joanna  side   of   Sparta   against   Athens,   and   afterward 

II.  before  her  death  in  1435.    Rene  had  in  1420  joined  the  Persians ;  the  Roman  ^trician  Coiio- 

married  the  daughter   of   Charles   II.,   Duke  of  lanus,   who,   when   exiled  from   Rome,   took  up 

Lorraine,  and  had  in  1431  become  possessed  of  arms  with  the  Volscians  against  his  country;  in 

that  dukedom.    But  in  the  same  year  Count  An-  the  Thirty  Years'  war.  Count  Mansfeld,  who  de- 

tony  of  Vaudemont -took  him  prisoner,  where-  serted  from  the  Catholic  to  the  Protestant  side, 

upon  the   Lorraine  states  appealed  to  the   Em-  and  Pappenheim,  who  deserted  from  the  Protes- 

peror  Sigismund  to  decide  the  quarrel.    Rtni  in  tant  side  to  the  Catholic;  in  the  i8th  century 

1432  was   released   from   his   prison   for  a   year  the  Duke  de  Riperda,  who  had  won  distinction 

by    giving    his    sons    as    hostages.     At    last.    In  in  the  military  service  of  Spain,  embraced  Islam 

1434,  Sigismund  gave  a  decision  in  Rent's  favor,  and  led  the  armies  of  Morocco  against  Spain. 

The  dethroned   Antony  proceeded  to  the  Duke  _   .,           ,,          ,         ,     ,. 

of  Boiwnndy,  who  required  Rene  again  to  place  S""*.  Gwidp,  gc  do  rS  n^  Italian  pamter: 

himelf  in  custody.    Scarcely  had  this  been  done  t>.  Bologna  4  Nov.  1575 ;  d.  there  18  Aug.  164a. 

when  an  embassy  arrived  to  tender  him  posses-  Hu  first  mstruction  was  received  m  Calvaerts 

skm  of  Naples  and   Sicily.    Philip  refused  to  celebrated  school  at  BcJogna  where  ha  studied 

set  Ren«  at  liberty,  and  the  ambassadors  there-  the  works  of  Albrecht  Durer.    When  the  achwd 

fore  conferred  the  crown  mi  his  wife  Isabella,  <>*  'he  Caracci,  at  Bologna,  began  to  eclipse  that 

whom   her   husband  named   regent   of   Anjou,  of  Calvaert,  Gmdo,  then  20,  joined  it.  He  vis.taJ 

Provence,  Naples,  and  Sicily.    Isabella  set  sail  Rome  for  the  first  time  m  1602,  with  two  of  his 

for   Naples,  but    there  found   a  competitor   in  fellow  students,  Domenichino  and  Alhano.    He 

AHonso,   king   of   Aragoo,  who  maintained   his  inwie  a  second  visit  in  l6cs  and  Cardmal  Bor- 

position  not  only  against  her,  but  also  against  ghese  employed  hua  to  paint  a  JCrucifiiion  of 

Rene  himself,  after  he  had  obtaii«d  his  liberty  Same  Peter >  (now  in  the  Vatican)  for  the  church 

in    1437.      Rene,    obliged    to    abdicate,   returned  DeUe   Tre   Fontane.     The  powerful   manner  of 

to   Provence.     The  government  of   Lorraine  he  this  picture,  and  several  others  of  the  same  pe- 

gave  up  to  his  son  John,  who,  after  his  mother  riod,  which  manner  Guido  did  not,   however, 

Isabella's    death,    entered    into    full    possession  long   retain,    increased    his  fame;    and   at   the 

under  the  title  of  John   IL     On  this  Rene  re-  cardinals   request,   he   completed   the    ^Aurora' 

tired  to  Provetjce  to  give  himself  to  poetty  and  oR  (he  ceiling  of  the  Casujo  m  the  Rospigliosi 

the  arts.    His  literary  remaioe  were  edited  by  Palace.    This  picture.  ha»  become  <mU  Imown 

Count  de  Quatrebarbea  (1875).  and  popular  from  the  engravings  of  it  to  R 

„     ,   „                    -    /  .                 .            ,  Morghen,  J.  Burger,  and  others.    Paul  V.  at 

Rene   II.,    count   of   A n,ou,    grandson   of  ^^^^  time  employed  Guido  to  decorate  a  chapel 

?=."=  .„!•  ■  >    IS08;    He    mherited   Vaudemont,  on  Monte  Cavalki,  with  scenes  from  the  life  of 

Joinville,  Anrnale,  Maycnne,  and  Elbcenf  m  1470  (he  Virgin  Mary.    Guido  accomplished  this  work 

from   bi!    father,    Frederick   H. ;    and   Lorrame  ^^  ,|,g  satisfaction  of  the   pope,  and  was  nest 

froni  his  mother  m  1473-    In  r48(>  he  acquired  entrusted   with   the   painting   of  the   memorial 

the  dukedom  of  Bar.    He  fought  with  the  Swiss  chapel  in  Santa  Ma na  Maggio re.    To  this  pe- 

against  Charles  the  Bold  of  Burgundy  in  1477.  ^-^^^  hi.s   <Fornina,'   and  the  portraits  of  Sixtus 

After  his  grandfather  «ded  Lorraine  to  Loois  y    ^„^  Ordinal   Spada  may  be  assigned.    His 

XL  he  tried  to  establish  his  rights  by  force  of  pairings  are  very  unequal  in  style  and  character, 

"      "  but  generally  are  considered   as  beloMiog^  to 


Sen£«   of   France,   DuCHug   de    Feirara,  three  different  tnanners  and  penods. 

French   princess,   daughter   of   Louis  XII.:   b.  compri.ws    those    pictures    which    resemble   the 

Blois,  France,  1510;  d.  Moatargis,  France,  IS7S-  manner  of  the  Caracd,  and  particularly  that  of 

She  was  highly  educated,  possessed  a  keen   in-  Caravaggio.       Faces     and     forms,     stately    and 

tellect,   and    took   a    deep    interest    in    religious  grandiose,    deep    shadows,    narrow    and    intense 

controversies.    In  1537  she  was  married  to  the  lights,  high  coloring,  in  short,  an  effort  after 

Duke  de  Ferrara  and  in  1535  was  convetted  to  great  effect,  distinguish  his  works  of  this  first 


Google 


R^IHBLL  —  RBHNIE 

period.     Th?  wcond  maimer  is  compitXtly  09-  em   Africa   for   the   African    Association,    and 

posed  to  f'.e  iirst  and  shows  the  painter  at  his  determining  the  routes  taken  by  Haitno  and  in 

best,  beiiif  sweet,  natural,  and   unstrained.     Its  hia  own  day  by  Mungo  Park.     Throughout  his 

principal  features  are  tender  coloring,  little  shade,  life  he  had  been  interested  when  not  personally 

an  agreeable,  though  often  too  dainty,  airy  and  occupied  in  marine  surveying  and  collected  an 

sentimental,  treatment  of  the  subject,  constitut-  imrBense  mass  of  data  which  he  began  to  reduce 

ing  a  style  quilt  peculiar  to  Guido.    His  'Au-  to  a  system  about  i8ia    He  completed  current- 

rora'  forms  the  transition  from  the  first  to  the  charts  of  the  Atlantic  which  were  published  after 

second  siyle  of  his  paintings,    A  third  period  his  death;  and  the  name  of  'Rencell's  Current' 

commences  at  the  time  when  Guido  worked  with  was  given  to  the  current  to  the  southward  of  the 

loo  much  haste  and  had  became  more  avaricious  Scilly  Inlands,  whose  occasional  northward  set 

of  money  than  of  fame.    His  coloring  has  turned  he  was  the  first  to  explain.    He  published  papers 

to  a  greenish  and  altogether  tmnatural  grayness,  on  the.  nuns  of  Babylon,  the  identity  of  Jerasb, 

and  the  general  treatment  is  cardess  atid  weak,  the  shipwreck  of  Saint  Paul,  and  the  landing  of 

During  the  government   of   Pope  Urban   VII.  Cxsar.    In  1801  he  was  made  an  associate  of 

Guido   quarreled   with    his   treasurer.   Cardinal  the  Institute  of  France,  and  in  1825  received  the 

Spinola,  respecting  the  price  of  a  picture,  and  gold  medal  of  the  Roj^l  Society  of  Literature, 

returned    to    Bologna.    There    he   had    already  He  was  buried  in  Westminster  Abbey.    Consult: 

executed  his  'St.  Peter  and  Paul'  for  the  house  Markham,  "Major  James  Bennell  and  the  Rise 

Zampiere,  and   the    'Murder   of   the   Innocents'  of  Modem  English  Geography'   (l8gs). 

for   the   Dojninjca?   <;hurch    and   was   on  .the  Rennea,  rEn,  France,  capital  of  the  denart- 

pomt  of  embelhshing  the   chapel   of   the   sa.nts  ^^„j    j  Hie-et-Vilaine  (fornierly  capital  of  %rit- 

w.th  h>s  pictures  when  he  was  called  back  to  ,^     j    ^.  ^  ^^  ^^  ^^  .\^^^^^^  ^f  ^^  ^.         ^ 

Rom^  loaded  with  honors,  and  received  by  the  ^nd  Vilaine.    It  is  divided  by  the  Viiaine.  tra- 

pope  himself  most  graciously.     But  he  soon  ex'  ,.,-,:„„   .1^^     ■„      £    _,   „,,  "',-       ,_(     !„('    ^. 

perienced  new  difficult*,    and  in  16..  acc^.ted  ^HTg^fn^'Lw'^Town™  The  H°gh  Town   s  ele- 

an  mvitation  to  go  to   tJaples.     Believing  h.m-  «,    ^^^^         ^j,^  ^^    ^^  ^^   «,   j,    ^.          ^j^ 

seU    unsafe   at   tfi.S    pace.   on. account   of    the  f^^'^own  is  unprepossessing  and  older  (iith- 

hatred    of    the    Neapolitan    artists    for    foreign  ^^  century),  and  sutlers  from  frequent  i nun- 

painters.  he   returned   once   more   to   his   Mtive  ^^-^^^     The    buildings    of    interest    are:     The 

"''''^7     *K.''^,-/,?.^^,^«^nr^,hi^nr^h  cathedral  of  Pseudo-Ionic  style;  the  archiepis- 

g-rMenTcant     n^'MSion.^  i^   £3  ^Xs'^o\'minrcttr"^r\'°"^^  ^^'  ''^ 

and  a  number  of  others  for  &s  native  dty  and  f^ties  f  ^  "J^/^^^'^^'^y^Veret  M^^^^ 

Mher  places,  particularly  for  Rome^  Ji^tZJv  ^^B-^'^  Tintoretto,  Van  Dyck,  Rembr^dt,  and 

which' there^/an   -^-ing   b     ^r    Rabat.  ™Pon>m  -  -^^^^ 

?."^"^^  u^"'-^"^  t,?'^^."-  "Ihi  TAnSftnn  f^„nrf  The  industries  embrace  tanneries,  wax-bl caching. 

"Lot  and  his  Daughters.'  in  the  Hampton  Court  ^^^.            ;                              ^'                ^^    ^■ 

collection,    also    -^S^ved.      In    the    gallery    of  ^i^„%„d  agricultural  implements.    There  i^ 

the  Louvre  are  several,  o*  which  the  finest  IS  the  =     --Lnsiv^  trafi-  ;r.  hntt..;    hnn™    wm    rnt. 

.pnmur    Ne^us    carrying   off  .Dejanira.*      In  t.^nTli'nen'tam^'re '  ^TtS^rre!    «c. 

the  Dresden  Gallery  is  h.s  'Oirist  We^^mg  the  ^^       ;              /;      ■  ^    j^  ^        ^^^  ;  ^ 

Crown  of  Thoms.>    Consult  Bolognmi-Amorini,  .„,      -    ,/     p  ,,.7    o^*  -.„       pn„     ,>,„„. 

'Vita  del  celebrepittore  Guido  Reni'  (1839).  ^^^^'    °^    ""^    ^'''=    K'^''"'^-      ^°P-    ="^0^ 

RennelL    rSn'Sl,    Junes,     English     geog-       '  -_„„   ^i,-  .,, ,„j  .v.,.,.  o.,,*-„.  „r  »>,. 

.        L    i-L  ji,;_l,  Vi ...u.r..    t  n«-    T.m-  Kennet,  tne  prepared  inner  surtace  of  ttie 

?h.  m4"    mldSSlm,  fnd  ,.s  present  .t  the  >"•  .f*  '"   »•'  I'Z"'  °L  "Sf '  "'™  S3 

.          I  n     J-  1.    _      T_   .-*.  i.»  ««. =A  tu.  casein  01  milk  and  forming  curd.    11  is  prepared 

^'^fi'i-^1^^:^t^7;J^.lltlJ^ihTne^yi^  by  Scraping  off  the  outer  skin  and  su^rfluoua 

East  India  Compan/s  sea  sei^ee    the  next  year  ^    of  the  stomach  when  fresh,  keepi^  it  m 

was  !LPI^'"t«J,  *'iri,';°[-Sf^^«l  °1„*^^  ^"  ^"-  salt  for  some  hours,  and  then  dicing  It    When 

dia    Company  s    dominions    m    Bengal    and    re-  .        •              membrane  is  cut  off 

mained  m  the  sei^ce  f°'.  ^  y""-,  '^="V^i"f  *?  and  soaked  in  water,  which  is  poured  into  the 

England  m  i?;?  he  published  his  'Bengal  Atlas  ...   j  .    j  j  ,    ^^  curdled 

(1779),  a  work  of  the  highest  importance  for  milk  mtended  to  be  curdled. 

administrative    and    strategical    purposes.    This  Rennie,  rinl,  Qeorge,  English  civil  engi- 

was  followed  by  the  earliest  approximately  cor-  neer,  son  of  John  Rennie  (q.v.)  ;  b.  London  3 

rect  map  of  India  with  a  memoir  (iTSa).    TTie  Dec.   1791 ;  d.  there  30  March   1866,    He  was 

Royaj  Society,  of  which  he  had  been  a  fellow  educated   at   the   University   of   Edinburgh   and 

lor  10  years,  gave  him  the  Copley  medal  in  1791.  in  1811  entered  the  office  of  his  father.    He  was 

His  attention   was   thereafter  directed  to  com-  mspector  of  machinery  of  the  mint  in   I8i8-a6 

liaratiTe    geography,    and    in    pursuance    of   his  and  in  1821   engaged  with  his  brother  Sir  John 

scheme  for  a  great  work  on  western  Asia  he  Rennie    (q.v.)    in  completing  several   important 

gbljshed   'Geographical  System  of  Herodotus  works  begun  by  their  father,  among  which  were 

:plained>    ( 1800)  ;    '  Observations   on  the   To-  the  breakwater  at  Plymouth,  various  docks,  har- 

pography  of  the  Plain  of  Troy'    (1814)  ;  and  bors,  canals,  and  the  London  Bridge.    He  laid 

'Illustrations  of  the  Retreat  of  the  Ten  Thou-  out   the   Liverpool   and    Manchester   railway   in 

sard'  (1816).    Finally  came  'A  Treatise  on  the  1826,   was   chief  engineer   of  the  Namur  and 

Comparative     Geography     of     Western     Asia'  Liige  railway  in  la^g,  constructed  the  first  screw- 

<r83i>.    He  contributed  much  to  the  field  of  propelled  ship  in  the  British  iia\7,  the  Mermaid, 

African  geograf^y,  constructing  a  map  of  north-  in  1840,  and  was  engaged  in  tiie  conitructton  of 
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naval   works   at   Sebastopol,   and   other   foreign  of    'Theory,    Formation    and    Construction    of 

ports  besides  those  in  English  harbors.    After  British  and  Foreign  Harbors'    (1851-4)-    Con- 

the  retirement  of  his  brother,  Sir  John,  in  1845,  suit  his  'Autobiography'  (1875)- 

he  conducted  the  business  of  the  firm  in  partner-  -    Ren'no  Renappi,  the  native  name  for  the 

ship  with  his  two  sons.    He  was  made  a  fellow  Delaware  Indians  (q-v.J. 

of  the  Royal  Society  m  18^.  was  its  vice-presi-  ^         ^g,^^    Conrad,  American  lawyer:  b. 

dent  m  1845,  and  treasurer  m  1845-50.  Alabama  28  Dec.  1859.     He  was  graduated  from 

Rennie,  John,  Scottish  civil  engineer:  b.  the  Boston  University  Law  School  in  1883  and 

Phantassie,    Haddingtonshire,   7   June    1761 ;    d.  has  since  practised  his  profession  in  Boston,    He 

London  4  Oct.  1821,    At  an  early  age  he  showed  has   published:     "State    Regulation   of  Wages' 

an    interest    in    mechanics    and    frequented    the  (^iSgt);    '  Non- Residents  and   Forei^   Oirpora- 

shoi>  of  the  millwright  Andrew  Mickle,  inventor  tions*      (1892)  ;      'Employers'     LiaWlity     Acts' 

of  the  threshing  machine.    Later  he  spent  three  (1896-1903)  ;  'History  of  the  Judicial  System  of 

years    at    Edinburgh    University,    and    in    1^84,  New  England'    (1900). 

havingalready  established  a  business  of  his  own,  Reno,  Jesse  Lee,  American  military  offi- 
he  visited  James  Walt  at  Soho,  Staffordshire,  {-er-  b  Wheeling  W  Va  20  June  1^23  ■  d. 
and  by  Boulton  and  Watt  was  engaged  to  take  South  Mountain,  kd.,'  14  Sept.  1862.  He  was 
charge  of  the  work  of  the  Albion  Flour  Mills,  graduated  from  West  Point  in  1846,  served  with 
Blackfriars,  London.  Rennie  designed  all  the  distinction  in  the  Mexican  War,  was  assistant 
machinery,  using  iron  instead  of  wood  for  the  professor  of  mathematics  at  West  Point  in  1849 
shafting  and  framing.  In  London  his  reputa-  and  at  the  outbreak  of  the  Civil  War  was  com- 
tion  rapidly  increased,  until  he  was  ranked  fore-  missioned  brigadier-general  of  volunteers.  He 
most  among  the  civil  engineers  of  Great  Bnuin.  performed  gallant  service  at  Roanoke  Island, 
Among  his  public  works  may  be  mentioned  Newbem,  and  Camden,  and  was  promoted  ma- 
Ramsgatc  Harbor;  Waterloo  and  Southwark  jor-general  in  1862.  He  participated  in  the  bat- 
Bridges,  across  the  Thames,  and  the  design  of  ties  at  Manassas  and  Chanfilly,  and  after  re- 
London  Bridge,  the  structure  being  completed  pulsing  the  Confederates  under  General  Lee  at 
after  his  death;  the  breakwater  at  Plymouth,  and  §outh  Mountain,  three  days  before  the  battle  of 
several  similar  structures,  where  submarine  Antietam,  be  was  killed  while  leading  a  charge. 
masonry  was  carried  to  great  perfection.  He  n  t  iwr-ii  j  •  ■  ■ 
superintended  likewise  the  execution  of  the  K"*?-  ^«"  W.lford,  American  inventor, 
Grand  Western  Canal,  from  the  mouth  of  the  |^°  "^  •»■  f-  R«"^(q.v  )  :  b.  Fort  Leav^worth, 
Exe  to  Tannton;  the  Polbrook  Canal,  Cornwall;  ^'^-A,  ■"*■  -l**!-  ,if,  ^^  K^iduated  .from 
the  Aberdeen  Canal,  uniting  the  Din  and  the  Le^'Kh  University  «i,l883,  afterward  pursuing  a 
Dee;  that  between  Arundel  and  Portsmouth:  *P?:'al  course  m  roming;  and  engincenng.  In 
and.  hii!  chief  work  in  connection  with  inland  ^885-90  he  was  engaged  in  mining  m  Colorado, 
^KU  "beTenne"  Td  "w  "anal?' b^  tSl  he'iw  Ji"  SeSllfT  "'•''"'  '^^ 
tween  Bath  and  Newbury,  the  London  Docks,  '.^  ^'  invented  the  inclined  elevator  or  mvviug 
the  East  and  West  India  Docks,  the  Prince's  ^t'^'^'J',  (*«  EscalatoO  and  m  iBSS  became 
Dock  at  Liverpool,  and  those  of  Dublin,  Green-  p^'dent  of  the  Reno  Indmed  Elevator 
ock,  and  Leith  were  also  designed  by  him.     In  '-'""Pany- 

prosecuting    his    works    he    made    use    of    the  Reno,  Harctu  AB>ert,  American   military 

diving-bell    which    he     greatly    improved,     and  officer:   b.  Illinois,  about  1835;   d.   Washington, 

the  steam-dredging  machine,  apparently  without  D.  C,  31  March  1S89.    He  was  graduated  from 

the  knowledge  that  in  its  invention  he  had  been  West  Point  in  1857,  and  at  the  outbreak  of  the 

anticipated  t^  Sir  Samuel  Bentham.  Civil  War  was  made  lit  lieutenant  in  the  United 

-, ■      1-      »  1.      T-     1-  i_     ■  -.  States  army.    He  was  promoted  captain  in  the 

Renme,   Sir   lohn,   English  civil   ei^meer,  j,ame    year,    brevetted    major    for    gallantry   at 

his  father.    When  his  father  died  in   1821  he    ,1,  „,    u    ..  .1,  r     ,a-.A  1,  ^^a 

continued  with  his  brother  George  to  carry  on  throughout  the  war.  In  1876  he  was  eng^ed 
■     ,Kr;_  ».„„  j„  '  Ti.  'n  the  campaign  against  the  Indians  under  Sitting 

.,..„.  „,.„.„.,™  ,  SSL\S,i,.  St  Bull  b„ldi„gc,„™„d5.c.,,dtoGo.c™l  &.»,. 

hi,  cUonl  l,,g,  fraci,  of  land  on  ih,  ■»  *?  'n«"SI™™l  "  "l-'ch  Custtr  .nd  no* 


1  coast  of  England,  including  part  of  the 


all    his    regiment    were    killed,    Reno    escaped 


Lincolnshire    fens,    were    reclaimed    and    made  through  cowardice  and  m  consequi  _ 

extremely  productive.     The  finest  works  of  the  failure  to  support  his  associates  and  other  serious 

Kennies  are  their  bridges,  which  may  be  seen  charees  he  was  dismissed  from  the  service. 
in  all  parts  of  England  and   Scotland,   London  Reno,      Nevada,      cih-,      county-seat      of 

Bridge  being  the  most  massive  of  them  all.     On  Washoe  County ;  on  the  Truckee  River,  and  on 

the  occasion  of  the  opening  of  this  bridge  in  the  California  &  O.,  the  Southern  Pacific,  and 

1831   John   Rennie  was  knighted,  an  honor  his  the  Virginia  &  T.  R.R.'s ;  in  the  extreme  western 

brother  declined.     After  the  dissolution  of  the  part  of  the  State,  about  30  miles  south  of  Carmn 

partnership   in    184S   Sir  John  practised  as  an  City.    It  was  settled  in  1858  by  eastern  emigrants 

architect.     He  introduced  the  system  of  railways  who  had  started  for  California.     It  was  incor- 

tn  Sweden,  made  important  surveys  of  the  har-  porated  in   1869,  and   in   1901  was  chartered  ai 

bor  of  Oporto  in   Portugal,  and  designed,  and  a   city.      It   is    in   a   farming   and   stock-raising 

in  great  part  executed,  the  harbor  of  Ponte  Del-  region,   and   is   the  most  important   and   larpst 

gada    in   the   Azores,   one   of   his   latest    public  city  in  the  State.    The  chief  industrial  establisli- 

works.     In  184^  he  was  elected  president  of  the  ments   are   railroad  machine  shops,  which  have 

Institute  of  Civil  Engineers.    He  was  the  author  2,300  employees;  abattoir  and  packing  home,  laa 


dbyGoot^Ie 


RBNOIR  —  RBNSSELABR 

employees;  electric-power  plant,  50;  pressed  the  Egyptian  and  Assyrian  antiquities  in  the 
brick  works,  2$,  and  a  number  of  smaller  manU'  British  Museum.  la  1875  lie  published  'Aq 
factories.  The  trade  is  chiefly  in  farm  products,  ElemcDtary  Grammar  oi  the  Ancient  Egyptian 
live-stock,  and  manufactures.  It  is  an  important  Language'  (ad  ed.  1896),  and  in  1879  delivered 
distributing  point  for  a  vast  territory.  The  prin-  a  course  of  Hibbert  lectures  on  the  'Origin  and 
cipal  public  buildings  are  a  government  building.  Growth  of  Religion  as  Illustrated  by  the  Religion 
eight  churches,  and  the  Nevada  State  Hospital  of  Ancient  Egypt*  {1880;  2d  ed.  1884).  He 
for  Mental  Diseases.  The  educational  institu-  was  knighted  in  1896  for  distinguished  schoiar- 
tions  are  the  State  University,  opened  in  18S6,  ship.  He  left  unfinished  a  translation  of  the 
State  Agricultural  College  and  Experiment  Sta-  'Book  of  the  Dead,'  with  commentary,  which  at 
lion,  a  normal  school,  Academy  of  Our  I^dy,  the  time  of  his  death  was  in  course  of  publics- 
public  and  parish  schools,  and  a  Carnegie  Li-  tion  (1892  et  swj.)  in  the  'Proceedings'  of  the 
brary.  The  three  banks  have  a  combined  capital  Society  of  Biblical  Archaeology,  of  which  he 
of  %i,soojooo,  and  the  annual  amount  of  business  was  president  from  1887.  The  work  was  com- 
is  $38,000,000.  The  government  is  vested  in  a  pleted  from  Renouf's  notes  by  E.  Naville.  Re- 
mayor  and  a  city  council  of  £"e  members,  all  nouf  was  one  of  the  most  careful  and  trust- 
of  whom  are  elected  by  the  people.  Pop.-  (logo)  worthy  Egyptologists  of  his  time,  and,  besides,  a 
3-363:  (1900)  4.SOO;  (1910)  10,867.  most  versatile  linguist.  For  a  sketch  of  him, 
r  A  7M.»rn»ice  *'th  *  bibliography  of  his  writings,  consult  the 
CJ-.  ,D  c  ^■.■^*^\='  ,  'Proceedings'  of  the  Socie^  of  Biblical  Arch- 
EdUor  <Reno  Evemng  GasetteJ  jeology  (Vol.  XIX.,  1897). 

Renoir,  re-nwar,  Augustc,  French  painter:  Renovo,  re-nO'vfl,  Pa.,  borough  in  Clinton 

b.  Limoges  1841.    He  exhibited  at  the  first  Im-  County;  on  a  division  of  the  Pennsylvania  ndl- 

pressionist  Salon  in  1874  after  studying  under  road;   about   125   miles  northeast  of  Pittsburg 

the  impressionist  Monet  and  others  of  the  same  "nd  25  miles  northwest  of  Lock  Haven.    It  is  in 

school.    While  he  paints  figures,  principally,  and  a   region    of   the    Alleghany    Mountains    noted 

possesses  singular  skill  in  depicting  flesh  color  for  grand  scenery,  and  an  abundance  of  game, 

and  skin  texture,  as  well  as  facial  expression,  he  Renovo  is  a  summer  resort  which  is  growing  in 

has  remarkable  success  in  landscape,  in  fruit  and  favor.     It  has  considerable  industrial  interests 

in  flowers,  which  he  sets  on  the  canvas  with  connected  with  the  extensive  bituminous  coal* 

astonishing  boldness,  and  vividness  of  presenta-  fields  and  the  fire-clay  deposits  in  the  vicinitj, 

tion,  and  he  is  certainly  one  of  the  most  original  The  chief  industrial  establishments  ar^  the  Pemi- 

and  independent  of  the  school  to  which  he  be-  ayhrania  railroad  shops,  the  coal  yards,  and  the 

longs.     His  'Jeunes  Filles  au  Piano'  is  a  good  brick  works.     Pop.   (igio)  4,621. 
example  of  his  qualities.     Among  his  portraits  Rensselaer,   rSn'se-ltr,  Ind„  city,  county- 

are  those  of  Uaude  Monet,  his  master,  and  the  seat  of  Jasper  County;  on  Iroquois  River,  and 

composer     Wagner.      Consult:      Duret,     <Les  on  the  Chicago,  Indianapolis  &  Louisville  raii- 

Pemtres  Impress!  on  isles'   (1879).  r»ad;  about  100  miles  northwest  of  Indianapolis. 

Renouf,  re-noof.  Smile,  French  painter;  b.  It  was  settled  in  1834  by  David  Nowles,  John 

Paris  1845 ;  d.  there  1894-    He  chose  for  his  sub-  Nowles,  and  Joseph  Yeoma.    It  was  incorporated 

jects  the  scenery  of  the  sea  and  incidents  in  in  185a,  and  chartered  as  a  city  on  I  May  1S96. 

the  lives  of  those  who  live  on  the  seashore, fish-  Rensselaer  is  in  an  agricultural  region;  and  its 

ermen,  etc.,  but  he  also  did  some  good  work  in  manufacturing   industries   are   chiefly   connected 

landscape  and  genre.    His  line  marine  'After  the  with  farm  products.    It  ships  considerable  farm 

Storm'  is  in  the  New  York  Metropolitan  Mu-  produce  and  live-stock.    There  are  five  churches, 

seum,  and  his  'Helping  Hand*   (a  child  holding  a   high   school,   puUic   elementary   schools,   and 

to  an   oar,  while  a   sturdy  fisherman  rows),   is  business  schools.     The  four  banks  have  a  com- 

in   the    Corcoran   Gallery,   Washington.      While  bined  capital  of  $100,000,  and  the  annual  amount 

in  New  York    (1^7-8)   he  painted   'Brooklyn  of  business,  is  $3,000^100.     The  government  is 

Bridge,'  which  at  present  is  in  the  public  gallery  vested  in  a  mayor  and  a  council  of  six  members 

at  Havre.     In  1883  he  was  awarded  a  first  class  elected   biennially.      Pop.    (1890)    1,455;    (1900) 

medal  at  Munich.  2,355;  (1910  est)  2^)0. 

Renouf,  Sir  Peter  Le  Page,  English  Egyp-  RensMlaer,  N.  Y.,  city  in  Rensselaer 
totogist:  b.  Guernsey  23  Aug.  1822;  d.  London  County;  on  the  Hudson  River,  and  on  the  Bos- 
14  Oct.  1897.  He  was  educated  at  Elizabeth  ton  &  A,,  and  the  New  York  C.  &  H.  R.  .R.R.'s ; 
College,  whence  he  passed  to  Pembroke  College,  opposite  Albany  and  six  titiles  south  of  Troy. 
Oxford,  where  he  came  under  the  influence  of  It  is  connected  with  Albany,  Troy,  and  other 
NewnBn  and  the  Tractarians,  and  in  1842  en-  cities  by  electric  lines ;  and  it  has  connection  by 
tered  the  Roman  Catholic  Church.  From  1855  steamtmat  with  many  of  the  cities  and  towns  on 
to  1864  he  was  professor  in  the  Catholic  Uni-  the  river.  Three  large  bridges  span  the  Hudson 
vcrsity  of  Ireland,  first  of  French  literature  and  and  connect  Rensselaer  with  Albany.  The  first 
the  history  of  philosophy,  and  subsequently  of  settlement  was  made  by  the  Dutch.  It  was  in- 
ancient  history  and  Oriental  languages.  He  be-  corporated  as  a  village  in  1815  and  in  1897  was 
ean  his  career  as  an  Egyptologist  about  186a,  chartered  as  a  city.  It  was  called  Greenbush 
and  in  1863  defended  the  work  of  Young  and  until  it  became  s  city,  when  it  took  the  name 
Charapollion  against  Sir  George  C.  Lewis.  He  Rensselaer.  The  village  of  Bath  was  annexeil 
opposed  the  dogma  of  {japal  infaliibtli^,  and  in  in  igc^  Rensselaer  is  a  conmercial  and  manu- 
connection  witn  this  subject  wrote  on  'The  Con-  facturing  city.  The  chief  manufacturing  estab- 
demnation  of  Pope  Honorius'  (1868)  and  'The  lishments  are  a  felt  factory,  tannery,  aniline 
Case  of  Pope  Honorius  Reconsidered*  (1869).  works,  and  shirt-waist  factory.  A  large  number 
From  1866  till  1885  he  was  an  inspector  of  of  persons  are  employed  in  connection  with  the 
schools,  and  during  1885-91  be  was  keeper  of  railroads  and    steamboats,    and    in   the   ofiices. 
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stores,  and  manufactories  in  Albany  and  Troy,  to  another;  mere  occupancy  of  land  under  an 

There  are  lo  churches,  two  public  schools,  one  agreement  to   culttvate  it  for  a  share  of  the 

parish  school,  Saint  John's  Academy,  and  Saint  crops  does  not  establish  the  relation  of  landlord 

John's    Orphan    Asylum.      The    government    is  and  tenant ;   whether  or  not  such   relation  majr 

vested  in  a  mayor  and  a  common  council  of  lo  exist  in  some  cases  depends  on  the  intention  of 

members,     elected     biennially.       Pop.     (1900)  the   parties.     A    tenant   continuing   to   occupj 

7,466:  (I910)  10,711.    The  addition  of  Bath  in-  premises  without  the  consent  of  the  landlord,  and 

creased  the  population  of  the  city  abont  3,100.  after  the  term  of  his  tease  has  expired  is  a 

Renaaelaer  Pohftedmic  Institute,  located  tenancy  at  sufferance,  which  may  be  terminated 

at  Troy,  N.  Y.    It  was  founded  by  Stephen  Van  at  '^e  will  of  the  landlord,  or  bj  a  new  teoanq-, 

Rensselaer   in    1824    as    a    school    of   practical  either  express  or  implied.    Where  premises  aie 

science,  being  the  first  school  of  science  and  the  'eased  to  be  occupied  for  such  tone  at  may  be 

first  school  of  engineering  to  be  established  in  (leS'red  by  the  other  party,  it  is  termed  a  tenancy 

any     English-speaking     country.     It     was     first  «t  Will ;  such  a  tenancy  exists  when  one  occopie! 

opened   to  students  in  January  1825,  and  incor-  premises   with   the  owner's   permission   without 

S orated  in  March  1826.  It  Was  at  first  named  the  paying  rent 
Lensselaer  School;  afterward  the  Rensselaer  lenancy  at  will  19  held  to  exist  in  the  fol- 
Institute,  and  finally  the  Rensselaer  Polytechnic  lowing  cases :  where  one  takes  possession  under 
Institute.  Lectures  on  land  surveying  and  en-  a  conveyance,  IcSse,  or  contract  for  sale,  that 
gineering  were  given  as  early  as  1823;  and  after  'S  invalid;  or  where  one  takes  possession  while 
1850  the  Institute  became  more  distinctly  a  school  negotiations  are  pending  for  a  lease,  or  for 
of  civil  engineering;  the  course  at  that  tbie  was  purchase,  and  where  one  takes  possession  under 
lenetfaened  frc«n  one  year  to  three  years.  It  now  an  agreement  for  a  lease.  ■  Statutes  in  some 
offers  two  courws  of  four  years  each,  one  in  jurisdicHons  hold  that  a  tenancy  not  governed 
natural  science  and  one  in  civil  engineering,  hj  ?■  'ease  is  a  tenancy  at  will.  A  tenancy  at 
These  couraea  include  instructbn  in  chemical  w"  ^ay  be  terminated  where  the  landlord 
analysis,  mineralogy,  metallurgy  and  assaying,  '"^ases  the  property,  to  a  third  person  for  a  term 
as  well  as  in  the  design  and  construction  of  "'  year's,  by  the  death  of  either  the  landlord 
roads,  railroads,  bridges,  roofs,  arches,  dams,  o""  'enant,  by  the  aale  of  the  property,  or  by  any 
Steam  engines,  electric  engines,  dynamos,  tur-  ^^t  on  the  part  of  the  landlord  amounting  to  a 
isnes,  fouhdations,  waterworks,  tuOnels,  sewers,  demand  for  possession  or  showing  such  ititen- 
-and  canab.  The  degrees  of  B  S.  and  C.E.  are  '1™-  'f  some  jurisdictions  statutes  require  a 
conferred.  The  students  in  1910  numbered  6a6,  forma!  notice.  A  tenant  at  will,  unless  it  is 
and  the  faculty  53.  Its  influence  has  been  wide-  distinctly  stipulated  to  the  contrary,  is  liable  for 
Miread.  Students  have  come  to  it  from  42  of  the  a  fair  rental  of  the  premises.  The  lessee  is 
Slates  of  the  Union  and  25  foreign  countries,  ''^ble  for  the  rent  agreed  upon,  whether  or  not 
and  its  graduates  are  at  present  practising  their  ne  takes  possession;  it  has  been  held  by  a  mini- 
profession  in  45  of  the  Slates  and  19  foreign  «r  o'  courts  that  an  exception  to  this  is  whcrt 


s  shown  by  the  following  extract  from  the  re-  of  we  term      Unless  contained  m  the  agrce- 

port  to  the  German  government  by  Professor  A.  "nent,  a  landlord  is  not  compelled  to  make  rt- 

Riedler  of  the  Royal  Polytechniciim  of  Berlin :  pa"«.  nor  's  he  liable  ibr  them,  or  any  injury 

•The   greatest   number   of   renowned   hydraulic  caused   by  the  condition  of  the  premises,— not 

and  railroad  engineers  of  America  are  graduates  even   if   the    repairs   are   on   account  of   injuiy 

of  this  school"  Palmsr  C    Ricketts  "^  adjoining  buildings.     Where  buddings  are 

Rents,  Law  of.  Rent  has  been  defined  as  if  be  does  so,  however,  the  tenant  is  entitled  to 
a  certain  profit,  in  money,  provisions,  chattels  occupy  the  new  building.  Where  one  rems  part 
or  labor,  issuing  out  of  lands  and  tenements  in  of  a  building,  it  is  generally  held  that  the  laiid- 
retribation  for  their  use;  or.  rent  is  a  definite  lord  is  under  no  implied  obligation  to  keep 
<%mpensation  reserved  by  lease,  to  be  made  peri-  any  other  part  of  such  building  in  repair.  Land- 
odically,  and  payable  in  money,  produce,  other  lords  are  generally  liable  to  tenants  for  injurits 
chattels,  or  labor,  for  the  possession  and  use  of  due  to  accidental  deftcts,  and  fcr  any  neghitence 
land  and  tenements.  Where  one  person  occupies  on  his  part,  in  relation  to  a  part  of  the  buildinE 
land  or  premises  of  another  under  an  agreement,  occupied  t^  another  tenant,  or  a  portion  tbereol, 
express  or  implied,  there  exists  the  relation  of  that  is  under  his  control,  and  is  obliged  to  keep 
landlord  and  tenant  The  landlord  is  a  person  in  repair  the  portion  that  it  rented,  but  ts  undef 
whose  lands  are  occupied  and  the  lenam  is  one  no  obligation  to  one  tenant  to  repair  a  part  of 
who  occupies  same.  A  sub-tenant  is  one  who  the  building  leased  to  another  tenant.  It  is  an 
leases  all  or  part  of  the  premises  from  the  origi-  imidied  duty  on  the  part  of  the  landlord  to  keep 
nal  tenant.  The  relation  of  landlord  and  tenant  passageways  and  approaches  used  by  several  ten- 
is  generally  created  by  a  lease,  although  it  may  ants,  in  repair;  bnt,  unless  so  required  by  tbe 
exist  without  an  agreement  and  without  liability  law,  or  his  contract,  he  is  not  oUiged  to  keep  At 
on  the  part  of  the  tenant,  and  may  arise  by  im-  passageways  lighted.  It  is  also  his  duty  to  pre- 
plication  if  the  acts  of  the  parties  are  consistent  vent  any  obstruction  of  a  paisageway,  which 
with  it  The  terms  lessor  and  lessee  respectively,  would  make  it  dangerous,  ami  it  has  been  held 
designate  the  landlord  and  tenant  A  lease  is  that  it  is  a  landlord's  duty  to  remove  accumn' 
a  ctaitract  by  the  owner  of  lands  or  tenements  on  lations  of  ice  and  snow.  .  ' 
one  side,  with  one  who  is  to  pay  a  rent  or  in-  It  is  held  in  some  jurisdictions  that  when  a 
come  for  its  use;  it  differs  materially  from  a  building  is  rented  to  a  number  of  tenants,  it  i» 
feense,  which  is  merely  a  permission  to  per-  the  duly  of  a  landlord  to  keep  water  pipes  in 
form  some  act  with  respect  10  laud  belonging  repair  and  thai  he  is  liable  for  any  negligent  um. 
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tUrongh  himself  or  his  agent,  or  servants,  o(  put  upon  his  head.  He  was  captured  in  the  fol- 
the  water,  but  not  for  the  negligence  of  another  loving  year  and  executed  at  Edinburgh. 
trnrint  Notice  must  be  given  to  a  landlord  of  Renwick,  Jainea,  American  scientist:  b. 
defects  in  the  premises  in  order  to  render  him  Liverpool,  Eiwland,  30  May  17Q0;  d.  New  York 
liable  for  negligence  m  relation  thereto.  Gen-  ,2  Jan.  1863.  He  came  Ivith  his  parents  to  New 
erally  a  landlord  is  liable  for  concealing  danger-  York  in  1794,  was  graduated  from  Colombia 
au8  defects  on  the  premises.  An  agreement  to  and  in  i8ia  acted  as  instructor  in  natural  phi- 
make  repairs  does  not  require  the  landlord  to  losaphy  there;  Jn  1814  he  became  a  topograph- 
mclude  such  repairs  as  may  be  necessary  from  i^aj  engineer  with  rank  as  major  in  the  United 
the  carelessness  of  the  tenant;  on  failure  to  States  serrice  and  in  1820-53  was  professor  of 
make  repairs  in  accordance  wilh  an  agreement,  chemistiT  and  physics  at  Columbia.  In  1840  he 
the  unant  can  make  the  repairs  and  recover  the  „^  engaged  as  one  of  the  commissioners  to  sor- 
cost  from  ibe  landlord  or  bring  an  action  on  the  ^y  (he  boundary  line  between  United  States  and 
contract  and  if  the  premises  become  untenant-  n^^  Brunswick.  His  publKations  include: 
able  for  the  want  of  repairs  the  tenant  may  (Treatise  on  the  Steam  Engine'  (1830)  1  'Out- 
abandon  the  premiMS;  a  tenant  must  make  a  li^^a  of  Geology'  (1838) ;  'Applications  of  the 
demand  for  the  reiwirs  in  order  to  entitle  bim  to  science  of  Mechanics  to  Practical  Purposes' 
any  remedy.  Repairs  made  by  the  landlord  must  (j&.o) .  (Memoir  of  De  Witt  Clinton'  {1840)  ; 
b«  executed  with  care,  and  he  is  liable  for  any  ^(^ 

injury  that  may  occur  therefrom.    Where  preM-  Remrick,   James,  American   architect:   b. 

»es  that  are  in  proper  condition  at  the  time  of  ^^^  y     j.    ■  ^        j^jg     ^  j^erc  23  June  1895. 

**"*JL"'.^  *"  ^^°*^'^-  ^°  *""""  !"  r  k1"'("'  He  was  son  of  the  preceding,  and  was  gr^du.tod 

ona  (Xadition,  a  iwant  is  as  a  rule  liable  for  ^^  Columbia  College  in  18^.    Among  his  many 

mjurMS,  such  as  may  occur  from  falling  roof  ^^j^  „„  q„„  ^^nrch,  New  YorkT  completed 

**.  ^f-t^r.^';'^''*/'^  .  *    "  .*/""^'''*i''^  in    18^5;   the   Smithsonian    Institution    and   the 

esUbhshed  that  a  tenant  cinnot  dispute  a  land-  CotcoJtn  Art  Gallery,  Washington,  D.  C;  Vas- 

lords  ntle  except  when  the  landlord  w^  in-  ^^  College,  Poughkeepsic ;  and  Saint  Patrick's 

diKXd  ^  fraud,  or  misreprceentat.on  to  become  Cathedral!  New  ^ork.     This  list  of  buildings 

f"-"=^^'"i"°r'^r*j**""^*'™"™'''*.'"*^'  evidences   the   versatility   of   thi»   truly   learned 

lamed  by  the  Undlord,  or   hil  assignee,  to  re-  architect,  whose  mastery  of  French  Gothic,  both 

cover   ren^   and   under   ordinary   circumstMK^es  ^^   ^^^   j^j^;,^   ^^^             „)„„      j^^^led  him  to 

no  prior  demlJid  «  neccMary ;  in  many  )tJn«-  gi^e  New  York  two  of  the  noblest  ecclesiastical 

dictions  a  landlord  is  authorized  to  attach  the  Interiors  in  the  city 

property  of  a  tenant.     The  various  matters  and  r>       .         c-      t             i                          t 

5iinS  Concerning  tiie  renting  of  property,  atid  Rep«ir«-    See  Law  of  Landlorb  and  Tenant. 

the  relations  of  landkird  and  tenant,  have  been  Reparative  Surgery.     Sec  SmnEar. 

made  the  subject  of  statutes  in  some  jurisdic-  Repeal   Hovemetlt,   the   agitation   for  the 

tions^  and  vary  the  general  laws  and  customs  repeal  of  the  Union  between  Great  Britain  and 

0OV«n)iiW  diese  subjects.  Ireland.    This  agitation  commenced  almost  at  the 

HrsBY  M.  Easle.  moment  of  the  Union,  and   has  continued   to 

Rtoonda'tion,  in  law,  the  act  of  giving  up  ^  P^sft  time.     Robert  Ennnet  sacrificed  his 

a  ritfht,  such  as  the  position  of  an  executor  or  'if'=  «  the  cause  of  repeal  m  1803.    But  the  Word 

administrator  of  an  estate,  or  any  other  office,  «P^'   ",  ^"^   intitnately  connected   with  the 

charge  or  claim  to  which  the  person  renouncing  J?me  and  career  of  Daniel  O  Conned  the  Irish 

is  legally  entitled.    There  are  proper  legal  forms  'Liberator."     O  Connell  died  in    1847.  and  the 

for  such  action.  p-^f  «*  rep«l  was  taken  up  by  the  Young  Ire- 

_,                   „ ,         ,   _  ,  .          ,         .  land  party  of  1848 ;  by  the  Fcmans,  whose  opera- 

Rcn  wick,   Edwaid   Sabine,   American   cm-  tions  came  to  a  head  in  1865-7 :  and  finally  by  the 

gineer  and  patent  expert :  b.  New  York  3  Jan.  Ho^e  Rule  party  ori?ani^ed  nnder  the  leadership 

1823.    He  was  graduated  from  Columbia  in  1839  fj^jt  of  Isaac  Butt,  in  1870.  and  later  under  the 

as  a  civil  and  mechanical  engmeer  and  became  leadership  of  Charles  S.   Parncil.     During  the 

auperuitendent  of  large  iron  works  at  Wilkes-  celebrated  Parnell  Cimmission  of  1888-9,  how- 

barre.  Pa.     In  1849  he  began  bis  career  as  a  ^ver,  the  Home  Rule  .^arty.  through  their  coun- 

Ktent    expert    and    in    1862,    with    his    brother  ^tl,  disclaimed  all  desn.-  for  repeal,  maintaining 

enry  Renwjck,  he  repaired  a  break  82  feet  long  that  diei,  aims  were  confined  to  the  obtaining  of 

and  10  feet  wide  in  the  bilge  of  the  Great  East-  Home  Rule  in  the  strict,  or  restricted,  sense  of 

em  while  afloat,  a  feat  deemed  an  impossibUity  jhc  word. 

by  experts.  He  invented  several  machines  atid  Reneater  in  arithmetic  an  indeterminate 
mechanical  appliances  and  published  "Practical  deeiraafin  ihich  the  same' figures  continually 
Invention'  (1893).  _  recur  or  are  repeated.  A  pure  repeater,  or  cir- 
Renwick,  James,  Scottish  covenanter:  b.  culating  decimal,  is  one  in  which  the  repetition 
Moniaive,  Dumfriesshire,  Scotland,  IS  Feb.  1662:  goes  on  from  the  beginning;  as,  .3333  .  .  . 
d.  Edinburgh,  17  Feb.  1688.  He  was  educated  .272737  ...  A  mixed  repeater  is  one  in 
(or  the  ministry  at  the  University  of  Edinburgh,  which  the  repetition  does  not  begin  till  after 
but  upon  declining  to  reci^nize  Charles  IL  as  the  intervention  of  a  figure  or  figures;  as, 
the  head  of  the  Church  was  refused  a  degree.  .128888  ,  .  .,  .0113636  .  .  .,  etc.  (For  the 
He  finished  his  education  at  Groningen.  Holland,  algebraic  method  of  finding  the  value  of  a  re- 
was  ordained  in  1683,  returned  to  Scotland,  and  peating  decimal  see  Progression'.) 
engaged  in  preaching  at  conventicles.  He  was  In  firearms,  an  arm  which  may  be  caused  to 
outlawed  in  1684  as  a  result  of  publishing  with  fire  several  successive  shots  without  reloading, 
Alexander  Shields  'An  Informatory  Vindication  whether  rifle,  pistol,  or  cannon.  In  horology, 
of  the  Covenanlerfi.^  In  1687,  as  the  acknow-  a  watch  or  clock  made  to  strike  the  time  when 
ledgtd  leader  of  the  Cameronians,  a  price  was  a  spring  is  pushed  in.    Some  strike  the  hour  and 
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quarters,    others    the    hour,    quarter,    and    odd  soft  solder  over  the  back  of  the  plate  by  meuu 

minutes.    Nautically,  a  vessel,  usually  a  frigate,  of  a  soldering  iron.    As  to  finish,  any  oftheser- 

appointed  to  attend  each  admiral  in  a  fleet,  and  to  eral  well-known  methods  of  oxidizingorUcqaer- 

repeat   every  signal   he   makes,   with   which   she  ing  may  be  employed. 

iimnediately   sails    to   the   ship   for   which   it   is  Bas-reliefs  may  easily  be  made  by  a  method 

intended,  or  the  wbole  length  of  the  fleet  when  which   is   a   modification   of   the   one    described, 

the  signal  is  general ;  called  also  a  repeating  ship.  To  a  wooden  frame  is  fitted  a  board,  on  which 

In  telegraphy,  the  same  as  relay.  -  is  drawn  in  outline  the   sign  which  is  to  be 

Repentance,  or  Contrition,  as  understood  produced  in  relief.  The  board  may  be  of  pine 
.by  divines,  both  Protestant  and  Catholic,  is  de-  or  any  close-gramed,  soft  wood  for  lead  work; 
fined  by  the  Council  of  Trent  as  "grief  of  mind  but  for  brass  or  copper,  the  wood  should  be 
and  detestation  of  sin  committed,  with  a  purpose  to™.  To  the  frame  is  attached  the  ptaie  of 
of  sinning  no  more" ;  more  specifically  it  is  that  meta'  OY  means  of  screws.  The  board  is  re- 
sorrow  for  sin  which  arises  out  of  consideration  moved  from  the  frame,  and  the  portion  of  tlte 
of  God's  goodness  which  sin  has  outraged,  and  design  which  is  to  form  the  most  promittent 
which  includes  a  resolution  never  more  to  offend  feature  of  the  relief  is  sawed  out  of  the  board, 
God  because  God  so  deserves  our  lover  this  is  *"««  ">*  ^^""  "  replaced  m  the  frame,  and  the 
the  repentance  called  by  Protestant  divines  tnWal  w  forced  into  the  opening  of  the  board 
•godly  sorrow."  The  same  Protestant  divines  by  pressing  on  the  surface  of  the  lead  opposite 
recotmize  a  second  kind  of  repentance,  which  the  hole  in  the  board,  or  by  pounding  it  by  means 
mourns  that  sin  is  attended  by  a  penalty  rather  of  the  mallet.  As  soon  as  this  feature  is  com- 
than  hates  sin.  This  differs  little  from  the  "attri-  P'ete,  the  next  in  order  is  sawed  out  of  the 
tion'  of  Catholic  divines,  which  is  an  imperfect  ooard,  and  the  operation  is  repealed  till  all  of  the 
(orrow  tor  sin  arising  from  such  motives  as  fear  genera!  features  are  developed.  The  progress  cf 
of  hell,  loss  of  heaven,  the  turpitude  of  sin.  *■»«  work  can  be  observed  at  any  time  by  remo»- 

Heporting.     See  JouaNAL.s« ;  Newspapers  *^Ae  f^tul^  may  be  corrected  or  modified  by 

Repoiwafi,  re-poo-si,  a  kind  of  ornamental  working  from  either  side  of  the  plate  by  means 

tneta    work,  formed  in  relief  by  stnkcng  on  the  of  ^  convex  mallet  and  the  wooden  punches 

metal  from  behind  with  a  punch  or  hammer  till  and  chisels.    If  a  support  is  desired  for  aiw  part 

the  required  forms  are  roughly  produced  m  relief  „biie  the  work  is  prt^ressing,  a  stout  bag  fified 

on  the  surface ;  the  work  is  then  fimshed  by  the  with  sand  may  be  placed  under  the  part    A  few 

process  of  chasing.     The   work  of  Benvenuto  very  small  bags    say  i  inch  or  iW   inches   in 

Cellini  (1500-70),  in  this  branch  of  art,  is  the  diameter,  will  be  found  convenient    If  desired, 

most  celebrated.    Common  work  of  this  kind,  as  the  drapery  of  the  background  may  be  chased  by 

for  tea  or  coffee  pots,  is  executed  m  pewter  and  means  of  hard  wood  or  metai  punches,  bearing 

Britannia  metal,  and  then  electrotyped.  the  desired  figures 

A  piece  of  heavy  cotton  lace,  or  heavy  open-  The  relief,  if  of  lead,  looks  well  with  an  an- 

work  fabnc,  or  a  piece  of  a  basket  may  be  glued  tique  finish.     This  may  be  secured  by  rubbing 

to  a  block  of  hard  wood  to  serve  as  a  sort  of  die  the  prominent  portions  of  the  relief  with  fine 

for  preducing  the  impression  in  the  metal.    The  emery  doth,  then  going  over  the  entire  surface 

fabrtc   or  basket  work  is   not  only  attached  to  „ith  a  swab  formed  of  a  small   roll  of  cottor 

the  block  by  means  of  glue,  but  its  finer  inter-  cloth  encircled  by  a  coil   of  copper  wire,  the 

■tices  are  filled  with  glue,  so  as  to  present  a  swab  being  dipped  in  dilute  nitric  acid  before 

■nrface  resembling  the  onginal   fabric  only  m  application  to  the  relief. 

the  most  general  way.    When  the  glue  is  per-  The  copper  is   dissolved  and  deposited  oa 

fectly  dry  and  hard,  the  die  is  laid  on  a  solid  the  bright  prominent  portions,  while  a  dark  de- 

foundation,  and  a  piece  of  very  thin,  soft  copper  posit  is  made  in  the  hollows,  which  when  dij 

or  brass  is  secured  to  the  block  so  as  to  cover  has  a  green  tinge 

die  lace.    A  piece  of  cork  about  one  fourth  inch  To  give  the  Work  the  appearance  of  antique 

thick  and  about  three  inches  wide  and  six  or  iron  the  surface  may  be  blackened  by  the  appli- 

eight  inches  long  is  laid  over  the  meUlj  and  cation  of  a  solution  of  sulphuret  of  potassium 

struck  with  a  mallet.    The  cork  yields  sufficiently  ,„i  the  prominent  portions  may  be  semi-polished 

to  push  the  meUl  down  on  the  die,  and  cause  by   briskly   nibbing   the   entire    surface   with  a 

It  to  take  the  pattern  of  the  lace  or  whatever  is  p\^^  ^i  canvas  or  Brussels  carpet 

used  m  forming  tiie  die.    A  piece  of  rather  hard  t>       i-         a              •        -                   ■        . 

rubber    packing    will    answer    this    purpose    in  t,u  ,  ?*?  l^' tT*""*'    A^neri can    essayist:   b. 

nearly  afl  resplcts  as  well  as  the  cort  Philaifelphia,  Pa.,  i  April  1855.   Sheisof  Frendi 

Designs  may  be  cut  from  strong  paper  or  descerit,  and  was  educated  at  the  convent  of  the 
pasteboard  and  glued  to  the  block,  or  a  stencil  Sacred  Heart,  Torresdale.  Her  essays  are  char- 
design  may  be  sawed  from  hard  wood.  The  acterized  by  lightness  of  touch,  a  keen  sense  of 
lines  and  scrolls  are  discontinued  in  places,  so  t^e  humorous  side  of  a  theme,  and  not  a  littie 
as  to  cause  the  wood  to  hold  together.  If  it  V"^,  She  has  published:  'Books  and  Men> 
is  desired  to  render  the  lines  continuous  at  these  i'^' :  /^'"I*  of  View>  (1892)  ;  'In  the  Dojy 

Kints,  they  may  be  run  through  with  a  V-tooI.  H?""     .<'^'.'     ^.^^^'^ '",  "'jT*^.  9^^\'' 

ns  are  picked  out  with  a  small  gouge  or  the  Assays  in  Miniature'  (iSjo) ;  'Varia»  (i8gr); 

point  of  a  revolving  drill.     In  all  these  cases  the  ""^    'Philadelpjiia:   the  Place  and  the   People' 

metal   is  attached   to   the  block   and   treated   as  (/BgS)  ;  »The  Fireside  Sphinx'  (rgoi).    Shehss 

,)x>ve  ^'^o  compiled  a  'Book  of  Famous  Verse'  <i8i»). 

Either  panels  or  continuous   strips  may  be  ^^  "^s  *  contributor  to  the  'Saturday  Evening 

embossed  in  the  manner  defi!ribed,  and  these  are  '^o*^ 
to  be  used  in  making  frames,  vases,  and  various 

crnamen'al  objects.     If  the  metal  is  too  thin  for     ...^  ^^.^ v...  ...  ...>,  ...■.■^^, 

a  certain  case,  it  may  be  strengthened  by  flowing  term    was    unknown    to    the 
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chiefs,  and  administrative  officers  were  often  about  15  years  ago.  Excepting  some  peculiar  re- 
elected by  popuiar  vole  or  acclamation,  but  strictions  intended  to  prevent  negroes  from  vot< 
neither  in  ancient  Greece  nor  Rome  did  a  body  in^  in  certain  Southern  States,  nearly  all  male 
exist  even  remotely  resembling  a  Congress,  a  citizens  of  adult  age  now  possess  the  right  to 
Parliament,  or  a  Reichstag.    States  which  were  vote. 

not  absolute  despotisms  were  governed,  as  a  In  the  Hanseatic  towns,  in  Switzerland,  the 
rule,  by  a  council  of  magistrates  and  a  popular  Italian  free  cities,  and  other  republics  of  the 
assembly,  in  which  latter  all  persons  with  civic  Middle  Ages,  representative  government  had  no 
rights  took  part,  and  which  was  very  much  like  real  existence  so  far  as  the  common  people  were 
a  New  England  town  meeting;  but  there  is  no  concerned,  and  the  parliaments  of  modem  Eu- 
instance  of  the  popular  assembly  of  ancient  times  rope  are  not  derived  from  the  institutions  of  those 
developing  into  a  representative  body.  The  states.  The  American  Revolution  gave  the  im- 
Roman  Senate  was  composed  of  magistrates  and  pulse  and  inspiration  needed  to  awaken  the  peo- 
cx- magistrates,  and  resemUed  the  American  pie  of  Europe  to  a  sense  of  their  rights  and 
Senate  of  to-day  only  in  name.  This  ancient  wrongs,  and  the  constitutions  granted  by  mon- 
system,  which  appears  from  the  standpoint  of  archs  on  the  Gjntinent  to  their  subjects  adopted 
to-day  both  unwieldy  and  unruly,  was  well  as  models  a  mixture  of  the  English  and  Ameri- 
enough  fitted,  however,  for  the  so-called  republics  can  systems.  With  the  exception  of  Turkey  and 
in  which  it  prevailed,  and  in  which  all  power  was  Russia  every  European  country  has  a  congress 
reserved  to  the  central  city,  whether  Athens,  or  parliament  in  which  the  people  are  represented 
Thebes,  or  Rome.  The  citizens  in  public  assem-  by  deputies  elected  according  to  law.  Japan  has 
bly  stood  for  the  state,  and  were  the  sUte,  and  a  similar  system,  and  representative  government 
did  not  think  it  nccessaiy  to  delegate  their  pow-  which  100  years  ago  was  practically  confined  to 
ers  to  representatives.  When  civic  rule  in  Rome  the  United  States  and  England,  is  now  co-ex- 
gave  place  to  imperialism,  the  public  assembly  tensive  with  civilization  in  every  continent.  See 
ceased  to  exist,  while  the  senate  was  retained  to  Goveskuent. 

register  the  decrees  of  the  Csesars,  and  offer  hon-  Representative^   Houn   of,   the   designa- 

orabie  retirement  to  those  who  had  gamed  im-  tion  applied  to  that  branch  of  the  Congress  of 

perial  favor.  the  United  States  elected  directly  by  the  peo- 

Representative  government,  as  we  know  it  pie,  and  abo  applied  in  several  States  to  the 
to-day,  is  not  derived,  therefore,  from  any  Ro-  lower  body  of  the  State  legisUture.  The  Con- 
man  or  Greek  institution.  It  is  essentially  an  stitulion  of  the  United  Swtes  vests  in  the  Hoirte 
outgrowth  of  that  love  of  liberty  inherent  alike  of  Representatives  the  sole  power  to  originate 
in  SAXon  and  Norman,  and  reached  iis  present  measures  affecting  taxation  and  finance,  al- 
development  through  centuries  of  struggle  and  of  though  the  Senate  has  the  right  to  amend  inch 
political  and  social  evolution.  The  English  Far-  nieasures  when  passed  in  the  Lower  House, 
liament,  with  its  combination  of  mediaeval  House  and  it  sometimes  happens  that  a  financial  bill 
of  Lords  and  aoth  century  House  of  Commons,  adopted  Inr  the  House  is  virtually  made  a  new 
has  grown  gradually  from  beginnings  dating  measure  m  the  Senate,  and  thus  amended  is 
back  almost  to  the  Norman  conquest.  The  accepted  by  the  House,  and  becomes  law.  As 
barons  asserted  their  nghts  against  tyrannical  tariff  legislation  is  one  form  of  taxation,  it 
kings,  and  the  necessities  of  the  kings  compelled  originates  in  the  Committee  on  Ways  and  Means 
them  to  recognize  the  weli-to-do  classes  outside  of  the  House  and  the  chairmanship  of  that 
the  nobihty,  who  had  the  wealth  of  which  the  committee  is,  therefore,  a  place  of  great  power 
royal  exchequer  stood  badly  in  need.  Taxation  and  importance.  When  the  Honse  and  the  Sen- 
gave  birth  to  representation,  and  at  length  it  ute  cannot  agree,  a  Conference  Committee  is  ap- 
becamc  a  recognized  principle  that  Englishmen  pointed  from  both  bodies  to  adjust  the  diffcr- 
would  not  stand  taxation  imposed  without  their  ences,  if  possible.  See  Congbbss  op  the  Uniteo 
own  consent  through  representatives  in   Parlia-  States. 

ment  assembled.     It  was  not,  however,  until  far  „i     /     i    .■  j 

into  the  19th  century  that  the  common  people  ,  R^M-oachea,  or  Imprpperia  (a  Latin  word 

of  England  were  pehnitted  to  have  a  voice  in  °^  **«  ^Y"X  ™f.=*'?'"K).  "]  the  Roman  Missal, 

publiclffairs,  and  not  until  188s  that  the  suffrage  ?;P?"  "^  "f™*""^  '""'r"  ^""^  ^"^  ^'""'^='- 

was  bestowed  on  virtually  all  male  subjecU  of  While  the  clergy  and  people  are  paying  venera- 

adult  age  in  the  United  Kingdom.     The  Parlia-  V**"  }u   ^he  representation  of  the   Crucified  be- 

ment  of  to-day  therefore  represents  the  English  ^0«  the  h,gh  altar,  two  pair  of  choristers  chant 

people;   less  than  half  a  century   ago   it  repre-  alW™ately  a  series  of  antiphons.  to  which  two 

Sorted  only  the  privileged  classes.  choruses  respond  m  ver sides.  Greek  and  I^tm 

Representative    government    in    the    United  alternately,  then  repeating  part  of  the  antiphon. 

States  inherited  its^irit  from  England,  but  not  ^^^"  are  12  Improperia,  the  first  being:     "My 

its    form.     The   American   system    is   of   native  People,  what  have  I  done  to  thee  ?  or  wherein 

origin.      It    developed    from    town-meeting    to  have  I  ve«d  thee?     For  that  I  led  thee  forth 

assembly,  and  when  the  new  Stales  adopted  new  f  ^^l  1^"^  ".*  E^T*  thou  has  provided  a  cross 

fundamental  laws,  the  upper  house  was  called  a  '°,'   "y.  =a"0"r,»    Again:     "I  lifted  thee   up 

senate    after  the   ancient    Rome    senate    while  '^"^  mighty  power;  and  thou  hast  hanged  me 

the   right   of   originating   measures   of   taxation  °"  ^^e  gibbet  of  the  cross." 

was  reserved  to  the  popular  branch  of  the  legis-  Reproba'tion,  a  dogma  of  the  Calvinistic 

lature.     In  the  United  States,  also,  however,  the  creeds,  which  teaches  the  predestination  of  some 

right   or  privilege   of   voting  was   generally   re-  of  the   children  of  Adam   to  be  eternally  lost 

Stricted    to   taxpaj'ers   and   property-owners    for  Though  the  word  reprobation  is  not  used  in  the 

many  years  after  independence,  and  in  one  of  the  Westminster  Confession  of  faith,  the  definitive 

States  —  Rhode  Island  —  a   landholding  qualifi-  reprobation  of  those  who  are  not  predestinated 

cation    for    foreign-bom   citizens   existed    until  to  everlasting  life  is  unequivocally  expressed  in 
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this  passage  of  the  Confession  (iit.  7)  :    "The  many  special  mean*  ot  piopafration,     Thu  ma- 

rest  of  raankmcl"  —  that  is,  all  but  the  elect  to  nci  of   the   strawberry  plant   is   a   well   known 

everlasting  happiness  —  "God  was  pleased,  ao  example;  this  is  a  prostrate  branch  which,  at 

CordiDE  to  the  unsearchable  counsel  ai  his  own  some  distance  from  tbe  parent  plant,  lakes  root, 

will,  whereby  he  extendeth  or  withholdeth  mercy  sending  up  a  stem  vertically,  while  the  runner 

as  he  plcaseth,   for   the  glory  of  his  sovereign  dies  away;  by  this  means  one  strawberry  plant 

power  over  his  creatures  to  pass  by,  and  to  may  extend   itself  in  a    single   season  over  3 

ordain  them  to  dishonour  and  wrath  for  their  large  area.     Some  plants  produce  aerial   bulbs, 

sin,  to  the  praise  of  his  glorious  grace.^   Among  which  are  thrown  off  and  may  develop  into  new 

the   passages   of   the   New   Testament   that  are  plants,  as  the  onion.     Underground  stems,  sncb 

cited  in   support  of  this  doctrine  are  Rom.   ix.  as   the    tuber    <a3    of    potato),    the    rool-sloek, 

11-22,  1  Thcss.  V.  9,  I  PeL  ii.  8,  Jude  4.  (as  of  iris),  and  the  bulb  (as  of  hyacinth),  al» 

Reproduction,     among     plants     and     ani-  serve  for  propagation,  spontaneous  or  artificiil 

mals,     is,     in     a    broad     sense,     the     formation  The  leaves  of  many  flowering  plants,  when  seij- 

by   any   means   of   new    persons   or   individuals  arated  from  the  parent  stem,  put  forth  advenli- 

to   continue   the   life    of   the    species.      Accord-  tious  roots  and  buds   (such  as  arise  in  unusnil 

ing  to  a  more  strict  usage,   reproduction   is  to  places),    which    develop    pew    plants.      Begonia 

be    distinguished    from    propagation,    which    b  and  byrophyllnm  are  commonly  propagated  in 

generally    confined    to    the    production    of    new  this  way.     Many  weeds  are  eradicated  with  great 

persons  by  the  development  of  parts  of  some  old  difficulty  because  of  the  fact  that  each  piece  into 

individual,  as  for  example,  a  branch  of  a  tree,  a  whieh  the  farmer's  spade  cuts  the  obnoxious 

polyp  of  a  coral  colony,  or  a  portion  of  a  certain  plants  grows  into  a  new  plant. 
species  of  worm.   In  all  essemial  respects  such  a  Propagation    amotig    Animals.— Among   the 

branch  or  poijp  or  worm-segment  is  an  individ-  Protosoa,  multiplication  by  fission  is  the  com- 

ual :  the  entire  tree  or  coral-colony  is  considered  mon  method,  though  this  is  generally  suRtle- 

to  be  a  compound  individual.   The  budding  and  mented     by     occasional     conjugation     of    two 

branching  of  common  plants  and  ai  many,  ani-  individuals.     Among  cenain  Infusoria  budding 

mals  is  really  a  production  «f  new  individuals,  also  occurs.     Amoti^  sponges,  coelenterates  and 

Single  branches  or  twigs  of  ahnost  all  branch-  Bryozoa    budding    is    the    process    that    giTtt 

ing  plants,  cut  ofi  and  planted  under  suitable  these  animals  their  characteristic  colonial  for- 

conditiotis,  will  take  root  and  become  new  indi-  mation,     When  an   individual   hydroid  is  ran- 

viduats ;  the  only  difference   between  such  an  tilated  by  a  portion  being  cut  off,  each  part  may 

individual  and  a  brandi  of  a  living  tree  is  that  proceed  to  develop   what  it  lacks  ot  being  a 

in  one  case  the  new  person  and  the  old  are  sepa-  complete   individual.      Among   the    echinodenns 

rated,  whereas  in  the  latter  the  new  individuals  the    starfish    has   the   property    of   regeneration 

remain  continuoua  with  tbe  old.     Huxley  used  developed  to  such  a  remarkable  degree,  that  a 

the  terms  condnuovs  growth  and  disronlintunu  single  ray  of  one  may  develop  into  an  entire 

grtmiih  to   designate   these   two   conditians,  the  animal.      Many    flat-worms,    round-worms    and 

idea  being  that  all  the  strndures  derived  froin  a  annelids  have  the  faculty  of  letting  each  piece 

■ingle  egg  constitute  a  sinj^e  individual,  whether  imo  which  an  tndividnal  may  be  cut  »»p  dei-elop 

continuous  or  not.     According  to  this  view  all  '"to  a  new  individual,  and  some  of  them  have 

the  weeping  witlows  constitute  collectivoly  one  tbe  means  and  the  habit  of  breakirtg  up  spon- 

individual,  however  many  separate  trees  there  taneously.     While  many  arthropods  and  even 

may  be,  since  this  plant  produces  no  seeds,  being  some  vertebrates  have  the  power  to  re-grow  lost 

propagated  by  cuttings.     The  same  would  apply  parts,  in  none  of  the  higher  groups  of  anhnals 

to  other  cultivated  plants  which  have  lort  the  are  there  any  capable  of  propagation  by  means 

habit  of  producing  seeds.     It  is  thus  seen  that  <>f  cuttings, 

propagation   is   but   a   developmertt   of   growth;  RefroductioM  Proper. —  Reproduction  proper 

and   all   reproduction   is  a   development  of  this  is  the  mtiiti plication  1^  means  of  some  structures 

properly  of  protoplasm.  specially  formed  for  that  purpose,  and  is'of  bro 

Propagation  among  Plants. —  Among  the  kinds, —  sexual  and  asexual.  In  asexual  repro- 
unicellular  plants,  a  common  mode  of  multipli-  dhction  the  bodies  formed,  called  spores,  are 
cation  is  by  Assion.  or  the  separation  of  the  cell  capable  ot  developing  directly  into  new  indi- 
into  two  parts,  each  of  which  becomes  an  inde-  viduals,  while  in  sexual  reproduction  two  re- 
pendent  (though  in  many  cases  attached)  indi-  productive  bodies,  called  gametes,  must  first  fuse 
vidual,  eventually  to  split  up  in  iu  turn,  and  together  before  development  may  begin. 
so  on  mdefinitely.  Among  others  (Schisoiny-  Spores  are  produced  by  all  plants  except  1 
celes},  as  the  yeast  plant,  there  is  a  process  of  few  of  the  lower  ones  and  such  aberrant  fonni 

femmatioH  or  budding  of  the  parent  cell ;   the  as  have  lost  the  habit  of  reproduction  by  special 

uds    split    off,    or    may    remain    attached,    but  structures,  and  by  certain  of  the  lower  animals, 

really  constitute  independent  units.    Among  the  They  consist   usually  of  single  cells  having  1 

mosses,  almost  any  part  of  the  plant  body  will  thickened  wall  for  protection  against  desslcation 

develop   into  a  new   individual   when   separated  and   other   injury,   and    containing   oil-drops  W 

and   placed    under   the   prt^jer   conditions,    and  other  s(ored-up  nourishment.     Plant  spores  ire 

portions  are  frequently  separated  spontaneously  generally  too  small  to  be  seen  by  tbe  unaided 

for  this  purpose.     The  root-stock  m  terns  is  a  eye,  but   in  masses   resemble   so   much  dust,  « 

propagating  organ,  and  the  tip  of  the  leaf  in  seen  in  the  pollen-dust  of  various  flowers,  in 

the  walking  fern  will  take  root  and  produce  an  tbe  dust  of  puff-balls,  bracket -fungi,  etc.    Man)" 

entire  plant,  while  the  part  of  the  leaf  connected  Al^if  and  Sforocoa  produce   spores  that  bt*r 

with  the  old  plant  dies  away.    Some  liverworts  cilia  which  enable  them  to  move  about  in  the 

produce  small  masses  ot  cells  called  gfemmules  water;  these  are  called  zoospores. 
which  are  thrown  off  and  may  devdop  into  new         Spores  are  formed  in  three  different  ways: 

plants.    Among  the  flowering  plants  are  found  (1)  By  condensation  ot  the  protoplasmic  conteol 
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of   some  eel),  with  the  formation  of  a  spedal  st^e  U  the  ^orophyte;  the  ^ores,  prodtKcd 

cell-wall    (chlamydosporca    in    Mueor,    or   the  in  groups  of  spore-cases  or  sporangia  on  the 

mass  of  protoplasm  may  escape  and  swira  about  under  surface  oi  the  leaves,  or  on  special  mod- 

for  awhile  by  means  of  cilia,  before  fonning  a  ificd  leaves,  may  develop,  under  suitable  condi- 

thick  coat  and  passing  through  a  resting  stage,  tions,   the    sexual    generation,    or    prothallium, 

(a)   By  the  splitting  off  of  the  end  cells  in  fila-  which  is  a  very  inconspicuous,  heart-shaped  plate 

ments,  sing';'  or  successively,  these  cells  becom-  <,f  cells,  rarely  over  one  fourth  inch  in  diameter, 

mg   spores,    as   in   green-molds,   red   sea-weeds,  bearing  archegonia  and  antheridia  on  its  under 

puff-bails  and  mushrooms.     (3)    By  the  break-  surface;  after  fecundation,  the  egg  develops  into 

ingr  up  of  the  contents  of  special  cells  (spore-  the  familiar  sporophyte. 

mother-cells)  into  few  or  many  .pori.oiw,  eadi  Among  some  of  the  ferns,  and  in  all  of  the 

of    which  becomes  a  spore,  as   m  black-mold,  higher  plants,  two  kinds  of  spores  are  formed; 

ye«t,  Irchens,  mosses,  ferns  and  all  spermato-  ^  ^                    t^e  gametophyte  developing  from 

phytes.     Animal  spores  are.  of  th.s  third  type,  ^hi^-j,   produces   only    fe^e   gametes;   and   a 

^  J.,*    2^^  T\i  on  ^""""''n'B  -^"^ly  P«5  sm;Lll  sj^re  resulting  in  a  gamet^hyle  producing 

form  is  coniusatian  in  which  the  two  ^an^tn  ""  'POtophytM,  and  the  tWO  kmdl  of  spores 
ar;«\'nryTi«ll;;iiktb^are«t°u,1^^  fnM'l.'^- T^'^/'^X'^r  "^-'^T'^" 
entire  individuals.  This  is  well  lllustrat^  by  !l*?' J=  .'"^.T*  P  ?"»« ,1^*  ""[«  gamWophyte  » 
the  pond-scum  and  the  various  diatoms  and  d^-  "^^t  J™  ^^  *^'  .'*'^"=^  «"/'»  ^°V* 
mids.  Two  individuals  of  some  species  of  dwi  frpm  the  shgma  into  proximity  "^^the  ovute. 
mid  will  approach  each  other,  wid^fter  eo«ih)K.  ^^^  female  gamete  is  sfi  I  farther  redneed.  The 
in  contact  the  cell-wall  of  each,  on  the  side  neoit  """'  ^^^  '«  j  ^i*'  ^r^  ?*  the  prof- 
its neighbor,  will  be  dissolved  and  the  protoplasm  ?'""?  '"  ^^^  ^"l^  °^  *^^.  po'lw^ube.  while  dw 
from  the  two  cells  will  flow  out  and  thT  tw.  JfT''^  8?^"«  "*  a_^'»'  Portion  of  the  pro- 
inasses  fuse  into  one,  which,  after  fonmng  a  2^1* '"L  ""  '^'^  embtT'>-Mc.  It  "  to  be  Tioted 
thick  wall  and  resting  for  a  period,  will  beeome  *^^  whereas  in  the  mosses  and  liverworts  the 
a  new  free-moving  individual.  Essentially  the  spo^ophyte  derives  the  bulk  of  its  nutntlon  fnrnl 
same  method  is  seen  in  black-mold  and  in  other  *«,  Banietophyte,  among  the  phanerog;arns  the 
plants,  while  in  Spkogyra  the  contents  of  one  male  and  fwnale  gamWophytes  are  parasitic  upon 
cell  passes  over  into  the  other  cell,  where  the  the  sporophyte.  which  does  a!!  the  vegetative 
two  masses  fuse.  The  product  of  the  cpniuga-  work.  After  fertilization  the  embryo  of  »  new 
lion  of  two  gametes  which  are,  as  in  thfe  cases  sport^hyte  generation  is  developed  at  the  «c- 
pven,  essentially  alike,  is  called  a  lygotei  2^.s<  of  the  preceding  sporophitic  generahon. 
but  among  the  lowest  classes  of  plants  and  3?'^  embryo  is  the  essential  part  of  the  seed. 
animals  there  already  arises  a  dif^rtntiatioB  The  popular  reference  to  seeds  as  reproductive 
between  the  gametes  into  the  male  *^r»i«3«o5»  organs  or  structures,  and  to  the  anthers  and 
(or  antheroioid),  lind  the  female  ovum.  The  ovaries  of  flowers  as  respectively  male  and  fe- 
process    of    fusion   of   the    two    differeWiated  male,  is  manifestly  false. 

gametes  is  called  fertilization  or  fecundatksn  of  Purpose   of  Reproduction.—  Reprodurtion  of 

the  egg  or  ovum,  and  the  product  is  known  as  organisms  seems  to  be  an  outcome  of  the  tact 

the  fertilized  ovum.  that  conditions  of  life  are  variable ;  fpr  various 

Atlemalion     of     GfHerationi.— Awoag    tihe  reasons  immortality  of  the  individual  is  impos- 

liver-worts,  mosses,  ferns  and  phancrogann,  as  eible,  and  continuation  of  the  life  of  the  species 

well  as  among  certain  groups  of  aitimals,  .there  is.  can  therefore  be  secured  only  by  multiplication 

found  the  phenomenon  known  as  •alternation  of  of  individuals.     This  theory  is  in  harmony  with 

generations,'    called    by    Spencer    heterogenitit.  the    obaeryed    periodicity    of    the    reproductive 

The  sporophyte,  or  that  stage  in  the  life-history  processes,  as   well  as   with   the   fact  that  the 

of   the  plant   which   produces   spores,  does   not  reproductive  processes  may  be  hastened  or   re- 

at   all    resemble   the   gametoyiiyte,   or   gamete-  tarded  by  artificial  control  of   [he  conditions. 

producing  generation;  moreover,  the  spores  de-  See   Akatomy;   Anatomy,   Comparative ;   Em- 

velop   only   into   gametoi^ytes,   while  the    fer-  sayaLoav;  Sex. 

tilized  eggs  develop  only  into  sporophytes,  titos  Bibliography. —  Spencer,  'Principles  of  Biol- 

bringing    about    an    alternation    of    the    sexual  Ogy'    (1898)  ;    Haeckel,    'General   Morphology^ 

generation   with  the  asexual  generation.  (1866);    Bennett   and    Murray,    'Handbook    ol 

The  ordinary  green  plant  of  a  Hverwort  or  Cryptogamic    Botany*     C'^)  '•    Hertwig.    'The. 

a  moss  is  the  gametophyte,  producing  arcbegooia  Cell'    (1895)  ;   Howell,    'American'  Text    Book 

in  which  the  ova  are  formed,  and  antheridia  in  of    Physiology*    (1896)  ;    Parker   and   Haswell, 

which   antheroroids  are   formed.     The  antberc  'Text-book  of  Zoology'   (London,  1897)  ;  Pack- 

zoids  are  discharged   into  the  water  and  find  ard,  'Zoology.'  and  Bessey,  'Botany'    (Ameri- 

their  way  into  the  archegonia.  and  fertilize  the  can   Science   Series,    New   York)  ;   Geddes   and 

eggs  in  these.    From  the  egg  the  sporophyte  de-  Tbomaon,  'The  Evolution  of  Sex'  (iQOi)  ;  E.  B. 

velops  dii^ctly,  being  in  the  case  of  Ae  mosMS  Wilson,  'The  Cdl  in  Development  and  Inher- 

the  *capsule'  wKh  its  stalk.    In  the  capsule  the  itance'   (igao) ;  T.  H.  Moi^n,  'Regeneration' 

spores   are  produced,  and  after  being  thrown  (igoa). 

ont  each  of  these  may  germinate  and  develop  Benj.   C.   Gruenbebo. 

into  a  gametophyte.    In  the  fenis,  ttie  funiiiar  DeWitt  CtiMon  High  School,  Ntw  York. 
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RBPRODUCTIVB  ORGANS  —  REPTILES 

ReproductivA     Organs.       See     Anatouv,  most  notable  exceptions  to  this  rule.    The  limbi 

CoMFAKATiVK.  may  be  entirely  wanting,  as  in  most  snakes  and 

Reptiles,  or  ReptiUa,  a  class  of  verte-  '"  ?^">'  li^?rds:  or  only  a  pair  of  limbs  jnay 
brated  animals.  Although  no  two  groups  of  Redeveloped,  as  in  some  lizards;  while  m  most 
Vertebrala  are  more  dissimilar  in  general  ap-  ^^'  reptiles  all  four  members  are  present 
pearance  and  habits,  and  to  the  popular  mind  '■^^  exoskeleton  varies  greaUy  m  lis  develop- 
might  seem  more  unrelated  than  the  birds  and  "'^"'^  throughout  the  class.  As  m  the  tor- 
reptiles,  they  are,  by  common  consent  of  modem  '°'^  ^^  turtles  and  crocodiles  it  may  attain, 
lystematists,  combined  in  a  superclass,  the  ^™*''  separately  or  in  combination  with  the 
Saurofsido.  of  Huxley,  or  the  Monocondylia,  endoskeleton,  a  high  development,  with  super- 
of  Haeckel  and  Cope.  The  Saurofsida  are  dis-  ^^  deposits  of  bone,  iu  serpents  and  many 
tinguished  by  the  possession  of  lungs,  gills  being  'i^ards  it  is  moderately  developed  and  chiefly 
permanently  absent.  The  embryo  possesses  an  "orny.  while  tn  some  lizards  the  skin  is  com- 
amnion  and  allantois,  the  former  being  a  sac  parativeiy  unprotected.  The  bones  of  reptiles 
investing  the  body,  the  latter  a  structure  de-  *"'e  nMS^e  compact  than  those  of  lower  verte- 
veloped  from  the  lower  surface  of  the  embryo,  hrates,  and  it  is  also  notable  that  ui  reptile* 
and  serving  for  respiration.  The  lower  jaw  in  "^e  sutures,  or  hoes  of  union  between  various 
Sauropiida  is  componnd  in  that  each  half  or  ''""es,  have  a  degree  of  persistence  beyond 
ramus  consists  of  a  number  of  distinct  pieces;  *»'  "»  <>*er  classes  of  the  phylum.  In  the 
while  in  mammals  each  half  consists  of^but  a  reptilian  skeleton  the  five  different  regions  into 
tiogle  piece.  The  lower  jaw  in  reptiles  and  "hich  the  spine  is  ordinarily  divided  are  to  be 
birdi  further  articulates  with  the  skull,  not  di-  recognized,  except  m  the  serpents  and  a  few 
recUy,  but  through  the  intervention  of  a  others.  There  are  seldom  more  than  tvra  sacral 
•eparate  and  distinct  bone,  the  os  quadra-  vertebrae,  and  free  cervical  ribs  are  usually 
turn  or  quadrate  bone.  The  skull  is  joined  present.  The  epiphysial  and  other  sutures  of 
to  the  spine  by  one  condyle  only  borne  ^he  vertebras  are  reuined  through  life.  The 
ontlieoccipiuiorhinderboneof  the  skull;  two  •»■>"  °*  *^^.  shoulder-girdle  of  each  side  m- 
such  condyles  exist  in  amphibians  and  mammals,  elude  a  simple  or  divided  scapula  or  shoulder- 
As  compared  with  the  fishes  and  bairachians  blade  and  an  often  complex  coracoid  bone,  m- 
the  basal  axis  of  the  brain-case  is  bony  instead  eluding  precoracoid  and  ^icoracoid,  the  latter 
of  cartilaginous  and  the  parasphenoid  bone  b  '»'»«  of  each  side  articulating  with  the  ster- 
absent.  The  bodies  of  the  vertebra;  are  formed  n"™  °r  breast -bone  when  the  latter  is  present, 
chiefly  of  centra  (that  is,  aiegastrocentrous)  in-  J"  addition  a  clavicle  and  mterclavicle  may 
stead  of  intercentra  (notocentrous)  as  in  the  ?«  present.  The  tore-limbs  consist  each  of  a 
Amphibia.  Very  rarely  and  only  in  extinct  humerus,  radius,  and  ulna,  the  carpal  bones, 
forms  is  the  notochord  persistent.  The  ankle-  a"d  normally  five  digits.  The  pelvis  conUins 
joint  is  placed  in  Sauropsida,  not  as  in  mammals,  '"  tnree  typical  elements,  ilium,  ischium,  and 
between  the  tibia  and  the  astragalus,  but  be-  P.'"*'".  t^c  first  being  often  of  larger  size  and 
tween  the  proximal  and  distal  parts  of  the  ™  last  usually  fomung  a  symphysis.  In  ser- 
tarsus  which  in  Sauroptida  becomes  thus  di-  P«»ts  the  shoitlder-girdlc  is  totelly  absent  and 
vided.  The  coracoid  bone  is  almost  always  well  vestiges  of  the  pelvic-girdle  appear  only  m  a 
developed.  The  intestine  ends  in  a  cloaca.  No  «"  mstances;  and  in  (he  turtles  both  are  en- 
complete  diaphragm  is  developed  to  separate  the  closed  within  the  sheil,  except  that  the  clavicle 
thorax  from  the  abdominal  cavity.  The  corpus  and  ititcrdavicle  form  part  of  the  plastron.  The 
callosum  uniting  the  halves  or  hemispheres  of  l™bs  arc  usually  adapted  for  ronnuig,  but  sonie- 
thc  cerebrum  is  rudimentary,  no  mammary  times  for  leaping  and  in  the  extinct  pterodactyls 
glands  exist,  and  the  Sauropsida  are  oviparous  *or  flight  In  the  extinct  marine  pelagk  rep- 
or  ovo-viviparous.  The  red  blood-corpuscles  tiles,  and  in  the  modem  sea-turtles,  they  are 
are  oval  and  nucleated.  Such  are  the  charac-  paddle-like.  The  ribs  in  reptiles  are  always 
ters  common  to  birds  and  reptiles.  present,  but  may  differ  greatly   in   form  and 

Reptiles  difl'er  from  birds  in  the  following  disposiiicm,  those  of  the  turtles,  for  example. 

characters,   which    may   therefore   be   taken    as  contributing  toward  the  formation  of  the  upper 

including  the  definition  of  the  class   Reptilia.  shell  or  carapace. 

The  exoskeleton  consists  of  homy  scales  or  of  The  skull  of  Reptilia  possesses  but  a  ungle 

bony  plates  (scutes),  but  never  of  feathers.   The  occipital  condyle,  by  means  of  which  it  arlku- 

blood  is  cold,  and  two  aortic  arches  (right  and  latea  with  the  spine.     This  condyle  is  formed  by 

left)  exist  in  living  RfpdVia.    The  heart  is  three-  the  basi-occipital  and  ex-occipital  elements  of 

chambered    in    all   save   the    crocodiles,    which  the  cranium  and  is  sometimes  tripartite.    The 

possess    a    four-chambered    heart.    But    in    all  quadrate  bone  is  generally  firmly  fixed  to  the 

reptiles,  without  exceptioti,  the  venous  and  ar-  ^uH,  joining  the  squamosal  bone  above,  but 

terial  currents  of  blood  are  connected,  and  an  is  freely  movable  in  serpents  and  only  less  so  in 

impure    or    mixed    blood    is    thus    circulated  many  lizards.    Each  half  or  ramus  of  the  lower 

throughout  the  body.    The  lungs  do  not  present  jaw  is  composed  of  dentary.  angular,  surangular, 

the  open  character  of  those  of  birds,  but,  like  coronoid,  splental,  and  articular  bones.    Other 

those  of  mammalia,  are   in  modem  reptiles  al-  regions  of  the  skull  are  modified  in  the  greatest 

most  always  closed  sacs.    The  tarsal  and  meta-  varieties   of   ways    in    the    several   orders,   the 

tarsal  bones  of  the  hind  limbs,  which  in  birds  most  important   from   a   systematic   standpoint 

are  united  to  form  a  single  bone,  are  distinct  being  in   the  bones  which    form   the  complex 

and  separate  in  the  great  majority  of  reptiles,  roof   of   die    temporal    fossa.     Primitively    this 

When  a  sacrum  exists  it  bears  sacral  ribs,  which  roof  is  complete  as  in  the  stegocephalian  batra- 

articulate  with  the  ilia  or  haunch-bones.  chians,  but  by  the  formation  of  one  or  two  open- 

The  body  in  reptiles  is  generally  elongated,  ings  (supra-  and  infra-temporal  vacuities)  it  is 

flie   tortoises    and   their   allies    presenting    the  divided  into  one  (Synapnda)  or  two  iDiaptida) 
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REPTILES 

lonffitudinal   bars  behind  the  orbits.    Through  forms.    In  the  CrocodiUa,  Chelonia,  and  most 

variations   in   the   size  and    position   of    these  lizards,  the  lungs  are  equally  devdoped,  but  in 

openings,   to   which    may    be   added   eniargioa-  seipents    and    some    lizards    only    one    lung    is 

tions,  this   region  b  modified,  and  may  even  fully  developed,  the  right  lung  being  usually 

practically  disappear  altogelher,  as  in  the  snakes,  abortive.     The    lungs    may,    as    in    snakes    and 

The  teeth  are  generally  well  developed,  but  other  Repliiia,  in  which  the  body  is  elongated, 
in  the  Chclonia  are  wantinK,  the  jaws,  like  those  be  of  proportionally  ISrge  size,  and  may  extend 
of  birds,  being  ensheathea  in  horn.  The  rep-  nearly  throughout  the  whole  length  of  the  body 
tilian  teeth,  like  those  of  lower  Vertcbrata  gen-  cavity  which  is  not  separated  by  a  complete  dia- 
erally,  are  adapted  less  for  mastication  than  for  phragm  into  a  distinct  thorax  and  abdomen.  In 
merely  retaining  prey  while  it  is  being  swa!-  the  crocodiles,  liiards,  and  serpents  the  respira- 
lowed.  Save  in  the  crocodiles  and  in  some  ex-  tory  action  is  carried  on  through  movements  of 
tinct  forms  the  teeth  arc  not  implanted  in  sockets  the  walls  of  the  trunks.  But  in  turtles,  in  whicb 
or  alveoli,  but  are  attached  in  various  ways  and  no  movements  can  take  place,  air  is  drawn  into 
by  bony  union  to  the  jaw-bones.  Teeth  may  the  lungs  by  a.  process  analogous  to  swallowing, 
be  borne  by  bones  other  than  the  jaws  (for  The  larynx  or  organ  of  voice  is  simple  in 
example,  palate  bones) ;  and,  as  seen  in  the  structure,  no  vocal  cords  being  in  general  de- 
poison-fangs  of  seroents,  may  be  modified  for  veloped,  alttkough  these  organs  appear  in  croco- 
speciai    purposes.     The    teeth    vary    greatly    in  diles  and  some  others. 

liumber  and  are  not  persistent,  new  teeth  being  in  the  higher  Repliiia  the  cerebrum  attains  a 

produced  in   regular  order    (as  m  crocodiles)  comparatively    larger    size    than   in   the    lower 

from  a  growmg  pulp  at  the  base  of  the  socket,  formi,  while  the  cerebellum  also  atuins  a  rela- 

the  new  tooth  displacing  the  old.  tively  higher   development   as   we   proceed   up- 

The  tongue  may  be  elongated,  distensible,  ward.  The  ceiebellum  has  no  lateral  lobes 
and  bifid,  as  in  many  lizards  and  serpents ;  nor  pons,  while  the  corpora  bigeraina  and  thai- 
short,  thick,  and  non-protrusible,  as  in  other  ami  are  of  lai^e  size.  The  senses  are  de- 
liiardsi  or  completely  attached  and  fixed  veloped  in  tolerable  perfection.  The  nasal 
throughout  its  entire  extent,  as  in  Crocodilia.  cavities  are  of  large  size,  and  open  into  the 
The  oesophagus  or  gullet  is  usually  greatly  mouth  through  either  the  anterior  or  posterior 
distensible  (as  in  serpents),  and  may  be  cov-  part  of  the  palate.  In  the  Crocodilia  the  hinder 
ered  (as  in  some  Chelonia)  with  retroverted  nostrils  open  very  far  back  in  the  mouth,  ena- 
spines.  The  stomach  is  mostly  pyriform  or  pear-  bling  these  animals  to  hold  their  prey  under 
daped,  and  (as  in  snakes)  may,  like  the  pullet,  water  in  their  mouths,  and  so  to  drown  it,  while 
be  callable  of  great  distension.  In  Ophidta  it  their  own  respiration  is  carried  on  unimpeded 
exhibits  an  anterior  dilated  part,  with  thin  walls  through  the  nostrils.  The  eyes  are  usually  of 
for  receiving  nutriment,  and  a  posterior  hinder  small  size,  and  exhibit  variations  in  stroclure 
portion  with  non-distensible  walls  provided  with  and  in  the  disposition  of  the  protective  cover- 
glande,  and  adapted  for  digesting  the  food.  In  ings.  Thus  in  snakes  the  eye-ball  in  front  is 
the  crocodile  the  stomach  resembles  the  giz-  covered  by  a  transparent  lid,  formed  W  » 
zard  of  a  grain-eating  bird  in  its  high  muscu-  layer  of  the  skin,  which  is  attached  to  a  cirde  of 
larity.  surrounding   scales,    and    is    shed    periodically. 

The  heart   in  reptiles  consists  of  two  au-  with  the  outer  skin.    In  snakes  the  pupil  of  the 

rides   (right  and  left)   and  a  ventricle,  except  eye  is  round.    In  the  lizards  movable  and  ordi- 

in  the  Crocodilia,  in  which  two  auricles  and  two  nary  eyelids  exist,  while  the  turdes  possess  a 

ventricles  are  developed.    Two  aortx  or  main  nictitating  membrane.    In  lizards  and  snakes  the 

arterial  trunks  exist,  and  are  respectively  named  sderotic  coat  of  the  eye  is  strengthened  by  a 

right  and  left  aortac.    These  chief  vessels  bend  circle  of  bony  plates,  such  as  also  occur  in  sev- 

round  the  gullet,  and  unite  to  form  a  single  eral  extinct  reptilian  forms  and  in  birds.    In 

and  common  main-trunk  for  the  supply  of  blood  the  chameleons  the  single  eyelid  is   formed  b^ 

to  the  system  generally.     But  the  chief  peculiar-  the  united  lids,  and  through  an  opening  in  this 

ity  in  the  circulation  of  all  reptiles  consists  in  circular  lid  the  rays  of  light  enter  the  pupil  of 

the  peculiar  mixture   of  arterial  with   venous  the  eye  within.    The  ^mpanum  of  the  ear  is 

blood,  which  takes  place  in  the  aorta  in  such  imperfectly  developed  in  Opkidia,  and  no  eusla- 

a  manner  that  the  head  alone  is  supplied  with  chian  tube  exists.     In  lizards  the  tympanic  ap- 

arterial  blood.     Although   the  latter  forms  pos-  paratus  is  better  developed,  while  in  chelonians 

sess   a  four- chambered  heart,   the  circulation  is  the  tympanic   cavity   is   large   and   complicated, 

functionally  and  essentially  the  same  as  in  other  and  a  rudimentary  cochlea  exists.     The  Craco- 

Repliiia.    It  therefore  follows  that  the  bod^  in  diiia  possess  a  movable  valve,  by  means  of  which 

ReptiHa  is  nourished  by  an  impure  or  mixed  the  tympanic  canal  of  each  ear  can  be  closed  at 

Uood.    The    reptiles    exhibit    sluggish    habits,  will;  and  most  of  the  structures  Found  in  the  ear 

slow   respiration,  and   a  series   of   vital   actions  of  higher  Vertebrala  are  represented  in  greater 

marked   by   no   active   conditions   demanding   a  or  less  structural  detail  and  perfeclion. 

more   perfect   circulation   or   highly- oxygenated  The  kidneys   are   generally   placed   far   back 

blood.     The  blood  is  cold   (poikiloihermic)   in  and  deep  within  the  pelvic  cavity.    In  the  ser- 

replilcs,  that  is,  is  but  little  higher  in  tempera-  pents,   however,   the    Kidneys  are  situated   an- 

ture  than  the  surrounding  medium,  with  changes  leriorly,  and   are    unsymmetrically  placed,  the 

in  which  it  varies.    The  red  blood-corpuscles  right  being  placed  higher  up  and  in  advance  of 

axe  oval  and  nucleated.  the   left   kidney,   while   they  are   divided   into 

Respiration  in  reptiles  is  carried  on  solely  small  lobes.    No  urinary  bladder  exists,  and  the 

by  means  of  lungs,  the  presence  of  branchix  or  urine  of  the  lizards  is  fluid,  that  of  the  serpents* 

^lls  in  early  lite,  and  sometimes  in  the  adult  resembling    the    excrement    of   birds    in    being 

life  also  of  batrachians,  constituting  a  marked  pasty  and  crystalline     In   Crocodilia  the   testes 

dillereiKe   between    these    latter    and    reptilian  are  elongated,  and  placed  in  front  of  the  kid- 
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..  _ „  s,  grooved  Subdass  Souria.     Orders:    Lacertilia    (Lii- 

and  contained  within  a  special  cloacal  told;  in  ards)  ;   Ophidia    (SerpcniB). 

Ofhidia  two  lateral  penes  exist,  and  these  are  A   more    elaborate    schenM,    but    one    which 

hollow   and   evertible ;   and   a  double  penis   ex-  more   correctly   expresses   the   natural    relatioa- 

isls  in  lizards,  while  that  of  turtles  is  single.  ships  of  the  orders,  has  been  developed  by  Cope, 

The   eggs   are   generally   of   relatively    large  Baur,  and  Osborn. 
size,  and  provided  with  a  thick  parchment- like  The   vast   majority   of   reptilian    types    have 

shell  and  a  large  yolk.     In  many  instances  the  become   exiinct.    Only   four   orders   are    rrprc- 

eggs  may  be  deposited  in  sand,  and  be  hatched  sented  in  our  modem  fauna,  and  one  of  these, 

by  the  sun's  heal.  the   Rhyncboccphalia,  by  only   a  single   species. 

With  regard  to  the  distribution  in  space  of  the  New  Zealand  tuatcra  (qv.).  The  CrocodiHo 
reptiles,  the  warm  or  tropica!  regions  of  the  have  greatly  declined  in  variety  of  forms  since 
earth  contain  these  animais  not  only  in  greatest  the  close  of  the  Mesozoic  Age.  The  Pythono- 
number,  but  in  most  typical  form  and  variety,  tnorpka  have  become  extinct,  but  lizards  and 
During  winter,  or  In  the  colder  seasons  of  the  snakes  are  represented  in  the  saurian  orders  by 
year,  most  reptiles  hibernate,  and  many  desert  a  great  number  of  species,  and  are  the  only 
species  also  pa^s  into  a  summer  sleep.  Rep-  dominant  reptilian  types.  Reptiles  flourished 
tiles  are  varied  m  their  habits,  most  of  them  especially  during  the  Mesozoic  Age,  to  which 
being  terrestrial,  but  many  arboreal  and  some,  four  of  the  most  remarkable  groups  were  con- 
including  the  great  majority  of  the  turtles,  are  fined,  the  great  marine  reptiles  iPUsiosauria 
aquatic.  While  most  are  strictly  carnivorous  or  and  hhlhyosauria) ,  the  huge  and  often  remark- 
insectivorous,  some  subsist  on  a  general  diet  and  ably  modified  terrestrial  Dinotaaria,  and  the 
a  few  are  purely  vegetarian.  Many  of  the  ex-  equally  wonderful  flying  Pterosauria.  This 
tinct  forms  fed  exclusively  on  fisJies.  Reptiles  epoch,  when  the  seas  were  shrinking  and  dry 
exhibit  many  interesting  habiti,  but,  owing  to  land  increasing  in  extent,  but  when  the  atmos- 
a  popular  prejudice  against  them,  and  the  Ux  pj,ere  was  hea\T  with  moisture  and  carbonic- 
on  the  patience  of  the  observer  rtsirttmg  from  acid  gas,  unfitted  for  the  respiration  of  high 
their  inactivity  and  secretiveness,  diey  have  ,ypes  ^f  1,1^  ,.35  „ei|  suited  for  the  dcvclop- 
been  eoraparatively  little  swditd.  ^^^i   ^f  t^,   sluggish   reptiles;    and   they    were 

Because    of    certain    resemblances    in    form  dominant  on  land  and  sea,  replacing  on  the  one 

and  manners,  all  of  the  early  joologiMs,  to  and  hand  the  amphibians  and  on  the  other  the  prirm- 

including  Cuvier,  classed  the  RtpUiia  and  Am-  tive  types  of  fishes   of  earlier   ages.     With   the 

fhibta  together,   and  it  was  only  when   embry-  jose  of  the  Age  of  Reptiles  and  the  advent  of 

ological  data  began  to  play  an  important  part  jf,e  Eocene   Period,  mammals  quickly    rose  to 

in   taxonomy  that   their   disstmilanty   was   per-  f^^^   dominance  on   the   land,   and  many  ordcm 

ceived      Milne-Edwards  and  his  contemporanei  „(    reptiles,    haring   played    their    parts    in    the 

toward   the   middle   of   the    19th   centuiy   were  evolution  of  life,  disappeared  forever.     Reptiles 
the  first  to  rec^iM  this  m  a  scheme  of  cla»»-  {,^^  j^e  stegocephalian  AmphUM.  From 

ficatwn.     In   1860^  when  zoologists  were  Mill  f  ^^,^  Thcromorpha  (of  the  syiwp- 

working  iHider  the  fresh  »it»ulus  o    ttiB  iKib-      -^^^  '^^ies)    mammals   are  supposed  to  have 
l^tKjti    of  the    <OnBin  of    Specws.'    Huxley,  ^ile  birds  took  their  origin  from  the 

Haeckel.  and  Cope  almost  simultaneously  per-,  jj-n-jjan  ]:„.    orohablv  in  common  with  some 

ceived  much  more  clearly  than  had  any  of  their  "Sve  dinosaurian  ^ 

?™"n!rof%e^nt"'ofrrd/'::d''r'Sf  C^s^lt.    Ssthe    numerous    artWes    in 

S^^^fJ^7if-  niJ^r  «  L,S.h^n1^  J,S^;  'his  work  O"  sP«ia'  orders  and  kinds  of  rep- 

Kl  J«  i^r^f  tE  «^  r.n  rS^«  ^i'«.  »h«  follo^g:    Cope,  'The  Crocodilian^ 

role  in  past  ages  of  the  earth  than  now^  that  Lizards,  and  Snakes  of  IJorih  America.'  Re^ 

it    IS    not    surprising    that    we    must    turn    to  ,.     <-     V.,     »,„.     fWs^liininon     trmT-    Hoi- 

p.,,»,ol<«i»  f„  nejri,  .11  of  •■»--."*  Sock,  fcrA^EHSSiolog^'iiS- 

.!,■     —^.1.  •     41...  ..i.K^«.r  J  V     iT^j.—  ~  ir«i  ties'     (New    York,    1901)      Boolenger,    'Cata- 

ihis  work  IS  that  elaborated  by  Gadow  m  Vol.  .  „ ,     V  .._  n.„t;L.:  ;«  .i..  Rr;*;.^  ».<«.«> 

viir   ^t  lU^  (r-.. «>...; ^.u,  m.i...^i  u:.rn«.  >  logue  of  the   Keptiles  in  the   British   Museum' 

Vni.  of  the  'Cambridge  Natural  History.'  (I^ondon,    1889-96I ;    Osborn,    'The    Reptilian 

_  ,  .       „     '^*?,^  MiTrtiA.  Subclasses  Diapsida  and  Synapsida,'   Memoirs 

Subclass  Frorcpfi/ra.  ^  Amer.    Mus.    Nat.    Hist     (New    York,    1903): 

Subclass    Proio«rw     Orders:      Microsauri,  Woodward.    'Vertebrate   Paleontology'    (Cam- 

Frosaun   {Rhyncocephaha,  etc.).  bridge,  1898).  I    PEBrv  Moore 

Subclass     Theromorpha.     Orders:      Pareia-  """^c,  loyo;-  J.  J^cv  Moore. 

sauri,  Theriodontia,  Placodontia,  Anomodontia.  Vmverttty  of  Pfm^lvanta. 

Subclass  Chehnia  (Turtles).    Orders:  Aih-  Rep'ton,  a  village  of  Derbyshire,  England, 

eca.  Thecophora,  about  seven  miles  from  Derbv ;  it  was  once  an 

Subclass  Dinosauno    (Dinosaurs).    Orders:  episcopal   see  and  capital  of  fhe  kingdom  of 

Sauropoda,  Thcropoda,  Orthopoda,  Ceratopsia.  jlercia.   and   had   a   celebrated    nunnery    from 

Subclass     CrocodiKa     (Crocodilians).      Or-  660  till  its  destruction  by  the  Northmen  in  874- 

ders:     Psetidosuchia,  Paraf!uchia,  Eiisuchia,  From  H72  till  the  dissolution  of  the  monasteries 

Subclass  Pkfioiavria.    Orders:    Nothosanri,  under  Henry  VIIl.  it  was  the  seat  of  a  priory 

Plesiosauri.  of  Austin  friars ;  part  of  the  priory  buildings 

Subclass    Ichthyosauria.     Orders;       Ichthyo-  i^  incorporated  in  the  fabric  of  the  Repton  free 

■auri  (Pish -lizards).  grammar  fcbool,   founded  in   1556,  one  of  the 

Subclass  Pterosauria  (Flying  Reptiles).    Ot^  great  English  public  schools.    The  parish  chnrdi 

der:     Pterosauri    (Pterodactyls).  is  notable  for  its  curious  crypt,  consisting  of  a 

Subclass  Pylhonomorpha.    Orders :    Dolicho-  centre  and  side  aisles  divided  by  three  arches 

sauri,  Mosasauri.  on  either  side. 
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REPUBLIC  — REPUBUCAN  PARTY 

Rqiublic,  n  word  signifying  a  state  in  rino  is  the  beat  knovm.  It  is  situated  in  centra) 
which  the  people  are  the  source  of  powen  The  Italy,  and  it*  territory  covers  about  33  square 
degree  of  popular  sovereignty  in  republics  has  miles  and  the  population  numbers  about  8.500 
varied  very  widely  in  the  past,  most  of  the  so-  souls.  This  miniature  state  was  founded  in  the 
calleid  republics  having  been  ruled  by  an  ariS'  4th  century  by  Saint  Marinus,  who,  having  ein- 
tocracy  which  jealously  guarded  its  own  rights,  braced  Christianity,  Aed  there  to  escape  the  per- 
but  treated  the  multitude  as  little  better  than  sccution  under  Diocletian.  The  capita!,  San 
slaves.  Real  republican  government  may  be  said  Marino,  is  on  the  crest  of  a  nx>untain  over 
to  date  from  the  American  Declaration  of  In-  2,000  feet  high  and  has  a  population  of  i.aoo. 
dependetKe,  and  even  in  the  United  States  the  It  is  one  of  the  most  picturesque  places  in  the 
goTemment  was  largely  one  of  class  until  about  world,  being  perched  on  perpendicular  cliffs. 
the  second  quarter  of  the  19th  century,  when  The  small  half  French  and  half  Spanish  re- 
suffrage  barriers  began  to  break  down.  The  public  of  Andorra,  which  lies  in  an  almost  inac- 
other  so-called  American  republics  are  mostly  ceesible  valley  of  tht  eastern  Pyrenees,  possesses 
military  despotisms,  in  which  order  or  disorder  a  charter  of  rights  dating  from  Chartemagne 
is  maintained  by  force  under  the  command  of  in  7901  There  is  but  one  way  of  getting  to 
a  successful  general.  Argentina  is  an  exception  Andorra  from  France  and  that  is  by  the  river 
to  this  rule,  and  Chile  and  Brazil  are  also  Bolira.  To  reach  it  from  Spain"  one  has  to  be 
gradually  becoming  inspired  by  the  real  repub-  carried  down  by  mule  over  one  of  tbe  most 
lican  spirit,  while  Cuba,  the  youngest  of  Amer-  dangerous  footpaths  in  Europe.  There  arc  six 
ican  republics  except  Panama,  which  has  just  parishes  in  the  republic,  and  the  whole  contains 
been  admitted  to  the  family  of  nations,  is  mak-  about  6,000  people,  the  territory  covering  an 
ing  an  excellent  record.     In  Mexico  the  strong  area  of  148  square  miles. 

hand   of  Porfirio   Diar  has   lifted  that  rich   re-  R— mblicix,   the   ri^ler   whkb   usites   with 

public  from  a  chaotic,  almost  barbarous  condi-  s^ol^  Hill  River,  at  Junction  City.  KaiL,  to 

tion  to  a  reign  of  law  and  order,  progress  and  ^^^    ji,^    Kansas    River.    The    Republican    is 

prosperity.  formed  by  two  streams  which  unite  in  east  cen- 

As  an  instance  of  the  way  in  which  the  tral  Cok>rado.  The  river  flows  northeast  into 
term  'republic'  was  used  or  abused  in  the  past,  Nebraska,  then  east  and  southwest.  enterinR 
it  may  be  mentioned  that  Poland  was  formerly  Kansas  at  Superior  in  Jewdl  County,  con- 
called  a  republic  because  the  king  was  elected  tinning  south,  east,  and  southeast  to  the  Kansas 
by  the  nobles ;  and  in  the   i8th   century  it  was  River 

X%tf  r-'S  '„£v:^E''S  h"^^^^^^^^^ 

preme  chief  of  the  state,  as  the  doge.  The  re-  ^  '^i^  parti«  sproutin|  in  the  political  con- 
publican  institutions  of  the  greater  part  of  the  ^^._^^  ^f\^^^  ^^^  „^^  ^^^^  ^  broad  enough 
Greek  states,  as  well  as  that  of  Rome,  at  least  pri„(.ipi„  to  become  a  truly  national  organiia- 
in  later  times,  were  of  a  more  democratic  ^io„.';i,e  Republican  Party,  germinating  in  the 
character.  The  first  republic  of  any  great  ex-  p^^^  g^j,  ^^.^en^nt  and  inheriting  Whig  and 
tent  in  modern  Europe  was  the  confederation  of  Fed^rajist  traditions,  happily  combined  the  in- 
the  seven  provinces  constituling  the  Dutch  Re-  sojration  of  a  great  moral  principle,  with  the 
public,  after  their  separation  froni  Spain,  and  ^^during  quality  of  sane  policies  in  .Federal  ad- 
which  continued  until  the  year  181S,  when  it  minUtration.  Its  origin  cannot  properly  be 
became  a  hereditary  monarchy.  Switzerland  ascribed  to  any  particular  dale  or  place.  The 
became  a  republic  after  having  freed  itself  from  ^^^j  iaiown  suggestion  of  the  name  was  in  a 
German  rule.  Great  Britain  was  nominally  a  ^^^^^  written  by  Horace  Greeley.  The  earliest 
republic  for  ir  years,  from  i&iQ  to  1660,  as  also  convention  of  importance  to  adopt  it  was  held 
was  France  from  1793  to  1804.  t-rance  again  gt  Jackson,  Mich,,  6  July  1854.  Virtually  co- 
assumed  a  republican  constitution  in  18,^,  which,  incident  with  the  Michigan  convention  there 
however,  only  lasted  till  1852.  But  on  the  4th  of  ^^^^e  conventions  in  Maine,  Illinois,  Massachu- 
September  1870  a  republic  was  established  in  setts,  Ohio,  Indiana,  Wisconsin,  and  Iowa;  ai- 
France  for  the  third  time  in  its  history,  and  it  ^jQ^t  spontaneously  the  Republican  Party  had 
is  likely  to  continue  to  exist  The  republics  ere-  become  a  strong  national  organization.  On  the 
ated  in  Hungary,  Italy,  Baden,  and  Rhenish  roster  of  the  33d  Congress,  the  name  "Repub- 
Bavaria  after  the  revolutionary  movements  of  Ucsn"  docs  not  appear;  in  the  34th  Congress, 
1848  were  all  very  ephemeral.  Spain  possessed  which  met  3  Dec.  1855,  there  were  in  the  Senate 
a  republican  government  twice  in  the  course  jg  Republic;  "  .  .  .  ■ 
of   somewhat    recent   years  ^  in    1868-9   and   in  in  the  Hou; 

1873-4.     Besides    the   qua  si- rep  lib  lican   cities   of  Republicans,  63   Uemocrats,  and   45  Americans. 

Germany— Bremen,    Hamburg,    and    Liibeck—  The    Whigs    had    disappeared.      Nathaniel     P. 

«nd  the  diminutive  republics  of  San  Marino,  in  Banks,  of  Massachusetts,  was  chosen  Speaker  of 

Italy,   and   Andorra,   the  only   republics   in   Eu-  the  House  by  a  combination  of  Republicans  and 

rope  at  the  present  day  are  those  of  Switzerland  Americans,  after  a  memorable  contest. 
and  France.     In  the  New  World,  on  the  other  Steps   were    taken    at    once   to   put    a    tiekel 

hand,   the   republican   form  of  go^'ernmcut  pre-  in    the    field    for    the    approaching    election    of 

vails  universally  among  the  independent  states,  President.     The  chairmen  of  the  stale  commit- 

the   most   important   of  all   the   republics   there  tees   of   Maine.    Vermont.    Massachusetts,    New 

being,  of  course,  the  United  Slates.  York,    Pennsylvania.    Ohio,    Michigan,    Indiana. 

Of  the  tiny  republics  of  the  world  San  Ma-  and   Wisconsin  called   an   informal  convention 
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to  meet  at  Pittsburg  22  Feb.   1856.     A  com-  the  heavy  work  of  adroinistntion,  hut  it  was 

mittee  appointed  at  that  meeting  called  a  na-  responsible  (or  the  preservation  of  the  goveni- 

tional   convention,  to    meet   at    Philadelphia    17  ment.     When  it  entered  upon  the  war,  the  gov- 

June   1856  to  nominate  candidates  for  President  emmenl     was     without     military     preparation. 

and  Vice-President.     The  call  was  addressed  to  Congress  and  the  President  were  compelled  to 

•the  people  of  the  United  States,  without  regard  build  navies,  raise  armies,  to  provide  money,  and 

to  past  political  differences  or  divisions,  who  are  lo  tight  the  battles  of  the  Republic.    In  the  midst 

opposed  to  the  repeal  of  the  Missouri  Compro-  of  the  war,  on  i  Jan.   1863,  the  proclamation  of 

miae,  to  the  policy  of  the  present  administration,  emancipation  went  into  effect.     An  election  for 

to  the  extension   of  slavery  into  the  territories.  President  was  held  near  the  end  of  the  war,  in 

in   favor  of  the  admission  of  Kansas  as  a  free  November    1864.     The  Democratic  Party  nomi- 

State,  and  of  restoring  the  action  of  the  Federal  naled    General    George    B.    McQellan,   of   New 

government    to    the    principles    of   Washington  Jersey,  for  President,  and  George  H.  Pendleton, 

and  Jefferson".    John   C.   Fremorit,  of   Califor-  of    Ohio,    for    Vice-President.      The    principal 

nia,  was  nominated  for  President,  and  William  plank  of  its  platform  was  a  blunt  declaration  that 

L.   Dayton,  of  New  Jersey,  for  Vice-President,  (he  war  vras  a  failure.    The  Republicans  at  Bal- 

on   a  platform,  the  most  conspicuous  plank  of  timore,   7   June    1864,   renominated   Lincoln   for 

which  read  as  follows : —  President,  with  Andrew  Johnson,  of  Tennessee, 

Rrsolvcd    That  the  Coosiihition    onf  ri  unon  Con  ^*"   Vice-President.     During   the   early   days  of 

ncu  uverFiea  power  over  the  iErri(ari«'of  tbTunited  the  campaign,  even  Lincoln  believed  the  Repub- 

Stiles   for  tbeir  ^vernment   and   tbiC   in   (be  exercise  lican  ticket  would  be  defeated   at  the  polls,  and 

Stti  ^Sf'r^'l,™"J"'5«i!'w/*'",h°"'',  "■>  '?'P"i"'"  he  began  preparations  for  a  Democratic  succes- 
dnty   ot    ConETess   to   prohibit   in   the   terntorita   thoK  P  .    f  ■        ,  -      j    .l        i     ..        ,         ,       c 

twin  relics  oi  tarbariam,  polrgBmy,  ind  slivery.  sor;    but   wncoln    received   the   electoral   vote  of 

T.  .-  „  . ,  ..  I  every  State  not  in  the  rebellion  except  Kentucky, 

fUn}Lhr    =f  T'^lf"''  ^  one-^.dea  convention,  al-  Delaware  and  New  Jersey-ara  ele^toraJ  voles 

though   resolutions   were   adopted    favoring   na-  MrriHlan  nrpivprl  21 

tionS  aid  for  a  railway  to  the  Pacific  coast,  and  '^^':)j; '«"="*  received  2i. 

,-L      I  -  .•         /       ■  Jill.  1  he  assassination  01  Lincoln,   14  April  tsos, 

libtral  >pproprni,on.  for  men  md  tarhor. :  bii.  „„  ,  almlty  not  only  to  the  iouniry  bM  jS 

iU  SoS"  ThcSn^B,?™".!  "86;"'whiS  ">  *'  R'P-W'™  ^.n,,  upon  whioh  ™  pr«- 

SS'iJ,^'SS"  h^r°'„°  J^L/k'T'-  SwLfouToTtt'chSrw™  isrh," s 

adopted  "~lmom  >,h.ch  commtted  the  n™  Ju,]!,;,",  „„ded  at  that  time  _  hminess,  moder.- 

fK„S,  1°.  3f.  '  P'oteetive  tariff,  »  ^  j       ,;,;    ,  ■         Aodre*  Johhm, 

the  followmg  clause:-  „,,„■  s^^.^ed  to  the  Presidency,  was  ilMtted 

That,  wliiJe  prariding  revenue  for  the  suppoil   of  either   hy   temperament   or   by   training   to   deal 

to  cncourBge   the   development  of  the  industrial    inter-  He  waS  hot-headed,  uninformed,  and  unbalanced 

CBts  of  the  whole  countr)-;  and  we  commend  that  pol-  in   judgment.      He   was    SOOn    at   odds    with   the 

InW/n  li"li;?3  w:™.To%^^  l"ders   of  his   party    in    Congress,   and   by  .his 

to    mechanics    and   mjinuf^ciurers    an    adfquate    rewaid  obstmacy   drove   them  tO   extremes   which  might 

r._  .i._i_  _i.:,i   ,_..__  __.  __.  ..■._.,._.._.■__  have  been  avoided  had  the  Executive  been  guided 


by  a  broader  intelligence.     All  the  measures  of 


The   Republican    Party   is   thus   seen    almost  reconstruction   were   forced  through 

from  the  beginning  to  have  been  committed  to  the   President's  opposition.    The  differences  be- 

the  protective  policy  which  remains  to-day  one  came  so  marked  that  in  February,  1868,  articles 

of  its  great  principles.    The  election  of  1856  re-  of  impeachment  were  brought  against  the  Presi- 

sullcd  in  a  Democratic  victory.    James  Buchanan  dent  by  the  House  of  Representatives.     In  the 


received  174  electoral  votes;  Fremont  received    impeachment  proceedings  in  the  Senate  the  Pres- 


s  perhaps  fortunate  that  the  new  party  ident  was  not  convicted.    The  vole  was:  Guilty, 
did  not  then   meet  with   success.     Their  candi- 
date was  a  popular  hero.    No  better  name  could 

have  been  selected  about  which  to  rally  a  new  viction. 
party  devoted  to  a  moral  idea.     Had  the  party  Uiysses  S.  Grant,  of  Illinois,  was  the  unani- 

been   successful   in   1856,  however,   the    War  of  moiis   choice  of  the   Republican   National   Con- 

the  Rebellion  would  doubtless  have  begun  then,  venlion,  which  met  at  Chicago  20-21   May  1868. 

and    Fremont   by   temperament    and    experience  Schuyler  Colfax,  of  Indiana,  was  the  candidate 

was   ill-filted   to   grapple   with   such   a  problem,  for  Vice-President     in  the  election   which  fol- 

The  inspiration  of  the  campaign  which  he  led  lowed.  Grant  and  Colfax  received  314  electoral 

carried  the  Republican  Party  up  to  the  momen-  votes.    Seymour  and  Biair,  the  Democratic  can- 

tous   success  of   i860.     When  the  clouds  broke,  didates,   received   80.     Throughout   Grant's   first 

Abraham  Lincoln  was  at  the  head  of  the  state  administration,    both    Senate    and    House    were 

endowed  beyond  all  other  men  of  his  time  with  strongly   Republican.     The   I^lh   amendment  to 

the  ability  to  cope  with  such  a  storm.     The  Na-  the   Constitution   having  been   recommended  by 

tional  Convention  at  Chicago,   16-18   May   i860.  Congress  and  adopted  by  the   Stales,   was  pro- 

nominaled    Abraham    Lincoln,    of    Illinois,    for  claimed  on  30  March  1870.    To  Grant  fell  the 

President,  and  Hannibal  Hamlin,  of  Maine,  for  task  of  bringing  the  Southern   States,  lately  in 

Vice-President.    In  the  election  which  followed  rebellion,  into  adjustment  with  the  reconstructed 

Lincoln    and    Hamlin'    received    180    electoral  Union.    The  problems  of  his  first  adminislrs- 

votes;   all    others    received    123   electoral    votes,  tion  were  largely  those  which  grew  out  of  this 

In    April    immediately    following    Lincoln's    in-  new  relationship.     The  former  slaves  in  Soulh- 

auguraiion.    Fort   Sumter   was   fired  upon   and  ern  Stales  exercised  for  the  first  time  their  newly 

the  Civil   War  began.     The  war  occupied  the  acquired  privilege  of  voting.    The  state  govem- 

four    years   ot   Lincoln's    administration.     The  ments  of  negroes  and  carpet-bi^gers  which  were 

Republican   Party  was  not  only  charged  with  set  up  became  a  scandal.    The  outrages  com* 
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nutted  by  Southern  Democrats  upon  all  Repub-  to  deal  with  a  Democratic  House  of  Represent!. 

licans  oi  whatever  color  aroused  the  resentment  tives  throughout  his  term. 

o£  the  North,  and  kept  the  South  in  a  condition  In  the  election  of  1880,  James  A,  Garfield,  of 
of  disorder  which  necessitated  consUnt  Federal  Ohio,  and  Chester  A.  Arthur,  ol  New  York, 
interference.  nominated  at  Chicago  2-8  June,  were  chosen 
The  situation  in  the  South,  coupled  with  President  and  Vice-President  respectively,  re- 
differences  between  the  administration  and  ccr-  cejving  214  votes  against  15S  electoral  votes 
tain  Republican  leaders,  conspicuous  among  cast  for  Hancock  and  En&Iish.  They  also  re- 
whom  were  Charles  Sumner  and  Horace  Greeley,  ceived  a  plurality  of  the  popular  vote.  For  the 
caused  a  defection  in  the  Republican  ranks.  The  first  time  since  1874  the  Republicans  controlled 
discontented  Republicans  met  at  Cincinnati  in  ihe  House  of  Representatives.  The  Senate  was  ■ 
May,  1872,  and  nominated  Horace  Greeley,  of  evenly  divided.  President  Garfield  was  shot  on  2 
New  Yorl^  for  President,  and  B.  Gratz  Brown,  July  1881,  and  died  on  19  September,  leaving  the 
of  Missouri,  for  Vice-President.  The  platform  administration  in  the  hands  of  President  Arthur, 
declared  that  sectional  issues  should  be  buried.  During  Arthur's  administration  the  Civil  Service 
that  civil  service  reform  should  be  inaugurated  Commission,  was  created  and  the  first  steps 
and  that  specie  payment  should  t>e  immediately  „ere  taken  to  divorce  the  great  body  of  subordi- 
resumed.  The  Democratic  convention  at  Balti-  ^^i^  offices  in  the  civil  service  from  the  changes 
more  in  July  accepted  the  Liberal  Republican  incident  to  party  politics.  Under  the  administra- 
candidates  and  platform.  The  regular  Repub-  (ion  of  Wdliam  E.  Chandler,  as  Secretary  of 
lican  convention  at  Philadelphia,  5-6  June,  re-  the  Navy,  the  building  of  the  new  navy  was 
nominated  Gen.  Grant  for  President  by  acclaraa-  begun.  A  treaty  was  negotiated  with  the  gov- 
tion,  and  put  Henry  Wilson,  of  Massachusetts,  emment  of  Nicaragua,  looking  to  the  construe- 
on  the  ticket  with  him.  Grant  and  Wilson  re-  tion  of  an  inter-oceanic  canal.  This  treaty  had 
ceived  286  electoral  votes  out  of  366.  not  been  ratified  by  the  Senate  when  the  ad- 
The  first  two  years  of  Grant's  second  ad-  ministration  came  to  an  end,_  and  President 
ministration  witnessed  a  strong  reaction  against  Cleveland  promptly  withdrew  it  upon  entering 
the  Republican  party.  There  was  a  financial  the  White  House.  The  administrations  of  Gar- 
panic  in  1872  and  1873,  and  the  scandals  of  the  fidd  and  Arthur  were  marked  by  factional  differ- 
whiskey  ring  in  the  Treasury  Department,  and  of  ences  in  the  Republican  Parly.  The  elections  for 
the  post  traderships  in  the  War  Department,  Congress  in  18S2  resulted  adversely,  and  in  the 
involving  men  who  were  regarded  as  close  to  the  48th  Congress  there  was  a  Democratic  majority 
administration,  created  a  strong  feeling  through-  of  73.  Grover  Cleveland  was  elected  Governor 
out  the  country.  The  general  dissatisfaction  of  New  York  by  a  majority  of  nearly  aoo.ooo 
resulted  in  a  political  overturn  in  1874.  For  the  over  Secretary  Folger,  who  had  been  nominated 
first  time  since  i860  the  House  of  Representa-  for  Governor  through  administration  influence 
tivea  in  the  44th  Congress  contained  a  Demo-  In  the  election  of  1884,  Blaine  and  I.osan.  the 
cratic  majority.  Republican  candidates  for  President  and  Vice- 
By  the  time  the  Presidential  election  of  1870  President  — nominated  at  Chicago  3-6  June  — 
arrived  the  Republican  ParW  had  regained  much  were  defeated  by  Cleveland  and  Hendricks,  the 
of  the  ground  it  had  lost.  Rutherford  B.  Hayes,  Democratic  candidates,  receiving  182  electoral, 
of  Ohio,  was  nominated  for  President  in  the  votes  as  compared  with  219  tor  their  opponents. 
convention  at  Cincinnati  14-16  June  1876.  The  campaign  was  fought  almost  solely  on  the 
William  A.  Wheeler,  of  New  York,  was  nomi-  personality  of  Mr.  Blaine,  and  has  never  been 
nated  for  Vice-President.  The  Democratic  can-  excelled  for  bitterness.  The  result  was  deter- 
didates,  nominated  at  Saint  Louis,  were  Samuel  mined  by  a  plurality  of  1,149  in  3  total  vote 
J.  Tilden,  of  New  York,  and  Thomas  A.  Hend-  of  i,aoojx»  in  the  State  of  New  York.  The 
ricks,  of  Indiana.  The  Democrats  went  into  the  Democrats  controlled  the  House  throughout  the 
campaign  with  a  cry  of  "Turn  the  rascals  out.*  Cleveland  administration,  but  the  Republicans 
In  tiie  dection  which  followed  Tilden  and  Hend-  had  a  majority  in  the  Senate,  which  prevented 
ricks  received  a  majority  of  the  popular  vote,  affirmative  legislation  of  any  consequence. 
There  was  a  dispute  In  regard  to  Ihe  electoral  President  Cleveland  brought  the  tariff  question 
votes  of  South  Carolina,  Florida,  Louisiana,  and  sharply_  to  the  front  in  his  message  of  1887.  and 
Oregon.  The  disputed  votes  were  finally  re-  the  agitation  which  grew  out  of  that  mcssatte 
fcrred  to  an  Electoral  Commission,  composed  resulted  in  a  campaign  fought  on  the  tariff  issue 
of  five   Senators,   five   Representatives,  and   five  in  1888.    The  Republicans  in  that  year,  in  a  con- 

Justices  of  the  Supreme  Court.  After  a  long  vention  at  Chicago,  19-25  June,  nominated  Ben- 
earing,  during  which  the  country  was  in  great  jamin  Harrison,  of  Indiana,  for  President,  and 
excitement,  the  Commission  awarded  all  the  con-  Levi  P.  Morton,  of  New  York,  tor  Vice-Presi- 
tesled  votes  to  Hayes  and  Wheeler,  and  they  dent.  The  Democrats  renominated  President 
were  declared  elected,  receiving  185  electoral  Cleveland,  and  placed  Allen  G,  Thurman,  of 
votes,  Tilden  and  Hendricks  received  184  voles.  Ohio,  second  on  the  ticket.  Harrison  and  Mor- 
The  administration  of  President  Hayes  Is  notable  ton  received  233  electoral  votes;  Cleveland  and 
for  two  reasons.  He  withdrew  Federal  troops  Thurman  received  168.  Both  Senate  and  House 
from  the  South,  thus  leaving  the  negro  voters  at  were  strongly  Republican,  The  administration 
the  mercy  of  the  while  population.  The  South-  of  President  Harrison  was  signalized  by  the 
em  Slates,  which  had  been  Republican  up  to  enactment  of  important  legislation,  and  by  a 
1876,  now  passed  under  Democratic  control,  and  strong  foreign  policy.  Thomas  B.  Reed  was 
have  remained  Democratic  with  only  occasional  Speaker  of  the  House  of  Representatives  in  the 
exceptions,  ever  since.  Under  the  admrnistra-  51st  Congress,  with  a  narrow  Republican  major- 
tion  of  John  Sherman,  as  Secretary  of  the  Treas-  ity.  The  Democratic  minority  essayed  at  the 
ury,  specie  payments  were  resumed  and  the  beginning  of  the  Congress  to  prevent  all  Re- 
finances of  the  government  were  fixed  firmly  on  a  publican  legislation  by  appealing  to  the  tech-, 
substantial    foundation.     President   Hajes    had  nicalities  of  antiquated  rules.    Speaker  Reed  ia 
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the  face  of  vehement  opposition  secured  the  The  6g[ht  over  the  repeal  of  the  Sherman 
adoption  of  new  nileSj  under  which  it  became  act  and  over  the  Wilson -Gorman  tariff  act 
possible  for  the  majority  to  do  business.  The  disrupted  the  Democratic  party.  The  unpopn- 
Reed  rules,  although  angrily  assailed  by  the  larity  of  the  administration'^  foreign  policy  coin- 
Democratic  minority,  were  adopted  bf  the  Demo-  pleled  the  disintegration,  and  at  the  congres- 
cratic  Party  when  it  next  came  into  control  sional  elections  held  in  1894,  the  Republican 
of  the  House,  and  they  have  prevailed  ever  Party  again  came  into  control  of  both  branches 
since.    Having  obtained  the  power  to  legislate,  of  Congress. 

the  Republican  Party  in  the  House  proceeded  In  1896  the  Republicans  at  Saint  Louis, 
to  enact  a  tariff  bill  in  obedience  to  the  com-  16-18  June,  nominated  William  McKinley  for 
mand  of  the  electorate.  The  McKinley  act  was  President  and  Garret  A.  Hobart,  of  New  Jer- 
'  signed  i  Oct.  1890.  A  law  was  passed,  known  sey,  for  Vice-President,  on  a  platform  declaring 
as  the  Sherman  anti-trust  law,  providing  for  a  protective  tariff  and  for  the  maintenance 
penalties  tor  creating  combinations  in  restraint  of  the  gold  standard.  The  Democratic  con- 
of  interstate  trade.  The  House  of  Repre-  vention  at  Chicago  was  carried  away  by  th* 
sentatives  passed  a  bill  looking  to  the  more  effi-  cry  for  free  silver  coinage  at  the  ratio  of  16  «■ 
cient  control  of  Federal  elections.  This  meas-  I.  William  J.  Bryan,  of  Nebraska,  and  Arthur 
ure  aroused  great  Democratic  opposition.  It  S.  Sewell,  of  Maine,  were  nominated  for  Presi- 
failed  to  pass  the  Senate.  During  Harrison's  dent  and  Vice-President,  respectively.  The 
administration  a  revoluiion  in  Hawaii  re-  campaign  was  fought  chiefly  on  the  financial 
suited  in  the  deposition  of  Liliuokalani,  the  native  planksof  the  two  platforms.  McKinley  and  Ho- 
queen.  A  republic  was  set  up,  and  a  com-  bart  were  elected  by  a  decisive  majority,  botli 
mission  was  sent  to  Washington  seeking  annc:(a-  in  the  ciectoral  college  and  of  the  popular  vole. 
tion  to  the  United  States.  President  Harrison  They  received  271  electoral  votes.  Bryan  and 
made  a  treaty  of  annexation  which  the  Senate  Sewell  received  176  votes.  Both  Senate 
failed  to  ratify  in  the  few  weeks  remaining  of  and  House  were  strongly  Republican,  in  the  ssth 
the  administration.  The  treaty  was  withdrawn  Congress.  Thomas  fl.  Reed  was  Speaker  of 
by  Pt«sident  Cleveland,  but  Hawaii  was  finally  the  House,  and  Nelson  Dingl^,  of  Maine,  was 
annexed  shortly  after  the  return  of  the  Repub-  chairman  of  the  Committee  on  Ways  and  Means, 
lican  Party  to  power  in  1897.  A  special  session  of  Congress  was  called  to 
The  congressional  election  of  i8go  was  fought  carry  into  effect  the  pledges  of  the  party  with  re- 
on  the  issue  created  by  the  McKinley  hill.  That  gard  to  the  tariff.  The  Dingley  tariff  act  bc- 
act  went  into  operation  only  a  month  before  came  law  24  ^uly  1897.  It  marked  the  begin- 
election,  and  there  was  no  opportunity  to  observe  ning  of  a  period  of  prosperity  unequaled  in  the 
its  practical  workings.  Its  intent  and  effect  were  previous  history  of  the  United  States. 
misrepresented,  and  the  Democrats  carried  the  The  disturbed  conditions  in  Cuba  growing 
House  of  Representatives  by  an  unprecedented  out  of  the  uprising  against  Spanish  misgovem- 
majority.  In  the  s^d  Congress,  the  House  con-  ment  were  rapidly  reaching  a  point  where  inter- 
tained  23s  Democrats  and  only  88  Republicans,  vention  by  the  United  States  would  have  become 
The  election  of  1892  resulted  in  turning  all  inevitable  when  the  destruction  of  the  battlesiup 
branches  of  the  government  over  to  the  Demo-  Mamc  by  a  Spanish  mine  in  Havana  harbor 
cralic  Party.  Cleveland  and  Stevenson  were  on  iS  Feb.  1898. roused  the  resentment  of  the 
dccted  President  and  Vice-President,  receiving  people  and  precipitated  the  war  with  Spain. 
277  electoral  votes;  Harrison  and  Reid,  nomi-  ^le  war  began  on  21  April  18^  The  Amer- 
nated  at  Minneapolis,  710  June  1892,  received  >can  forces  gamed  two  great  victories  by  sea, 
145  votes.  Both  House  and  Senate  were  strongly  one  in  Man.la  Bay,  on  i  May  18^;  the  other 
Dimocratic  in  the  53d  Congress.  The  adminis-  off  Santiago  harbor  on  3  July.  After  a  bnef 
tration  had  come  in  on  a  platform  which  de-  and  effective  campaign  by  land,  Spam  sued  for 
nounced  protection  as  a  fraud,  and  declared  peace.  The  trwty  of  peace  was  signed  at  Pans 
U  to  be  a'^  fundamental  principle  of  the  Demo-  o"  ^oJ>^-  }^- J\P'°'"^li  for  the  acquisition 
cratic  Party  that  the  Federaf  government  has  by  the  United  States  of  the  island  of  Porto 
no  constitutional  power  to  impose  and  collect  R'<^t .'"/''«  ^e't  Indies  and  of  the  Phihppine 
tariff  duties  except  for  the  purposes  of  revenue  Archipelago  and  the  is  and  "/  G"aai  in  the 
only  The  election  of  a  Democratic  President  on  Pacific  It  placed  the  -stand  of  Cviba  tempor,- 
uVif  platform  created  distrust  in  business  cir-  "L?  "f "  ^t"?  ^"^'■^''^."^^'P  ?*  ^'^  ^^1^'*  !»'^ 
cles  ind  caused  a  paralysis  of  industry  which  The  McKinley  administration  undertook  the 
resuhed  in  a  financial  panic,  hitherto  unequaled.  government  of  the  newly  acquired  territory  wih 
during  the  spring  of  1893.  President  Cleveland,  a"  the  serious  problems  involved.  It  quicHy 
assuming  that  the  financial  depression  was  due  set  up  a  stable  American  government  in  Porto 
to  the  <S«ration  of  the  Sherman  act.  providing  R-co.  It  brought  order  in  Cuba  under  a  raili- 
for  the  purchase  of  silver  bullion,  called  a  spe-  tary  administration,  prepared  the  people  of  the 
cial  session  of  Congress  to  repeal  that  act.  The  island  for  self-government,  and  on  ao  May  tpoi 
Republicans  in  the  House  and  Senate  combined  withdrew  the  American  military  forces,  pet- 
with  a  small  number  of  Democrats  to  carry  out  milting  the  Cuban  people  to  set  up  an  mde- 
the  President's  recommendation,  and  finally  af-  pendent  republic  of  their  own.  In  the  Phih ti- 
ter weeks  of  heated  discussion  the  law  was  re-  pines,  after  four  years  of  armed  opposition  by 
pealed,  but  the  financial  situation  was  not  re-  guerrilla  tribes  in  Luzon,  a  civil  government 
lieved  The  money  stringency  continued  with  was  finally  established  and  the  people  of  the 
die  dread  of  tariff  legislation  hanging  over  the  island  were  given  a  degree  of  civil  freedom  such 
country  A  tariff  bill  was  enacted  after  months  as  they  had  not  known  in  400  years.  Early  in 
of  debate  which  did  not  go  to  the  lengths  recom-  the  McKinley  administration  resolutions  were 
mended  by  the  President,  and  which  he  accord-  enacted  providing  for  the  annexation  of  Ha- 
ingly  denounced  as  an  act  of  perfidy  and  dis-  waii  on  terms  similar  to  those  contemplated 
'  honor,  although  he  refrained  from  vetoing  it.  by  President  Harrison  in  the  treaty  of  annexa- 
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tion,  which  fresidcnl  Gevcland  withdrew,  ina  Canal  nndcruldi^  woulil  be  carried  on  as 
President  McKinley  was  reiiomiimted  at  Phil-  it  bad  been  begun  by  strong  Republican  endorse- 
adelphia  on  19-ji  June  1900,  Theodore  meiit  and  lines  of  effon.  Likewise,  anti-trust 
Roosevelt  was  nominated  by  acclamation  for  law^enacted  by  the  Republican  Party,  "which 
Vice-President.  William  J.  Bryan  was  again  the  Democratic  Party  failed  to  enforce,"  would 
nominated  tor  President  at  Kansas  Oty  on  4  be  carried  forward,  and  new  laws  would  be  cn- 
Tuly,  with  Adiai  E.  Stevenson,  of  Illinois,  for  acted  insuring  "reasonable  publicity  as  to  the 
Vice-President,  The  Democrats  re-3ftirme4  the  operations  of  great  corporations  and  providing 
platform  of  1896  with  its  declaration  of  free-  additional  remedies  for  the  prevention  of  dis> 
silver.  But  they  declared  the  paramount  issue  crimination  in  freight  rates.*  The  protective 
to  be  the  question  of  imperialism.  The  Repub-  tariff  was  restated  and  upheld.  The  further  ex- 
lican  candidates  received  292  votes  in  the  elec-  tension  of  commercial  reciprocity,  already  se- 
torat  college ;  the  Democratic  candidates  155  cured  by  the  Republican  Party,  would  be 
votes.  The  Republicans  retained  control  of  effected,  ■without  injury  lo  American  agricul- 
bolh  Senate  and  House.  On  6  Sept.  igoi.  PresI-  ture,  American  labor,  or  any  American  in- 
dent McKinley  was  shot  at  Buffalo  by  the  dustr^-."  The  merchant  marine  would  be 
anarchist  Czolgosz.  On  14  September  he  died,  upbuilt  by  the  furtherance  of  the  work  o£  tlie 
Vice-President  Roosevelt  succeeded  to  the  Merchant  Marine  Commission,  A  strong  navy 
Presidency.  He  pledged  himself  to  carry  out  would  be  built  up.  Chinese  labor  would  Ik 
the  McKinley  policies  under  which  the  country  excluded.  Civil  service  laws  would  be  enforced, 
had  experienced  unparalleled  {prosperity  and  Ke  International  arbitration  would  be  favored,  as 
retained  all  members  of  President  McKinlej''s  it  had  been  by  the  adniinistrattone  of  President 
cabinet.  During  President  Roosevelt's  admm-  McKinley  and  President  Roosevelt.  Congres- 
istration  all  laws  were  strictly  enforced.  Tile  sionaJ  action  would  be  taken  to  detertmuf 
army  was  reorganized  and  a  strong  foreign  •whether  by  special  discriminations  the  elective 
policy  maintained  so  successfully  that,  in  1904,  franchise  in  any  State  has  be«n  u  1100a stitution- 
the  popular  demand  for  his  re-nomination  was  ally  limited*  (this  referring  lo  negro  dieen- 
imperative.  He  was  elected,  therefore,  by  a  vote  franchisement) ,  the  demand  being  iQit  ''repre- 
oi  J36  to  140  cast  for  Judge  Parker.  Charles  sentation  in  Congress  and  iu  the  Electoral 
W.  Fairbanks,  of  Indiana,  was  the  candidate  for  College  shall  be  proportionately  reduced  as  di- 
the  vice-presidency.  rectea  by  the  Constitution  of  the  United  States,* 

The  preamble  of  the  platform  of  the  Republi-  Combinations  of  capital  and  labor  should  not  be 

can    Party,   which   was  adopted   at   Chicago   22  permitted  to  "infringe  upon   the  rights  aiid  in- 

June  1004,  contained  the  following  review  of  the  lercsts  of  the  people,"  although  "when  lawfully 

purposes    fw   which    the   party   ha^    stood    for  formed  for  lawful  purpose,"  such  combinations 

half  a  century.    It  had  been  dedicated,  it  stated,  are  "alike  entitled  to  the  protection  of  the  laws, 

among  other  purposes  in  the  past,  to  "arresting  but  both  are   subject  to   the   laws,   and  neither 

the  extension  of  human  slavery,"  and  using  this  can  be  permhted  to  break  them." 

as  a  lejd,  the  pl&tfottn  developed  lo  detail  the  The  Republican  platform  adopted  at  Chicago 

eroposals    for    the    coming    administration    for  1 8  June   1908,  upon  which  Secretary  of  War, 

which    Mr.   Roosevelt  had  been   nominated  as  William   Howard  Taft.  w;is  ekctal  over   Mr. 

President.     It  stated  that,  "after  four  years  of  Brj'an  (Dem.)  and  others,  was  longer,  though  no 

Democratic  rule^  in  evi!  plight,  oppressed  with  stronger,  than  that  of  1904. 

misfortune,   and  doubtful  of   the   future,  public  Ri'publicanism  under  Mr.  Rooscveh  was  re- 

«edit  had  been  lowered,  die  revenues  were  de-  viewed.      Equality   of   opportunity   was   pointed 

dining,  the  debt  was  growing,  the  Administrar  out    as   a   leading   principle   and   attainment   of 

tion'j   attitude    towards    Spain  -was   feeble   and  American  life  under  Republican  rule.     The  at- 

mortifying,  the  standard  of  values  was  threat-  tainments  of  the  nation  in  bojli  its  internal  and 

eiied  and  uncertain,  labor  was  unenipk>yed,  busi-  externat  affairs  were  described.    The  revival  of 

ness  was  sunk  in  the  depression  which  had  sue-  business  and  the  wise  and  progressive  legisla- 

ceeded  the  panic  of   1893,   hope  was   faint,  and  tion    recently   adopted   were   pointed   out.     The 

confidence   was  gone.*     Then  waa   pointed   out  party  declared  unequivocally   for  a  reviaon   of 

the  proud  allegation  that  the  Republican  Party  the  tariff  by  special  session  of  Congress  imme- 

had  "replaced  a  Democratic  tariff  law,  based  on  diately  following  the  inauguration  of  the  next 

free-trade  principles   aod  garnished    with   sec-  president,  tor  which  purpose  a  thorou^  investi- 

tional     protection,    by    a    a»nsistent    protective  gation   of   schedules   and   trade   conditions   was 

tariff:    and    industry,    free    from    suppression  recommended.    The  currency  laws  were  justi- 

and   stimulated  by   the   encouragement   of   wise  fied.      Tlie   establishment    of    a    postal    savings 

laws,"   had  expanded  to  a  degree  never  before  bank  system  was  favored.     "Greater  supervision 

kuown.   had    conquered   new   markets   and   had  and    control    over    the    tni-ts*    was    urged    by 

created  a  volume  of  exports  which  surpassed  ira-  'greiter   publicity   in   the   management   of   that 

agination ;  tliat  imdcr  the  Dinglcy  Tariff  tabor  clas,?  of  corporations  engaged  in  interstate  com- 

had  been  fully  employed,  wages  had  risen  and  merce  having  power  anil  opportunity  to  effect 

all  industries  had  revived  and  prospered. .  monopolies."     The  parly  gave  its  approval  to 

The  first  declaration  of  principles  for  the  'the  enactment  of  the  Railroad  Rate  Law  and 
future  which  the  platform  contained  was  in  the  vigorous  enforcement  by  the  present  admin- 
favor  of  the  gold  standard,  and  explaining  why  istralion  of  the  statutes  against  rebates  and  dis- 
the  party  favored  this  principle.  The  settle-  criminations';  especially  favoring  su?h  national 
ment  of  affairs  in  Cuba,  Porto  Rico,  the  Philip-  legislation  and  super\-ision  as  would  "prevent  the 
nines,  and  all  the  relations  of  American  future  overissue  of  stocks  and  bonds  by  inter- 
mdu.strial  life  had  depended  upon  the  gold  state  carriers.*  Laws  for  the  protection  of  rail- 
standard.  Our  possession  of  the  Philippines  road  and  government  employes  were  recom- 
was  defended  in  a  strong  paragraph.    The  Pana-  mended;   likewise  the  policy  of  protection  of 
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American  labor  in  general.  The  authority  and 
integrity  of  the  courts  and  cotjri  procedure  were 
upheld.  The  welfare  of  the  American  farmers 
was  duly  considered.  Justice  to  the  negro  wns 
sought  by  clearly  defined  recommendations. 
The  improvement  of  natural  resources  and 
waterways ;  the  strength  and  efficiency  of  the 
army  and  navy;  the  protection  of  Ainerican  citi- 
zens abroad ;  the  extension  of  foreign  com- 
merce; arbitration  and  the  Hague  treaties;  the 
revival  of  the  merchant  marine ;  the  increase  in 
the  pension  list;  maintenance  of  the  civil  serv- 
ice; the  public  health;  the  establish  mem  of  a 
bureau  of  mines  and  mining ;  citizenship  in  Porto 
Rico;  home  rule  in  the  Philippines;  the  com- 
pletion of  the  Panama  Canal ;  the  admission  of 
the  Territories  of  New  Mexico  and  Arizona  as 
separate  States — all  were  given  strong  recom- 
mendations in  this  platform. 

See  also  Democratic  Party,  where  the  re- 
sult of  the  election  itself  is  analyzed.  7  he  proper 
course  of  legislation  in  1909-10  was  unusually 
plain,  on  account  of  the  Chicago  platform  of 
1908.  in  the  drawing  of  which  Mr.  Taft  himself 
had  had  a  prominent  part.  As  President  he  at 
once  upheld  the  fact  that  this  platform  was 
part  of  a  tacit  contract  with  the  people,  and  that 
Its  pledges  were  to  be  fulfilled.  Therefore,  in 
both  his  speeches  and  messages,  he  called  the 
attention  of  the  legislators  repeatedly  to  its 
provisions. 

Since  the  Republican  Party  came  into  power 
for  the  lirst  time  in  1861  it  has  been  continuously 
in  possession  of  the  PresidenCTexcept  during 
the  periods  between  1884  and  i888  and  between 
1892  and  1896.  It  has  been  in  control  of  the 
House  of  Representatives  except  during  the 
44th,  4Sth,  46th,  48th,  49th,  50th,  szd,  and  53d 
Congresses.  It  has  been  in  control  of  the  Senate 
almost  continuously,  the  only  lapse  being  be- 
tween 1879  and  1881  and  between  1893  and  1895, 
It  has  thus  in  effect  had  control  of  the  govern- 
ment for  4^  years  and  there  is  not  a  single 
important  piece  of  legislation  on  the  statute 
books  to-day  which  was  not  placed  there  by  the 
Republican  Party.  The  only  important  legisla- 
tion enacted  by  the  Democratic  Party  in  45 
years  has  been  the  Wilson-Gorman  tariff  act 
which  3  Democratic  President  allowed  to 
become  a  law  without  his  signature  and  which 
was  repealed  by  the  Congress  immediately  suc- 
ceeding that  in  which  it  was  enacted.  The 
Republican  Party  has  brought  two  wars  to  a 
successful  conclusion,— the  Civil  War  and  the 
war  with  Spain.  It  has  abolished  slavery  in  the 
United  States.  It  has  placed  on  the  statute 
books  four  protective  tariff  acts,  the  Morrill 
tariff  of  i86r,  the  tariff  of  1883,  the  McKinley 
tariff  of  rSgo,  and  the  Dingley  tariff  of  189?. 
It  enacted  in  1862  the  Homestead  Law,  under 
which  the  vast  unoccupied  territory  of  the  West 
was  thrown  open  to  settlement  by  American 
citizens.  It  is  responsible  for  the  13th,  14th  and 
I5lh  amendments  to  the  Constitution  and  for  the 
acts  of  reconstruction  immediately  following  the 
Civil  War.  It  is  responsible  for  the  resump- 
tion of  specie  payments  in  1878,  and  for  the 
creation  of  the  Civil  Service  Commission  di- 
vorcing the  subordinate  offices  in  the  government 
service  from  party  politics.  It  is  responsible 
for  the  reform  of  the  rules  of  the  House  of 
Representatives  under  Speaker  Reed  enabling 
the   majority  to   transact  business.     It   is    re- 


sponsible for  the  upbuilding  of  the  American 
nav^  until  it  ranks  third  in  size  among  the 
navies  of  the  world,  and  second  to  none  in  effi- 
ciency. It  has  reorganized  the  army  and  put 
it  in  a  state  of  constant  readiness.  It  has 
added  to  the  national  domain  Alaska,  Porto 
Rico,  Guam,  Hawaii,  and  the  Philippines.  It 
has  set  up  an  independent  republic  in  Cuba. 
Since  it  came  into  power  the  country  has  in- 
creased in  population  from  31443.321  m  i860  to 
nearly  roo,ooo,ooo  in  1912.  The  wealth  has  in- 
creased from  $16,159,616,000  in  i860'to  $130^- 
000.000,000  in  1912. 
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'The  Republican  Party;  Its  History,  Principles, 
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official  proceedings  (1856-1900)  ;  Sherman, 
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(1874) ;  Woodburo.  'Political  Parties  and 
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L.  A.  Coouixx. 
KepubUcB,  The  Htetoiy  of.  The  word  Re- 
public is  derived  from  the  Latin  ret,  a  thing, 
and  pubUcut,  belonging  to  the  people.  The  word 
is  frequently  applied  to  any  group  of  individuals 
having  a  common  interest  in  their  pursuits,  as 
the  republic  of  letters.  Its  general  usage,  how- 
ever, is  as  a  political  designation  for  a  state  or 
country  in  which  the  supreme  power  of  gov- 
erning is  vested  in  rulers  elected  periodically  by 
those  of  its  citizens  who  have  acquired  the  riRht 
to  vote.  In  the  narrowest  sense,  a  republic  is  a 
democracy  where  political  power  rests  in  all  the 
people  and  is  wholly  in  their  unrestricted  con- 
trol. It  is  the  antithesis  of  a  monarchy,  where 
the  power  rests  in  one  individual  or  family  and 
is  self-perpetuating  throu^  dynastic  succession. 
Between  these  two  extremes  of  monarchic  and 
democratic  government  are  other  forms,  of 
oligarchic  or  aristocratic  character,  where  the 
right  of  participation  in  the  direction  of  public 
affairs  is  in  the  hands  of  classes  or  of  a^  re- 
stricted portion  of  the  commvmity.  Strictly 
speaking,  these  are  not  republics,  hut  in  history 
nearly  all  authorities  agree  in  so  regarding  and 
placing  them.  Republics  may  be  divided  Into  two 
distinct  types,  the  centralized  and  the  non-ceK- 
tralized.  A  centralized  republic  is  one  in  which 
all  power  is  deputed  to  and  is  exercised  by  the 
general  government  entirely  independent  of  local 
authority  in  any  of  the  suh-divisions  of  the 
country.  France  and  some  of  the  South  Amer- 
ican republics  are  examples  of  the  centraliied 
republic.  When  the  power  of  the  general  gov- 
'    derived,  to  a  greater  or  less  extent 
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from  th«  local  constituent  bodies  or  states  which 
alM  have  independent  rights  and  powers  over 
which  the  general  government  has  no  constitu- 
tional control,  we  have  the  non-centraliied  re- 
public. The  Greek  republics,  the  free  cities  of 
Germany  and  the  United  States  of  America  are 
examples  of  the  nan-centralized  repubHc. 

The  Earliest  Republics. —  In  pre-historic 
times  when  men  tirst  began  to  feel  the  necessity 
for  communal  control  of  their  affairs'  and  inter- 
relations, government  to<^  somewhat  the  form 
that  has  persisted  in  modem  timea  in  the  mon- 
archy. At  the  beginning  this  was  patriarchal,  a* 
history  shows  us  at  later  date  among  the 
Hebrews,  the  Pelasgians,  and  other  early  races. 
The  head  of  the  family  was  recoRniied  as 
supreme  in  authority,  first  over  his  immediate 
family  and  then  over  its  branches.  As  the  asso- 
ciated families  grew  in  number  and  size,  and 
expanded  into  tribes,  the  strongest  family. or 
RTOup  of  families"  asserted  its  pre-eminenee,  by 
force  or  peacefully,  by  common  consent,  and 
became  the  ruling  power;  hence  the  king  and 
the  dynasty.  It  was  a  reversion  from  this  con- 
dition that  led  to  the  earliest  republics  of  which 
history  has  anything  to  tell.  Among  the  Israel- 
ites, the  patriarchical  or  family  government 
continued  until  the  time  of  the  Egyptian  serf- 
dom. When,  under  Moses,  the  people  escaped 
from  Egypt  and  became  again  free  and  inde- 
pendent, the  Israel  itish  Commonwealth  or 
Republic  was  established ;  it  lasted  nearly  four 
centuries,  from  1491  B.  C.  to  1095  B.  C.  Under 
Moses  and  Joshua  the  government  was  of  the 
consolidated  and  centralized  type.  All  the 
people,  young  and  old,  rich  and  poor,  male  and 
female,  had  a  voice  in  public  affairs  and  the 
privilege  of  political  preferment.  Ifere  we  have 
the  earliest  record  of  choosing  nilers  by  elective 
franchise.  Only  the  priesthood  was  a  privileged 
class.  Laws  were  beneficent  and  wise.  A  gen- 
eral system  of  education  was  established.  The 
military  spirit  was  fostered  so  that  the  nation 
became  a  strong  power.  Usury  was  illegal  and 
interest  was  regarded  with  disfavor.  An 
affrarlan  law  assigned  to  each  family  a  Email 
acreage  of  land  and  this  was  made  inalienable ; 
it  could  not  be  held  under  mortgage  or  sale.  Of 
this  early  stage  of  the  republic  it  has  been  said 
that  "the  descendants  of  Abraham  had  reached 
a  hi^er  state  of  virtue  and  happiness  than  any 
other  nation  of  that  period."  Upon  the  death  of 
Joshua  the  seeds  of  disintegration  were  sown. 
The  different  states  seceded,  forming  inde- 
pendent confederacies,  although  generally  all 
were  united  for  common  defense.  Dissensions 
arose,  patriotism  weakened,  ofKciats  became  dis- 
honest and  finally  the  pei^le,  whose  will  was 
still  the  highest  law  of  the  land,  demanded  of 
Samuel  a  king.  Saul  was  anointed  king  in 
109.S  B.  c.  and  that  was  the  end  of  the  Israel- 
itish  republic. 

Greece.^-ln  the  Heroic  Age,  Greece  was 
divided  into  several  states  or  tribes,  each  ruled 
by  a  chief  or  king.  It  was  about  the  time  of 
the  first  Olympiad  —  776  a.  C.-772  b.  c,  that  the 
people  began  to  aspire  to  political  independence, 
and  they  gradually  deposed  the  kings,  setting  up 
chosen  rulers  in  place  thereof.  At  first  the  new 
governments  were  oligarchal,  but  in  the  course 
of  time,  all  of  them,  except  that  of  Sparta,  be- 
came democratic  The  states  were  only  loosely 
bound  to  each  other  and  naticmal  unitv  was 


altogether  lacking.  Athens  became  foremost  in 
the  time  of  Thucydides  and  exercised  a  sort  of 
sovereignty  over  the  entire  country.  But  after 
a  white  Sparta  imposed  her  oligarchic  srstem 
upon  the  other  states  and  then  again  Thebes 
had  the  ascendancy.  Greek  civilization,  Greek 
laws,  Greek  art,  Greek  literature,  Greek  patriot- 
ism, became  forces  that  have  never  ceased  to 
dominate  the  world.  But  the  passion  for 
wealth  and  display,  local  political  strife  and 
particnlarly  jealousy  between  the  different 
states  and  cities  led  to  dissension  and  disunion. 
Greece  came  under  the  influence  of  the  Persian 
monarchs,  then  was  ruled  by  the  Macedonian 
kings,  Philip  and  Alexander,  and  finally,  when 
in  146  H.  c,  the  Roman  legions  conquered  Mace- 
donia, the  last  Grecian  league,  the  Achrean,  and 
then  Athens,  were  completely  vanquished.  Suc- 
cessively under  the  domination  of  the  Roman 
Empire  of  the  East,  the  Byzantine  Empire  and 
Turkey,  Greece,  finally  reunited,  became  an 
independent  kingdom,  under  a  constitutional 
monarchy  in  1832. 

Carthage. — Carthage  had  its  beginnings  be- 
fore history  had  its  records.  Five  centuries 
before  Christ,  it  flourished  under  rulers  who 
were  not  hereditary,  but  who  were  elected  by 
the  people.  The  Commonwealth  of  Carthage 
was  a  centralized  republic,  unlike  that  of  Greece 
and  similar  to  that  of  Rome.  In  the  Great 
Council  of  the  Stale  and  in  the  Council  of  the 
Elders  there  was  something  of  aristocracy,  but 
on  the  whole  the  people  were  in  control.  There 
was  a  liberal  administration  in  the  interest  of 
all  citizens  alike,  courts  of  Justice,  banking  insti- 
tutions, public  libraries  and  schools  of  literature 
and  art.  Carthage  acquired  great  wealth  and 
a  high  degree  of  civilization.  Her  territory  was 
wide,  extended  and  rich,  and  the  city,  Carthage, 
capital  of  the  country,  was  the  most  superb  of 
that  day,  being  to  the  republic  what  Paris  is  to 
France.  Carthaginians  conquered  the  then 
known  world,  penetrated  to  the  interior  of 
Africa  and  sailed  around  the  Cape  of  Good 
Hope,  and  through  the  British  Channel.  The 
prosperity  of  the  Commonwealth  begat  its 
downfall.  Political  feuds  developed  and  its  citi- 
zens became  divided  into  factions.  Rome,  grown 
in  power,  saw  the  opportunity  for  revenge  for 
earlier  defeats  and  humiliations.  Her  legions 
swept  over  the  country.  Carthage,  the  splendid 
city,  was  blotted  from  the  face  of  the  earth, 
never  lo  reappear,  and  with  her  went  every 
veslige  of   the   republic  of  which   she  was  the 

ffotBc— Like  Israel  and  Greece  Rome  had  its 

political  beginning  in  peoples  who  were  organ- 
ized in  families,  clans  and  tribes.  In  the  early 
Roman  state  a  king  was  the  ruler,  partly  an 
hereditary  chief  and  partly  an  elected  magis- 
trate. Naturally  the  kingly  office  grew  in  im- 
portance and  power  imtil  in  the  time  of  the 
Tarquins  it  was  well-nigh  supreme.  Still  even 
during  this  regal  period  the  people  retained 
much  power.  The  inhabitants  were  divided  into 
two  classes,  patricians  and  clients,  and  the  fran- 
chise and  right  of  ofticc-holding  were  possessed 
only  by  the  former.  A  similar  condition  ejiisted 
under  the  Etruscan  kings,  who  ruled  from  the 
7_th  century  before  Christ.  With  the  deposi- 
tion of  Tarquin,  the  Proud,  at  the  close  of 
the  6th  century  before  Christ,  the  Roman  Re- 
public began  and  lasted  until  27  b.  c,  nearly  live 
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centuries.  Of  the  early  years  of  the  republic 
little  is  positively  known.  Romance  and  tradi- 
tion make  up  a  large  part  of  the  story.  In 
order  to  curb  the  growing  power  of  the  execu- 
tive office,  administrative  authority  was  vested  in 
two  elected  consuls,  with  limited  tenure  of 
office,  but  as  had  always  been,  the  franchise  Still 
renuined  in  the  patrician  class  to  the  exclusion 
of  the  plebeians.  No  sooner  was  the  republic 
fully  established  than  a  struggle  for  power 
began  between  the  two  classes  and  lasted  for 
several  centuries.  The  patricians  endeavored 
to  establish  an  exclusive  aristocratic  ([ovenu&ent 
on  the  ruins  of  the  monarchy,  and  the  plebeians 
demanded  a  large  particq>ation  in  comtnon  civic 
privileges.  Slowly  but  surely  the  plebeians 
^ned.  Gradually  the  social  and  political  bar- 
riers between  the  classes  were  broken  down  and 
by  the  3d  century  before  Christ,  practically 
all  distinctions  in  regard  tto  the  franchise  and 
office  holding  had  disappeared.  In  300  years 
the  Romans  ematuipated  themselves,  first 
from  kingly  and  then  from  oligarchal  domiiM' 
tion.  I>uring  these  and  the  ensuing  centuries, 
constitutional  changes  were  frequent,  but  until 
toward  the  end,  generally  to  the  enlaTgement  of 
the  powers  of  the  people.  Under  this  republi- 
can government,  Rome  arose  to  a  civic  distinc- 
tion unparalleled  at  that  time.  The- story  of  the 
city  and  state  tills  the  most  brilliant  pages  of 
mcitmt  history.  Her  law  is  to-d^y  largely 
the  basts  of  law  throughout  the  civilized  world. 
She  made  herself  mistress  of  the  peninsula  of 
Italy  and  then  conquered  the  world.  Her  power 
became  colossal  and  then  her  conquests  proved 
her  undoing.  War  made  her  a  nulitBry  nation 
and  agriculture  was  neglected.  The  spoils  of 
victory  brought  to  her  enormous  wealth  and 
created  great  fortunes  for  her  soldiers.  Inordi- 
nate extravagances  followed  and  resultantly  the 
condition  of  the  poorer  classes  became  mere  and 
more  distressing.  Reverence  for  law  disap- 
peared, many  attempts  were  made  by  the  aris- 
tocracy (o  control  the  power  of  the  masses  and 
the  state  became  an  arena  on  which  men  were 
merely  contending  tor  power,  wealth  and  influ- 
ence. The  civil  war  in  which  Mariiis  and  Sulla 
were  the  leaders  was  the  final  struggle  between 
the  aristocratic  and  democratic  elements.  Con- 
stitutional government  had  been  long  forgotten 
and  in  the  general  distress  all  classes  of  citizens 
felt  that  a  change  of  government  with  a  strong 
man  at  the  head  was  the  only  thing  that  could 
save  the  state.  So  Sitlla  was  proclaimed  dic- 
tator in  81  B.  c.  In  form  the  republic  endured 
for  50  years  more  under  the  consulships  of 
Pompey,  Ctesar,  Crassus  and  Cicero,  but  it  was 
little  more  than  form.  The.  dictatorship  of 
Oesar  in  48  b.  c,  was  another  step  toward  the 
end,  and  Rome  was  ready  tor  the  empire  when 
Octavjits  Augustus  came  to  the  head  of  the 
state  and  was  proclaimed  imperaior  in  33  B.  C. 
Republican  institutions  more  anil  more  faded 
into  the  background  during  the  lifi^  of  Augustus 
and  in  alt  but  name  he  was  an  abEiolute  mon- 
arch. When  Tiberius  succeeded  to  the  throne, 
Rome  was  an  empire  in  reality. 

Mediaeval  Repubiicf. —  Coming  to  medieval 
times,  there  were  the  Lombard  communes,  the 
independent  cities  of  Italy,  the  free  cities  of 
Germany  and  Iceland,  all  of  which  had  repub- 
lican forms  of  government.  Lombardy,  in  the 
north  of  Italy,  was  a  separate  kingdom,  part 


of  the  Catolingian  empire,  or  annexed  to  the 
German  Empire  until  near  the  ck>se  of  tbe  iptb 
century.  Then  arose  a  munber  of  indcpendnu 
dncbies.  as  Uantua,  Susa,  Piedmont  and  otfaer» 
and  several  independent  cities  that  in  tbc 
nth  century  became  republics.  Amonf  these 
were :  Florence,  Milan,  Padua,  Pucenia, 
Trcviso,  Modena,  Cremona,  Vicenza,  B<dogna, 
and  othesa.  In  them  municipal  omniiation 
grew  np  independent  of  church  or  empire  that 
had  heretofore  dominated.  ConsvJs  were 
elected  by  the  citizens  and  arts,  crafts  and 
guilds  had  part  in  the  control  of  affairs.  Be- 
tween these  cities  there  was  no  firm  federal 
compact  but  in  times  of  danger  they  formed 
powerful  leagues  for  mutual  defense.  But  al- 
thouf^  they  grew  in  wealth,  power  and  influ~ 
ence,  tbeir  governments  were  never  staUe. 
They  quarreled  with  each  other  and  were  torn 
by.  internal  dissensions,  constantly  shifting  be- 
tween the  power  of  the  people  and  the  power 
of  the  few.  The  history  of  Florence,  which  re- 
mained longest  the  champion  of  constitutional 
liberty,  is  a  story  of  centuries  of  contention 
between  the  forces  of  democracy  and  oligarchy. 
One  by  one  these  cities  finally  fell  before  the 
assaults  of  foes,  were  incorporated  into  king- 
doms, duchies  or  principalities,  becoming,  in 
some  instances,  possess  kins  of  Austria  and 
finally  were  incorporated  into  the  kingdom  of 
Italy.  In  the  lOth  century  Genoa  established  a 
free  constitution.  During  the  next  two  centuries 
the  republic  increased  in  wealth  and  power. 
A  world-wide  commerce  was  established,  and 
many  of  the  large  cities  of  Southern  Europe 
and  Asia  came  imder  her  control,  as  Marseilles. 
Nice,  Venice,  and  Constantinople.  At  the  out- 
set, the  constitution  of  the  state  leaned  toward 
an  aristocracy.  A  bitter  antagonism  between 
conservatism  and  democracy  developed,  changes 
of  government  became  frequent,  and  iii  i.l.n 
the  citizens  elected  a  doge  for  life.  Three  cen- 
turies later  Genoa  yielded  to  Austria  and  then 
to  France,  by  the  treaty  of  Vienna  became  a 
tributary  city  of  the  Sardinian  monarchy  and 
ultimately  a  part  of  the  Italian  kingdom. 
Venice  had  an  independent  government  in  the 
middle  of  the  6th  century,  her  rulers  being 
called  military  tribunes.  From  697  to  75S  ">= 
elected  chief  magistrate  was  the  doge,  whose 
authority  was  well-nigh  imperial.  Universal 
suffrage  existed,  but  during  the  season  of  the 
republic's  greatest  prosperity,  wealth  and  aris- 
tocracy for  the  most  part  administered  public 
affairs.  In  time  the  democracy  demanded  more 
rights  and  privileges  and  in  the  tith  and  I3th 
centuries  the  strife  between  the  aristocracy  and 
the  conrnxHialty  was  determined  and  bitter.  In 
1173  the  government  became  essentially  a  pa- 
trician oligarchy  with  constantly  increasing 
power,  and  in  I3g8  pofiiilaf  elections  were 
abolished  by  the  Great  Council.  Further  en- 
croachments upon  the  civic  riirfits  of  the  people, 
expensive  wars  with  sister  republics  and  selfish 
legislation  of  the  oligarehy  undermined  patriot- 
ism, and  for  four  centuries  the  classes  fought 
with  each  other.  In  1674  the  oligarchy  yielded 
to  the  commonalty  and  for  another  century  the 
reptiblic  continued  in  varying  fortune  unlit 
Napoleon,  in  I7{)7.  placed  it  under  the  doming- 
tion  of  Austria.     Amalfi,  on  the  west  coaM  of 
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capital  of  a  fiontishioK  repablic.  Toward  tbe 
close  ai  ihe  nth  ccntMry  Anulti  was  subjugated 
br  the  Nortnans. 

Later  Struggles. —  The  laTger  towns  and  com- 
munities of  northwestern  Europe  gradnaliy 
freed  themselves  from  the  exactions  of  feudal 
lords  and  became  iitdependent.  From-  the  be- 
gmning  of  the  lath  century  they  established  a 
large  commercial  intercourse  between  them- 
selves and  with  the  world.  To  protect 
themselves  against  marauders  and  to  de- 
velop their  commercial  iirteresls,  they  formed 
the  Hansealic  League  in  the  13th  century. 
Hanibiirf;,  Lubeck,  Bremen.  Frankfort  and 
Cologne  were  the  principal  cities  in  this 
league,  but  city  after  city  joined  the  union 
until  it  embraced  8s,  and  in  power  matched 
the  strongest  govemni«tits  of  Europe.  These 
cities  were  sorereign  'States  and,  white  pait 
of  the  German  confederation  or  empire,  (hey 
exercised  full  authority  in  their  local  af- 
tairs.  In  the  Hanse  cohfederacy  they  held  the 
Baltic  in  dominion  and  conl.rolled  the  foreign 
commerce  of  Northern  Europe.  The  leagne 
lasted  until  1636  ahhongh  previous  to  that  date 
it  had  been  shorn  of  its  powers.  Moetof  the 
cities  had  been  absorbed  Into  the  Gerwiftn  king' 
doRis  or  principaifttes  and  at  la^t  only  Ham- 
burg, Lubectc,'  Bremen  and  Frankfort  remained 
Independent.  In  1813  these  four  became  friw 
members  of  the  German  confederacy,  but  in 
1866  Frankfort  fell  to  Prussil.  Hamburfr.  Lu- 
beck and  Bremen  still  retain  their  freedom  in 
local  affairs,  being  governed  hj  chambers  of 
representatives  elected  by  popular  vote.  Ice- 
land was  settled  by  exiles  from  the  tyranny  of 
the  princes  of  Norway,  Denmark  and  Scotland, 
in  the  lOth  century  and  a  republican  form  of 
government  was  established  in  gaB.  At  the 
head  was  placed  a  supreme  magistrate,  elected 
by  the  people  and  sharing  authority  with  a  Mn- 
eral  assembly.  This  form  of  government  lasted 
for  nearly  400  years  and  Iceland  attained 
to  civilization  and  a  measure  of  prospei^ 
ily.  fint  internal  dissensions  sprang  up  and 
civil  wars  devastated  the  island.  In  t6ai  the 
national  council,  by  common  consent  of  the  peo- 

Eile,  tpviied  Hbco,  King  of  Norway,  to  become 
ceiand's  rnler  and  in  1380,  again  by  common 
consent  and  peaceful|y,  the  island  was  trans- 
ferred (o  Denmark.  During  the  lOth,  nth,  lath, 
and  13th  centuries,  the  whole  of  BelRium  and 
Bavaria  was  split  up  into  small  dominions.  In 
1383  the  house  of  Burgundy  obtamed  control 
of  this  territory,  wltich  afterward  became  the 
17  provinces  of  the  Netherlands.  Following  the 
Burgundian  rule  came  the  long  struggle  with 
Spam,  which  ended  in  1648  with  the  pe^ce  of 
Westphalia;  by  which  the  independence  of  the 
Republic  of  the  United  Provinces  was  ackntiwl- 
edged  by  the  great  powers  of  Europe.  The 
provinces  had  formally  united,  wttli  William  of 
Orange  as  stadtholder,  in  1580.  The  republic 
continued  through  many  vicissitudes  for  two 
centuries,  the  people  enjoying  political  freedom 
and  the  nation  acquiring  a  high  degree  of 
power  and  prosperity.  European  politics  could 
not  withhold  its  hand  from  the  Netherlands, 
and  the  Dutch  provinces  were  in  constant  tur- 
moil within  and  engaged  in  war  without.  In 
1747,  through  all  these  influences,  William  IV. 
was  made  captain  and  admiral-general  of  the 


whole  union  and  itadtholder  of  the  seven 
provinces :  a  little  later  .diese  ofi5cea  were  made 
hereditary  in  both  the  male  and  female  lines. 
At  the  time  of  tb«.  French  Revolution,  the  stadt- 
holder was  driven  out  by  the  French  and  the 
old  republican  forms  of  govemmoit  re-estab- 
lislTed,  hut  in  (814  the  people  recalled  the  Prince 
of  Orange  from  his  eicile  in  England  and  estab- 
lished the  monarchy,  under  William  I.,  King 
df  the  Netherlands. 

FroHfr.— The  first  French  republic  had  an 
ingloriouR  career  bf  12  years.  It  began  with 
the  overthrow  of  the  monarchy  in  1792,  and 
ended'  with  the  crownint;  of  Napoleon  as  Em- 
perotot  France,  in  1804.  The  la  years  of  this 
republic  were  13  years  of  terror.  A  state  of 
anarchy  existed,  not  a  State  of  government.  It 
was  a  de^Mtism  of  a'  democratic  mob  united 
with  the  despotism  of  a  democratic  dictatorship. 
When  the  passion  of  the  hour  had  burned  itself 
out  and  Robespierre,  Marat,  Danton,  and  other 
leaders  had  fallen^  France  turned  af^ain  to  a 
nroftirchy  for  self-pt^servation.  For  the  second 
time  the  people,  in  1848,  owerthrew  the  mon- 
archy and  revest ab(i shed  a  refmhlic.  The  king, 
Louis  Phillippe,  abdicated  and  fled  to  England 
atid  a  netv  Constitution  was  adopted,  providing 
for  a  president,  a  COtftiC*!  of  state,  and  an  sssem- 
My  elected  by  popular  vote.  Louis  Bonaparte 
was  elected' the  first  president,  and  in  iS.sa,  by 
an  aHiost  unanimons  vote,  lie  was  accepted  ai 
hereditary  emperor  nAdtr  the  nanie  of  Napoleon 
IIT,  The  second  empire  lasted  for  18  years 
and  was  succeeded  by  the  thini  republic  in  1870, 
which  was  in  stable  and  unthreatened  existence 
in  1905.  TTie  defeat  of  France  bv  Germany  in 
iBTO  led  to  the  overthrow  of  Napoleon  III.,  and 
the  Napoleonic  dj-nastj-.  For  more  than  a  third 
of  a  century  now  France,  the  republic,  has 
steadily  grown  in  wealth  and  power,  and  is 
reckoned  as  one  of  the  strongest  nations  of 
Europe.  Its  government  is  a  pure  democracy 
and  authority  is  vested  in  a  president  elected 
for  seven  years,  by  the  Congress  and  a  Senate 
and  Chamber  of  Deputies  elected  by  the  people, 
the  latter  by  popular  vote,  and  the  former  by 
an  electoral  body. 

Switzerland. —  Besides  France  there  are  now 
three  republics  in  Europe.  The  most  important 
is  that  of  Switzerland.  The  Swiss  republic 
dates  from  lagi,  when  the  men  of  Uri,  Schwyi 
and  Unterwalden  entered  into  a  defensive 
league.  Other  cantons  were  added  to  the  league 
until,  in  1798,  under  the  influence  of  France, 
the  Helvetic  Republic  was  formed  with  a  regu- 
lar constitution.  In  1815  the  perpetual  neutral- 
ity of  Switzerland  and  the  inviolability  of  her 
territory  was  guaranteed  by  the  powers  of 
Europe.  The  republic  is  non-centralized,  each 
canton  having  independent  local  powers.  The 
federal  government  consists  of  a  state  council 
of  mem^rs  elected  by  the  separate  cantons  and 
a  national  council  elected  by  the  people  as  a 
whole.  The  president  and  the  vice-president 
are  elected  for  terms  of  one  year  by  the  federal 
assembly.  Universal  suffrage  prevails  and  the 
compulsory  referendum  and  popular  initiative 
are  features  of  legislative  procedure. 

Andorra. —  Andorra,  in  a  valley  of  the  east- 
ern Pyrennees,  between  France  and  Spain,  is 
under  the  joint  suzerainty  of  these  two  countries. 
It  was  declared  a  free  state  by  Charlemagne  and 
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has  alwajrs  retained  its  independence.  It  is  gov- 
erned by  a  council  of  24,  elected  by  the  people, 
and  the  chief  executive  is  a  member  of  the 
council,  elected  for  life  by  his  associates.  It  hts 
a  population  of  less  than  10,000, 

San  Marino, —  San  Marino,  in  Italy,  is  the 
oldest  existing  republic  in  the  world.  It  un- 
braces Ave  villagea  with  a  population  of  about 
8,000.  The  general  governuiEnt  is  intrusted  to 
a  council  of  60,  the  chief  officer  being  termed 
Captain-Regent. 

The  United  States.— On  the  western  hemi- 
sphere, with  the  exception  of  the  Dominion  of 
Canada  and  the  smaller  dependencies  of  Great 
Britain,  France  and  Denmark,  every  countty  is 
under  a  republican  form  of  government.  The 
United  States  of  America  is  the  oldest  of  these 
republics,  [he  most  exteiisive  in  territory  and 
the  largest  in  population.  It  stands  amonK  the 
world's  greatest  powers  and  in  its  influence  it 
dominates  tlie  western  world.  As  a  nation,  the 
United  States  originated  in  the  colonies  of 
Great  Britain  that  existed  in  the  eastern,  mid- 
dle and  southern  sections  of  the  New  World 
in  the  i8th  century.  The  inhabitants  of  these 
colonies  were  mostly  of  English  origin  but  they 
rebelled  against  the  rule  of  the  mother  country 
and  united  in  establishing  themselves  as  a  free 
nation,  under  the  Declaration  of  Independence 
in  1776.  In  form  of  government,  the  country 
is  a  non-centralized  republic,  and  its  constitu- 
tion and  form  of  government  have  been  the 
pattern  upon  which  all  republics  have  been 
modelled  since  its  beginning.  The  president, 
who  serves  for  a  term  of  four  vears,  is  chosen 
by  an  electoral  college,  the  members  of  which 
are  eJected  by  popular  vote  in  the  several  states 
and  represent  the  state -at-large  and  its  con- 
gressional districts.  The  Senate  consists  of  two 
members  from  each  slate,  elected  bv  the  state 
legislature.  The  House  of  Representatives  con- 
sists of  members  elected  by  popular  vole  in  the 
separate  congressional  districts  in  tlie  several 
<tates.  There  is  a  federal  judiciary  and  in 
foreign  relations,  interstate  commerce,  army 
and  navy  afiairs,  navigation  and  postal  service, 
the  federal  government  is  supreme.  Each  state 
is  wholly  independent  in  the  control  of  its  own 
affairs,  having  a  form  of  government  like  the 
federal,  a  governor,  upper  and  lower  houses  of 
legislation  and  state  judiciary.  The  nation  has 
had  a  prosperous  existence.  It  had  been  en- 
gaged in  wars  with  England,  France,  Mexico 
and  Spain,  and  passed  through  a  civil  war, 
1861-S,  the  greatest  that  the  world  has  ever 
known.  It  has  expanded  until  now  it  covers 
the  northern  part  of  the  hemisohcre  from  the 
Atlantic  to  the  Pacihc  and  from  Canada  on  the 
north  to  Mexico  on  the  south.  As  a  result  of 
the  Spanish- American  war,  the  republic  entered 
upon  a  colonial  policy  and  extended  its  opera- 
tions across  the  Pacific.  It  acquired  the  Philip- 
pine Islands  by  llie  treaty  of  18158  and  also  the 
islands  of  Porto  Rico  and  Guam,  and  all  three 
have  been  held  as  colonial  dependencies. 
Hawaii,  whose  while  citizens  had  revolted  from 
native  monarchial  nile  and  set  up  an  independ- 
ent republic,  was  annexed  to  the  United  Stales 
in  l8g8  as  a  territory.  For  centuries  the  island 
of  Cuba  was  under  the  misrule  of  Spain.  In- 
surrection followed  insurrection  against  the 
Spanish   power,  but  Cuba  was   held  fast  as   a 


^Mni^  colony  until  the  Spani^-Amecicwi 
war,  of  which  it  was  the  causes  la  the  pc^ 
treaty  between  the  United  States  and  Sparn, 
Cuba  was  relinquished.  It  was  temporarily 
held  by  the  United  Slates  pending  the  establish- 
ment of  a  itable  home  government,  but  in  igoi 
this  was  accomplished  and  in  the  following 
year,  with  Tomas  Estrada  Pahna  at  its  head, 
free  Cuba  took  its  place  as  the  latest  republic 
in  the  world.  Universal  suffrage  with  educa.' 
tional  qualiiicatioas  (H'evails,  and  the  form  of 
federal  government  and  methods  of  election  fol- 
low closely  those  of  the  United  States  of 
America. 

Soulk  America. —  The  South  American  re- 
publics arc  ten  in  number,  Argentine,  Bolivia, 
Brazil,  Chile,  Colombia,  Ecuador,  Paraguay, 
Peru,  Uruguay  and  Venezuela.  Early  in  the 
itith  century  Spain  invaded  and  subjugated 
Peru  and  achieved  a  conquest  of  almost  the 
entire  South  American  continent  For  three 
ceitturies  she  was  able  to  master  and  hold  not 
only  that  portion  of  the  hemi^here,  but  also 
territories  of  Mexico  and  Central  America  and 
a  great  part  of  what  is  now  the  western  and 
southwestern  section  of  the  United  States.  In 
Soutll  America  she  divided  power  only  with 
Portugal.  In  the  hrst  quarter  of  the  19th  cen- 
tury most  of  the  South  American  states 
achieved  their  independence  and  established 
themselves  under  r^ublican  forms  of  govern- 
ment The  agitation  for  emancipation  broke 
out  almost  simultaneously  in  different  parts  of 
die  continent  but  was  not  always  quickly  or 
easily  successful.  In  1810  the  Chilians  revolted 
against  the  king  of  Spain  and  a  junta  which 
met  at  Santiago  elected  the  Marquis  de  la 
Plate,  a  native  Chilian,  president  of  the  repub- 
lic, but  it  was  not  until  1818  that  indepiendence 
was  formally  proclaimed.  A  constitution  was 
voted  in  1833.  The  Argentine  provinces  freed 
themselves  from  the  Spanish  yoke  in  1810,  but 
wei-e  immediately  embroiled  in  disputed  and 
contentions  among  themselves.  The  history  of 
tJie  republic  is  a  record  of  anarchy,  civil  conten- 
tions and  warfare  with  European  nations  and 
sister  republics.  The  existing  constitution  was 
adopted  in  1853-  Paraguay  gained  its  independ- 
ence in  1811,  and  after  a  short  period  of'gov- 
ernment  by  two  councils,  the  supreme  power 
was  seized  in  1815  by  Dr.  Jose  Caspar  Rod- 
riguez Francia,  who  exercised  autocratic  sway 
as  dictator  until  his  death  in  184a  A  state  of 
anarchy  followed  and  lasted  two  years,  after 
which  a  National  Congress  put  two  consuls  at 
the  head  of  affairs.  The  dictatorship  of  Presi- 
dent Lopez  followed,  and  in  1870  a  new  con- 
stitution was  voted,  making  the  country  a  full- 
fledged  republic.  Bolivar,  the  liberator,  began 
his  work  for  freeing  South  America  from  the 
Spanish  yoke  in  iSog.  After  alternate  defeat 
and  success,  he  finally  triumphed,  and  in  1819 
united  New  Granada  and  Venezuela  as  a  re- 
public under  .the  name  of  Colombia.  In  183a 
the  rgiublic  split  up  into  Venezuela,  Ecuador 
and  New  Granada,  and  after  several  changes 
in  constitution  and  in  state  membership,  the 
country  became,  in  1886.  the  Republic  of  Colom- 
bia. In  1820  San  Martin,  at  the  head  of  an 
invading  army  from  the  republic  of  Chile,  en- 
tered Penij  drove  out  the  Spanish  authorities 
and  proclaimed  himself  Protector.    Two  years 
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later  Simon  Bolivar,  at  the  request  of  San 
Martin,  entered  the  country  and  was  appointed 
Dictator.  Under  Bolivar,  Peni  achieved  her 
full  freedom.  A  succession  of  civil  wars  and 
constitutional  changes  followed  during  a  period 
of  over  30  years.  A  constitution,  in  the  modem 
spirit,  was  proclaimed  in  1856  and  imder  it  the 
republic  has  continued  since.  In  1825  the  re- 
public of  Bolivar  was  institiitd  from  the 
southern  province  of  Peru  by  Simon  Bolivar 
and  named  after  its  founder.  The  constitution 
that  was  then  formed  underwent  important 
modifications  in  1828,  1831,  1863  and  1880.  For 
nearly  two  centuries  the  territory  of  Uruguay 
was  the  subject  of  almost  constant  contentipn 
between  Brazil  and  Buenos  Ayrcs.  In  1828, 
by  the  mediation  of  England,  the  northern  part 
of  the  territory  was  ceded  to  Brazil  and  the 
southern  part  was  erected  into  (he  reotiblic  of 
Uruguay,  having  declared  its  independence 
three  years  before.  The  constitution  was  estab- 
lished in  1830.  The  republic  of  Ecuador  was 
constituted  in  1830.  as  the  outcome  of  a  civil 
war,  which  separated  the  members  of  the 
oriKinal  republic  of  Colombia  formed  by  Simon 
Rotivar  upon  the  ruins  of  the  Spanish  kingdom 
of  New  Granada.  Its  constitution  was  voted  in 
1844  and  modified  in  1887.  Venezuela  also  had 
its  origin  in.  [830  in  the  break  up  of  the  Bolivar 
republic  of  Colombia.  The  Spanish  flag  was 
cut  down  in  this  province  in  1811  and  the 
struggle  against  Spam  was  carried  on  until  1833, 
when  the  Spanish  troops  were  completely  ex- 
pelled. The  charter  of  fundamental  laws  was 
put  in  force  in  1S30  and  has  been  several  times 
modified.  Of  all  the  South  American  countries, 
Brazil  remained  longest  under  a  monarchy.  It 
was  an  apanage  of  Portugal  until  1S15.  The 
royal  family  of  Portugal  fled  to  Braril  in  1807 
and  establishing  the  throne  there,  the  colony  was 
declared  a  kingdom  in  1815.  When  the  royal 
family  returned  to  Portugal  in  1821,  Brazil  d^ 
dared  itself  independent  with  Dom  Pedro,  son 
of  Don  Joao  VI.,  of  Portugal,  as  Emperor. 
The  throne  came  to  Dom  Pedro  II.  in  1831,  and 
he  ruled  until  i88g.  when  by  a  revolution  he 
was  deposed  and  with  his  family  exiled  to 
Europe.  Brazil  was  declared  a  republic  under 
the  name  of  the  United  States  of  Brazil.  In 
origin,  in  career,  and  in  bjtm  of  constitutional 
government,  the  South  American  republics  show 
striking  simitariw.  The  cry  for  liberty  ex- 
pressed in  the  French  Revolution  and  more 
especially  the  successful  establishment  of  the 
republic  of  the  United  States  of  America  in- 
spired the  patriots  of  the  southern  part  of  the 
hemisphere  to  the  stniggle  for  freedom.  In  es- 
tablishing constitutional  government,  they  took 
pattern  from  the  United  States  of  America. 
Universal  suffrage  with  age  and  educational 
qualifications  prevails.  The  central  government 
in  each  republic  consists  of  a  president  and  two 
legislative  branches,  a  senate  and  a  honse  of 
representatives,  or  house  of  deputies.  'lethods 
of  electing  the  president  and  members  of  the 
senate  and  the  house  vary  somewhat,  but  di- 
rectly or  indirectly  the  princiole  of  the  rule  of 
the  pec^le  is  adhered  to.  The  states  or  prov- 
inces that  constitute  each  republic  generallv 
have  full  freedom  in  their  local  affairs,  although 
in  several  republics  federal  officers  have  more 
or  less  control.    Theoretically  the  South  Amer- 


ican governments  are  non-centralized  republics. 
Practically  the  federal  government  is  a  strongly 
centralized  power.  The  population  may  be 
broadly  divided,  as  far  as  government  is  con- 
cerned, into  two  classes,  the  ignorant  and  in- 
different, and  the  ambitious  and  turbulent 
Consequently  the  history  of  these  governmentt 
has  been  almost  uniformly  a  story  of  intrigue, 
revolution,  sanguinary  civil  war  and  domestic 
upheaval.  Presidents  have  held  themselves  in 
power  by  bayonets,  usurpers  have  arisen  sup- 
ported by  the  army,  and  dictators  have  ruled 
under  the  name  of  presidents  and  nominally 
so  elected.  Nearly  all  of  the  republics  are  laden 
heavily  with  debts  and  are  in  frequent  con- 
troversy with  their  foreign  creditors.  Brazil 
and  Chile  are  the  most  stable  and  most  promis- 
ing of  these  republics. 

Central  America.—  The  Central  American 
republics  are  Costa  Rica,  Guatemala,  Honduras, 
Nicaragua,  San  Salvador  and  Panama.  Cen- 
tral America,  after  freeirig  itself  from  Spain  in 
tSai,  until  which  time  it  was  known  as  tlw 
kingdom  of  Guatemala,  was  attached  to  the 
kingdom  of  Mexico.  In  1833,  Guatemala,  Hon- 
duras, Nicaragua  and  San  Salvador  formed  an 
independent  federal  union,  under  the  name  of 
the  United  States  of  Central  America.  Subse- 
quently the  states  dissolved  this  alliance  and  be- 
came independent,  Guatemala  in  1847,  Honduras 
in  1839,  Nicaragua  in  1858,  Costa  Rica  in  t&H) 
and  San  Salvador  in  1853.  These  republics  arc 
republics  only  in  name.  Each  has  a  constitu- 
tional government  and  popular  suffrage.  In 
form  the  federal  authority  consists  of  a  presi- 
dent, and  two  legislative  houses.  In  fact  the 
government  is  always  in  the  hands  of  a  few 
stroiv  men  who  exercise  autocratic  power. 
Revolutions  are  frequent,  the  factions  resort  to 
arms  whenever  desire  or  opportunity  impels, 
and  there  is  no  security  of  life  or  proferty. 
Panama,  which  may,  perhaps,  be  considered  at 
belonging  almost  as  much  to  South  America 
as  to  Central  America,  was  originally  part  of 
the  republic  of  Colombia.  When  the  latter 
country  hesitated  in  coming  to  an  understand- 
ing with  the  United  States  in  regard  to  the 
construction  of  the  Panama  canal  in  1903,  the 
department  of  Panama  seized  the  opportunity 
to  secede  from  her  associate.  There  was  a 
bloodless  revolution  of  a  few  days.  Panama 
declared  itself  an  independent  republic  and  was 
recognized  at  once  by  the  United  States.  Now 
that  the  work  npon  the  Panama  canal  through 
its  territory  has  been  begun,  ii  is  practtcally 
under  the  protection  of  the  United   States. 

West  Indies.— In  the  West  Indies  is  an 
island  on  which  there  are  two  nominal  re- 
publics, known  as  the  black  republics.  Hayti, 
governed  first  by  Spain  and  then  by  France, 
became  free  in  I793.  First  the  free  colored 
population  gained  the  franchise  in  1797  and  then 
all  the  negroes  in  1793  under  the  leadership  of 
Touissant  I'Ouverture,  acquired  freedom.  In 
the  last  century  the  island  had  varying  for- 
times,  sometimes  under  English.  French  or 
Spanish  domination,  twice  an  emnire  and  sev- 
eral times  republican.  San  Domingo  republic, 
on  the  eastern  end  of  the  island,  was  established 
in  1844.  The  government  is  in  the  hands  of  an 
elected  president  and  two  legislative  houses,  but 
control  of  affairs  is  constantly  being  changed 
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by  revolifiions  and  the  setting  up  of  dictator- 
ah^s.  The  republic  of  Hayti,  on  the  western 
end  of  the  island,  has  a  similar  history,  under 
a  like  form  of  ^veriiment  proclaimed  in  1867. 
In  botli  republics  the  government  is  in  the 
hands  of  negroes  and  mulattoes  who  constitiite 
almost  the  entire  population. 

Mexico.^  From  the  lime  that  Cortes  con- 
qnercd  Mexico,  1518-20,  that  country  remained 
in  the  hands  of  Spain  for  three  full  centuries. 
Finally  in  1810  rebellion  broke  out  and  Iturbide, 
the  liberator,  was  proclaimed  emperor.  Upon 
the  death  of  Iturbide,  the  armjr  organized  a  re- 
public and  Mexico  was  entirely  fr<ed.  For 
nearlv  half  a  century  there  was  only  the  merest 
semblance  of  government  of  any  kind.  The 
history  of  the  period  is  a  record  of  anarchy, 
intrigue,  revolution,  military  leaderships  and 
dictatorships.  In  1857  a  constitution  was 
formed,  but  the  existing  condition  of  internal 
disorder  did  not  tenninate.  The  French  made 
war  against  Mexico  and  Maximilian  was  created 
emperor  by  a  provisional  government  in  1S63. 
Upon  the  execution  of  Maximilian  in  1867  the 
republic  was  more  tirmly  established  btit  it  was 
not  until  as  late  as  1S78  that  under  Porfirio 
Dial  the  country  became  settled.  Mexico  is  a 
federative  republic,  divided  into  states,  each  of 
which  manages  its  Dwn  local  affairs,  while  the 
whole  are  bound  together  by  fundamental  and 
constitutional  laws.  The  powers  of  government 
an  exercised  by  a  president,  senate,  house  of 
representatives  and  judiciary. 

Africa.'-On  the  western  coast  of  Africa  is 
the  republic  of  Liberia,  which  represents  an 
attempt  made  by  American  philanthropists  to 
prove  the  capacity  of  the  negro  race  for  self- 
government.  Founded  in  1820  by  the  American 
Coloniiation  Society,  it  was  organized  as  an 
independent  state  in  1847  and  acknowledged  first 
by  England  and  other  nations  of  Europe  and  by 
the  United  States  in  1861.  The  constitution  of 
die  republic  is  copied  from  that  of  the  United 
States  and  the  rifi^t  of  suffrage  is  inalienable  to 
every  male  citizen  who  owns  real  estate.  As  00 
while  man  can  be  admitted  to'  citizenship,  and 
as  none  but  citizens  can  hold  real  estate, 
the  republic  is  in  absolute  control  of  men  of  the 
African  race.  It  is  a  fairly  prosperous  country 
but  is  heavily  loaded  with  debt  and  has  been 
constantly  torn  by  political  disorder.  Executive 
power  is  vested  in  a  president  and  legislative 

Kwer  in  a  senate  and  house  of  representatives. 
the  southern  part  of  Africa  the  Boers  of 
Dutch  origin  founded  two  republics.  The 
Orange  Free  State  was  established  by  Boers 
who  in  1836  and  following  years  quitted  Cape 
Colony  in  order  to  separate  themselves  from 
British  rule  there.  In  1854  the  independence  of 
the  republic  was  declared  and  a  constitution 
proclaimed.     The  legislative  authority  is  vested 


qualifications.  The  president  is  elected  by 
versal  suffrage.  Similar  to  the  history  of  the 
establishment  of  the  Orange  Free  State  is  that 
of  the  South  African  Republic,  known  also  as  the 
Transvaal.  It  was  formed  by  Boers  who  moved 
fri>m  Cape  Colony  and  Natal  and  in  1852  its 
independence  was  acknowledged  by  Great  Bri- 
tain, A  constitution  was  adopted  in  iS.iia.  There 
was  never  lasting  peace  between  the  Transvaal 


and  its  British  neighbors  to  the  south.  In  1877 
the  country  was  annexed  to  Great  Britain,  but 
the  Boers  gained  their  freedom  again  under  the 
treaty  of  1881.  Great  Britain  acquired  suze- 
rainty over  the  foreign  relations  of  the  republic 
in  1884.  Friction  between  the  two  countries 
continued  unceasingly  and  finally  culminated  in 
onen  war  in  iSgg,  which  resulted  in  the  defeat 
of  the  Boers  and  the  addition  of  the  republic 
to    the    South    African    possessions    of    Great 

Duration  of  Rcpublics.~ll  is  not  easy  to  set 
down  in  each  case  precisely  the  length  of  years 
that  the.'ie  republics  have  existed.  Among  his- 
torian? there  are  differences,  in  most  instances, 
as  to  the  dates  of  beginning  and  ending.  Some 
authorities  date  from  the  physical  overthrow  of 
3  monarchy  or  other  form  of  govenimeut  pre- 
ceding, others  from  the  commencement  of  the 
struggle  for  popular  rights,  others  from  the 
adoption  of  a  constitution  and  so  on.  Some 
accept  as  the  end  the  accession  of  king  or  em- 
peror, of  the  actual  establishment  of  a  new  form 
of  authority,  while  others  hold  that  the  republic 
really  became  non-enistent  before  those  events 
occurred  to  finally  and  formallv  mark  its  disap- 
pearance. Frequently  the  birth  or  the  death  of 
a  republic  has  been  a  gradual  development  ex- 
tending over  many  years,  so  that  it  is  almost 
impossible  to  fix  the  exact  time  when  it  was 
filly  fledged,  or,  on  (he  other  hand,  had  passed 
away  completely.  Some  republics,  noticeably 
those  of  South  America  and  Central  America, 
have  had  intemipted  careers,  republican  rule  in 
them  being  frequently  suspended  for  a  few 
months  or  even  years,  while  dictators  have  held 
power  although  in  form,  at  least,  it  has  been 
practically  continuous.  Others  have  begim  as 
members  of  a  republican  federation  and  later 
have  been  established  entirely  independent. 
Venezuela,  Colombia  and  Ecu^or  were  orig- 
inally um'ted  in  the  one  republic  of  Colombia; 
Guatemala,  Honduras,  Nicaragua  and  San  Sal- 
vador were  first  wiembers  of  «  federal  union.  It 
is  a  dispirted  question  whether  such  republics 
should  be  considered  as  dating  from  the  begin- 
ning of  the  federation  or  from  the  beginning  of 
their  individual  indeoendence.  In  the  anuended 
table  the  former  view  is  generally  taken;  ap- 
proximately then,  the  duration  of  life  of  the 
world's  repuUics  is  as  follows': 
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REPUDIATION 

improvement   upon   the   despotic   rule  of   Spain 

that  they  succeeded.     The  first  French  republic 

was  undis^ised  anarchy;  the  second  was  merely 

_,  i       -        in  comparison,  a  temporary  flurry,  but  the  third 

SS!' lllT'l". '»K™  "'""'  '"  "  "™  "'•■  "■=  •"•<  '""'"• 

Chile iSiiisia los  years,    decades  of  the  French  kingdom  or  empire.    The 

gi«t™»l« iSaj-ign 89  years.    United    States    of    Atnerica,    under    republican 


form  of  government,  in  all  that  goes  to  make  up 


Nlearuiu iSij-igia Ss>  year..      '""-  "'  »":.- "■■■•.■"—  "i=.  k"u^  iw  .i™^  u^ 

San  SdYador 1813-1911 Sg  yean,  a  great  nation,  has  advanced   to   the   forefront 

Cotu  Rica  1811-1911 91  yesttfc  of  world  powers.    Brazil  has  been  as  well  gov- 

g^ J|S:;!I!J ,oi™!"  ^""^  '"*«  ''«:='*=  ^""l  ^f"^'*  "'  '"  republican 

S»n  Doniiopi**."!''!^"!"iii844-i9ii!t!!;!  68  years!  existence  as  it  was  even  under  the  last  Dom 

Cuba 1903-1911 9  yean.  Pedro,  moat  beneficent  and  most  democratic  of 

5'™'    ;??f;?!i '5  ^™"'  monarchs.    The  lesson  to  be  drawn  from  the  his- 

Panama  -   -...--,..-,---... -i9D3-191). -- ...     9  years.  ^               ^      _i_                     n'                  ,l   .. 

Portugal 1911-1911 1  y»rs.  tory     of     these     republics     is     that     men     are 

China  .  1911 —  yeata.  able  to  goverir  themselves   well.     The   dangers 

and  evils  that  may  threaten  the  republic  have 
Of  these  48  reptiblks  33  were  in  existerce  in  always  been  and  are  now  the  dangers  and  the 
1912.  Taken  altogether,  history  shows  that  evds  inherent  to  the  period,  and  threatening  to 
these  nations  have  been  as  sUble,  prosperous,  any  government,  republican  or  otherwise.  The 
influential  and  powerful  under  republican  forms  elasticity  of  republicanism,  permitting  of  easier 
of  KOverament  as  tinder  monarchial  or  other  adaptation  to  changing  conditions  and  readier 
form.  No  dynasties  can  compare  in  years  of  conformity  to  the  needs  of  the  people,  gives  it 
existence  with  the  12  centuries  of  Venice  the  ^  advantage  over  the  more  ngvd  monarchy. 
n  centuries  of  Andorra,  and  the  .0  centliries  J"'.'^'  t^e  general  trend  of  the  19*  "^"tury  was 
of  San  Maritio  Few  can  .how  longer  hfe  than  t--^  Hlrt"TepSi,llcr,hat  h^sto^yir^of 
the  republics  of  Israel,  Carthage^  Greece  Rome  ^^^  ^t^.t^d  then  Tnd  all  of  them  are  now  in 
Genoa.  SwitzerUnd  and  the  Hanse  c.nes  of  ^^^^^^^^^  ^t  the  beginning  of  the  2Mh  century 
Germany.  The  ancient  republics  of  Greece,  ^^^^  ^^^^^  one-half  of  the  territory  that  is  in- 
Carthage.  Rome.  Lombardy.  Venice  and  Genoa  ^,„^gj  ;„  (he  civilized  world  belonged  to  re- 
were  the  greatest  nations  of  their  times,  yj^^  ^„j  j„,|  on^.thirj  (,(  the  population  in 
In  art  literature,  law.  commerce,  all  that  goes  ^^  t^e  civilized  countries  lived  under  republican 
to  make  up  the  beat  of  modem  civilizatioD.  they  ^ule.  Portugal  and  China  are  the  latest  countries 
led  the  world  for  more  than  a  thousand  years,  to  adopt  a  republican  form  of  government,  and 
and  left  a  heritage  of  good  for  all  mankind  com-  republican  agitation  is  active  in  Spain  and 
ing  after  them,  such  as  can  be  credited  to  no  jtaiy 
monarchy.    The  death  of  those  that  have  gone 

out  of  existence  was  not,  as  is  claimed  by  some,  Repu'diation,       originally       an       American 

due  to  defects  peculiar  to  the  republican   form  term,   now   used   in   all   English-speaking  coun- 

o(  goremment.     It  came  about  naturaltj-  from  tries,   signifying  the  refusal   of  a  national   or 

the  condition  of  things  in  the  civilization  of  the  state   government   to    pay    real    or    alleged    pe- 

earlier   centuries.     Men   were  warlike   in   those  cuniary   obligations.      Nearly    all    leading   coun- 

days,  unrestrainedly  contentious  and  regardless  tries  have,  at  some  time  in  their  historv.  repo- 

of  the  rights  of  others;  public  and  private  affairs  diated  indebtedness.     England  has  never  repaid 

were  turbulent ;  class  distinctions  were  sharply  money  borrowed  for  public  uses  from  3  Floren- 

delined.    Under  such  conditions  all  governments  tine    merchant    by    one    of    the    Edwards,    and 

were,  for  the  most  part,  short  lived.    Monarchies  prominent   London   bankers   were   mined   when 

and  oligarchies  suffered  as  well  as  others.    One  Charles    11.     confiscated    their     funds    depos- 

after  another  they  rose  and  disappeared,  and  ited     in     the    royal    exchequer.      France     re- 

nnne   of  them,   until   comparatively   recent  cen-  deemed  the  paper  money  called  asaignates  at  one 

turies,    endured    as   long   as   the   republics   that  thirtieth  of  its  value.     The  United  States  failed 

were  contemporary  with  them  or  that  succeeded,  to    redeem    the    Continental    currency.       In    the 

The  older  republics  deteriorated  in  public  spirit  disastrous   financial   period  of   1840  and   several 

toward  the  end ;  they  were  torn  by  internal  dis-  subsequent    years,    the    States    of    Illinois,    In- 

sensions;  they  became  the  prey  of  extravagance,  diana,      Pennsylvania,      Maryland,      Mississippi, 

dissolution  and  idle  wealth  within  their  borders,  Michigan  and  Louisiana  suspended  payment  of 

while    jealous    neighbors    constantly    sought    to  interest   on   their   debts   incurred    in   promoting 

plunder  and  destroy  or  subjugate  them.      But  public   improvem«it!_.  but  all   of  them,   except 

these  were  dominant  evils  of  the  day  in  all  lands  Michigan,  Mississippi,  and  Louisiana,  eventually 

and  it  stands  to  the  credit  of  republican  institu-  fulfilled  their  obligations  as  to  the  capital  of  the 

tions   that,   despite   disintergrating    forces   con-  debt.   Governor  McNut  of  Mississippi  advocated 

stantly  at  work,  they  existed  long  and  splendidly,  "repudiating   the    sale   of   certairi   of   the   State 

In  modern  times  the  story  has  been  much  the  bonds,"   on   account  of  alleged   fraud  and   ille- 

same.     Only   Great    Britain,    Germany.    France,  gality  in  the  issue,  and  this  was  the  origin  of 

Italy.    Austria,     Denmark    and    two    or    three  the  term  "repudiation"  as  applied  to  that  course 

smaller  monarchies  can  show  results  comparable  on  the  part  of  a  State.    The  legislature  of  Mis- 

with  contemporary  republics,  and  in  those  coun-  sissippi  refused  to  accept  the  governor  s  sug- 

tries  constitutions  have  given  the  people  almost  gestion,  but  while  the  bonds  were  not  formally 

as  much  voice  in  public  affairs  as  in  a  republic,  repudiated,  they  were  not  redeemed.     Michigan 

Even   in   South    America   and   Central    America  provided   for  the  repayment  of   money  actually 

where  government  is  still  more  or  less  chaotic  received,  repudiating  obligations  shown  to  have 

tain,  the  republics  are  in  every  way  an  been    issued    without    a    fair    equivalent,    even 
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REPULSION  —  RESAC  A 

although  in  the  hands  of  innocent  parties.    Louis-  particles  of  a  body  from  being  in  absolute  coo- 

iana   paid    her  creditors    in    depreciated    State  tact,  whence  results  the  phenomenon    of    elsj- 

bonds.      Minnesota    refused    to    honor    certain  ticiQi.     The  motions  produced  by   heat  arc  also 

railroad  bonds  guaranteed  by  the  State,  in  1858,  a    cause    of    strong    molecular    repulsion.      The 

claiming  that  the  railroads  had  failed  to  comply  molecules  of  gases  are  always  in  a  state  of  mn- 

with  the  conditions  on  which  the  guarantee  was  tua!  repulsion. 

given.    The  question  of  paying  this  indebtedness  Reputed  Ownership,  in  law,    is    a    phrase 

was   agitated   for   many   years,    and   finally   m  used  of  one  „ho  has  to  all  appearances  the  righ: 

1880  Minnesota  compromised  by  agreeing  to  pay  ^nd  actual  possession  of  property.     "The    fa!*e 

50  cents  on  the  dollar.  ^     ^      ^         ^  credit  raised  by  a  person  exercising  all  the  right* 

After   the   Civil    War    the    Southern    Slates  of   ownership  over  a   subject   not   his    own   ha< 

fell  under  the  ru|p  of  unscrupulous  white  men  i^  (q  -he  adoption  of  the  rule  that  the  creditors 

known  as  "carpet-baggers,"   intruders  from  the  of  the  reputed  owner  may  take  the  subject  as  ii 

North  who  look  advantage  of  the  prostrate  con-  jj  were  his  own'     See  Bankruptcy 
dition  of  the  Southern  whites  to  obtain  control  „         =         >  1  -/=-      c      ■        ^    '  •         u 

of  the  Slate  governments  with  the  aid  of  igno-  ««1»^.,  \^-'^?  "a,     Spain,    town     in     the 

rant    neeroes      In   some    instances     also     v7hlte  P^ovmce  of  Valencia.  40  miles  west  of  Valencia. 

^tV;„«^f  t^'.  R^  rt     ^,r„r-?  f^'    V,^-     1     (  The  remains  of  the  tower  of  the  anc  ent  church 

natives  oi  the  south  shared  m  tlie  carnival  of  »  c-      ■-  1     j       ri_         .i    >         ■ l_       t 

plunder   and   oppression.     Obligations   were    is-  "^  San  Salvador;  the  castle  towering  above  La, 

sued  for  which  no  reasonable  equivalent  ever  ^*>"»?    *l?rT™i,iJ'T™*,',„T,^   Hf.  7-, 

reached  the  Slate  treasuries,  and  the  impover-  °*  "t     .r"!.  Jn^  ^/ Jll^^.^i    Hf-^V 

ished  communities,  when  thi  native  whitM  ob-  5r.=  ^^^  f'*^  pomts  of  architectural    interest. 

tained  supremacy  again,  found  themselves  deeply  T.'?'  '*'<'*  industry  cojui.sts  in   the   culture  o. 

in    debt.     Georgia,    Virginia,    North    arolina,  *'^^  =«*^«"'  K™'".  *^'t.  '"d  '""«■     PoP-  »4,Saa 
South   Carolina,   Florida,   Alabama,   Mississippi,  ReredoB,    rfir'dos,    in    church    architecture, 

Louisiana,     Arkansas,     and     Tennessee,     either  usually   the  screen  back  of  the  altar,   which   is 

scaled  their  debts  to  a  figure  which  represented  adorned   with   sculptured   work   comprising   the 

value  received,  or  refused  to  pay  obligations  al-  tabernacle,   niches,    statuary,    and    the    Tike;    in 

leged  to  be  tainted  with  injustice  and  corruption,  some  great  cathedrals,  for  example,  in  England, 

Under    the    nth    Amendment   to    the    National  the  cathedrals  of  Durham,  Wmch ester,  and  Sl 

Constitution  Stales  cannot  be  sued  by  individ-  Albans,  the  reredos  is  a  mass  of  most  elaborate 

uais,   and   creditors   are   therefore   powerless   to  carving  which  reaches  nearly  to  the  graining, 
attempt  collection  in  the  courts.     The  repudiated  Res  Judicata,  rez  joo-dt-kfi'ta,  a  law  term 

obligations  of   the   Southern   States   are  mostly  meaning  that  the  subject  matter  of  an  action  has 

locked    up    in    Nortliern    safes,    being   held    by  been   already  decided  by  a  court  of  competent 

who   hope   that  at   some  period   in   the  jurisdiction.     A  matter  so  decided  cannot  again 

he    States   in   question   may   follow   the  be  made  a  ground  of  action  between  the  same 

example  of  Minnesota,  and  decide,  notwithstand-  parties. 
ing  alleged  fraud  and  illegality,  to  redeem  the  w„_-..     ,s  ^a  1,0 

promises  to  which  the  State  seal  is  affixed.  ™-        T*  rllL      tI' 

Spanish-American  republics,  with  some  hon-  fJ^^'^^   P*    ^^  j   '■°°'^f^    ^"'      -     „u"  "    r*  1 

orable  exceptions,  have  ^rsistentiy  ignored  their  threatening  an  advance  from  the  "o"h  O"  DaJ- 

financial    obligations.    An    attempt    by    France,  ^tSi%^       ^^    ^^'    G^"-.  Sherman    ordered    Gen 

England,   and    Spain,    to   collect   deb^    due    b^  McPherson,    commanding    the    {"^'^^     °{    ^^ 

rr".       ■  ,C        \1      _  _n       ,,.,....1     .1..  Tennessee,   to   move   southward   through    Snake 

M^xu:o    w^th^  ^u.  otmoT,  co,rM)yth^  (.      ^  ^^       ^  Intense  between  Dillon  >nd 

."    •  ■      M  >k    u  .  »ii  .?  ™    Z  R=»"'       McPhCTSon    movrf     from     Gordon'. 

empire    in    Mexico,    with    Maximihan    on    the  c„,-   „     „    ,.^  .    ,q--,     .■      „j  .„„„_   i,;,.„  .,„i.,^ 

..     _       c- .1.     ..u  -c  \i.  : ;_ Springs  o  May   1004.  his   advance  bivouackeu 

throne,     bince  the  growth  ol   Mexico   in  pros-  .iT ..     ■_!.■.  ■_  .u     r~2    _j  _     .  _     _■ 1.  j 

the  beneficent  despotism  of  Diai,  the   Mexican  „,   _,°     ,  ;,        „„.„„  „„j  „i  ;,   „„j  ,„„,^„i,.j 

?£.n..  r  s./r,^"  S  s  rltToV.  '° '/."'"K  h"".';;"  .""•J'Js.S'V  ^-^ 

s'»fIic°h"vSSuhi7.'ss£r;iS  ±n/".i,ioTT»,*'™'f.;"vr„,'^L; 

ment  wnicn  Venezuela  nao  agreed  to  make  witn  — ,f  ^'' „     p, ■  _.  ,_  , , 

.11   tar  creditor,.    Thi.  d«:T.lon  c,„,cd  much  &",*»,„. I'TS  ™.  t„f„?.\?riSSi 

dio.tisi.caon  on  the  p.rt  of  the  United  St.te.  S^iTSf'Si;'  ™^L  .'  .™.^  w.-^f 

1   _    ■.  _  _  1.  _j  J  »i.  ..  ■,.         u  rlowaro  s    rourtn    corps   and   a   small   torce  01 

Boveniment  .,  ,t  w..  .ppnehended  th.i  .t  «ould  „,j^  „  demof.mte  on  Bmard  Itoit 

enconnse  the  collection  of  debts  by  Europejn  5      ^id  occnpy  Coofedet.te  .ttention  north  of 

power,  tnsm  the  waker  Amencn  republics  by  Dalton.    On  the  lolh  Hooker's  Twentieth  con» 

violent  methods.  „„,,^j  thtongh   Sn.ke  Creek  G.p  snd   joined 
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Repulsion,  In  physics,  the  force  which  McPherson.  Palmer's  Fourteenth  corps  ; 
compels  certain  bodies  or  their  particles  to  re-  Schofield's  Twenty-third  corps  followed.  ; 
cede  from  each  other.    No  repulsion  exists  be-    on  the  12th  the  whole  army,  except  Howard's 


tween  bodies  at  sensible  distances,  except  when  corps  and  the  cavalry  with  it,  was  through  the 

tliey  are  in  certain  electric  or  magnetic  states,  Gap.    On  the  morning  of  the  13th  McPherson, 

In  which  case  the  repulsions  between  them  are  preceded  by  Gen.  Kilpatrick's  cavalry,  led  tht 

in  the  inverse  ratio  of  the  square  of  the  distance,  advance  on  the  direct  road  to  Resaca.    Thomas, 

At  insensible  distances,  some  influence  keeps  the  with  the  corps  of  Palmer  and  Hooker,  was  to 


RESACA  DB  LA  PALUA  —  KKSBCTION 

.nove  on  McPherson's  left,  and  Schofield  on  the  by  a  detachment  oi  Geary's  division.  On 
left  of  Thomas.  The  country  was  covered  by  Hood's  right  Stewart's  division  swung  to  the 
dense  forest,  and  the  movement  of  troops  was  left,  drove  Williams'  skirmishers  from  the  rail- 
difficult  Kilpatrick  drove  the  Confederate  cav-  road  and,  crossing,  assaulted  Williams'  main 
airy  to  within  two  miles  of  Resaca,  and  was  line  most  vigorously,  but  was  bloodily  repulsed 
wounded,  and  his  cavalry  wheeled  out  of  the  and  fell  back  to  its  in  trench  ments.  A  part  of 
road,  allowir^  McPherson  lo  pass,  who,  en-  Schofield's  corps  on  Hooker's  left  took  part  in 
countering  the  Confederate  pickets  near  Resaca,  this  engagement.  Hooker's  loss  was  over  i,6oo. 
drove  them  in  and  occupied  a  range  of  bald  On  the  I4tb  Sherman  had  ordered  a  pontoon- 
hills,  his  right  on  the  Oostanaula,  about  two  bridge  to  be  thrown  across  the  Oostanaula  at 
miles  below  the  railroad  bridge,  and  his  left  Lay's  Ferry,  in  the  direction  of  Calhoun,  and 
abreast  the  town.  Thomas  came  up  on  Me-  Sweeny's  division  of  the  Sixteenth  corps  was 
Pherson's  left  and  faced  Camp  Creek.  Scho-  ordered  to  cross  it  and  threaten  Calhoua 
field  worked  his  way  through  dense  forest  and  Sweeny  crossed  one  brigade,  drove  some  Con- 
came  up  on  the  left  of  Thomas,  but  it  was  noon  federate  cavalry  from  the  opposite  bank,  then 
of  the  14th  when  these  movements  were  com-  hearing  that  the  Confederates  were  crossmg 
pleted.  at  which  time  Howard's  Fourth  corps,  above  him,  he  withdrew  the  brigade  and  retired 
following  Johnston  from  Dalton,  had  reached  his  entire  division  half  a  mile  to  a  less  exposed 
a  position  about  a  mile  north  of  Schofield's  left,  position.  On  the  mornmg  of  the  15th  he  moved 
Johnston  abandoned  Datton  about  midnight  of  l^ck  to  the  river  and  crossed  it,  laid  a  pontoon- 
ihe  i2th,  and  during  the  13th  formed  his  army  bridge,  and  constructed  works.  Here  he  was 
covering  Resaca,  Polk's  and  Hardee's  corps  west  fiercely  attacked  by  Walker  s  Confederate  dtvi- 
of  the  place,  facing  west  and  eoveriog  the  sion,  which  was  repulsed.  The  presence  of  a 
railroad  bridge  and  a  trestle  bridgt  Polk  part  of  Sherman's  army  east  of  the  Oostanaula 
rested  his  left  on  the  Oostanaula,  and  Hood's  determmed  Johnston  to  retreat,  and  that  night 
corps,  on  the  right  of  Hardee's,  extended  across  he  abandoned  Resaca  and  marched  for  Calhoun. 
the  railroad  to  the  Connesauga,  facing  to  the  Sherman  occupied  Resaca  on  the  morning  of 
northeast.  Wheeler's  cavalry  was  on  the  right,  the  i6th  and  started  In  pursuit.  The  Union  loss 
and  Jackson's  cavalry,  on  the  left,  guarded  the  at  Resaca  was  about  600  killed  and  2.14? 
Oostanaula  from  Resaca  to  Rome.  There  had  wwinded.  The  Confederate  loss  was  about  300 
been  severe  skirmishing  on  the  afternoon  of  the  killed,  I.soo  wounded,  and  ifloo  missing.  Con- 
13th  between  the  troops  of  McPherson  and  suit;  'Official  Records,'  Vol.  XXXVIII.;  Cox, 
Polk,  and  it  was  renewed  on  the  morning  of  "Atlanta*  ;  Van  Home,  'History  of  the  Army 
the  14th,  arKi  in  the  afternoon  McPherson  car-  of  the  Cumberland,'  Vol.  11.;  Sherman,  'Per- 
ried  B  bridge  on  Camp  Creek,  crossed  it,  and  sonal  Memoirs,'  Vol.  11,;  The  Century  Corn- 
secured  a  commanding  position  ^ery  close  to  panj^s  'Battles  and  Leaders  of  the  Civil  War,* 
Polk's  main  line  and  intrenched.  Confederate  Vol.  IV.;  Johnston,  'Narrativ-j  of  Military 
efforts  to  retake  the  position  were  repulsed.  Operations.'  E  \  Cakman. 
Farther   to   the  left    Palmer's    Fourteenth   and 

Schofield's  Twenty-third  corps  became  severely  Pewc*  de  U  Palmt,  ri-sa  ka  di  la  pal'ma, 
engaged  with  Hardee  on  Camp  Creek,  parts  of  Texas,  3  ravine  in  Cameron  County :  four  miles 
Schofield's  corps  were  repulsed  with  great  loss,  north  of  Brownsville,  On  g  May  1846,  an  en- 
another  part  succeeded  in  making  a  lodgment  gagement  took  place  here  between  2,300  Ameri- 
beyond  the  creek.  Two  divisions  of  Howard's  cans  under  General  Taylor,  and  5,000  Mexicans 
corps,  coming  in  from  the  north,  were  sent  to  under  General  Arista.  The  Americans  were 
Schofield's  support,  leaving  Stanley's  division  victorious;  their  loss  was  3g  killed  and  83 
in  echelon  to  the  left.  Hooker's  corps  was  sent  mounded.  The  Mewcan  loss  was  200  k>J|ed,  r-o 
to  the  left.  Johnston  had  noted  the  exposed  '"  ""  '  '' 
position  of  Sherman's  left  and  ordered  Hood,  ^  j 
with  the  divisions  of  Stewart  and  Stevenson,  to  Mexico, 
attack  and  turn  it  Late  in  the  afternoon  Hood  Re'script,  the  term  applied  in  Roman  law 
attacked  Stanley,  outflanked  him,  and  was  to  the  answers  of  popes  ana  emperors  to  ques- 
driving  him  back  when  the  advance  of  Hooker's  tions  in  jurisprudence  propounded  to  them  offi- 
corps,  Williams' division,  came  up,  repulsed  Hood  cially.  The  rescripts  of  the  Roman  emperors 
and  drove  him  back  to  his  imrenchments.  constitute  one  of  the  authoritative  sources  of  tlie 
Skirmishing  was  resumed  along  the  entire  line  civil  law.  These  were  usually  addressed  to  the 
on  the  morning  of  the  15th,  and  Sherman  or-  provincial  magistrates,  to  corporations,  or  even 
dered  an  advance  of  Hooker  on  the  left,  and  the  to  individuals.  TTie  rescripts  of  Justinian  ad- 
two  divisions  of  the  Twenty-third  corps  were  mitted  into  the  code  have  acquired  great  au- 
withdrawn  from  the  centre  and  marched  to  the  thority.  The  rescripts  of  the  popes  concern 
extreme  left  in  support.  It  was  after  noon  principally  theological  matters. 
when  Hooker  advanced.  Butterfield's  and  t>  b  t.  j  1  -o  —  r\-  c 
Geanr-s  divisions  on  the  right  and  centre,  and  ^  »«"«•  '«'  Schrader's  Bromc  Gr>u.  See 
Williams'  on  the  left.  Hood,  with  the  divisions  Gbasses  is  the  United  States. 
of  Stevenson  and  Stewart,  supported  by  three  Resection,  in  surgery,  the  operation  of 
bri^dcs  from  Polk's  and  Hardee's  corps,  made  cutting  out  the  diseased  bone  of  a  joint  It 
a  simultaneous  advance  from  his  works.  Stev-  frequently  obviates  the  necessity  of  amputating 
enson  on  his  left  was  struck  first  by  Biitterfield  the  whole  limb,  and  by  the  removal  of  the  dead 
and  then  by  Geary,  before  he  had  gone  far  parts  leaves  the  patient  a  limb  which,  though 
from  his  works,  and  after  a  severe  fight  was  shortened,  is  in  the  majoriij;  of  cases  better 
driven  hack  to  them,  leaving  a  four-gun  battery  than  an  artificial  one.  Resection,  which  is  one 
in  advance  of  his  line,  which  remained  between  of  the  triumphs  of  modem  surgery,  became  a 
the  two  lines  until  night,  when  it  was  secured  recognized  form  of  surgical  operation  in  i8sa 
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RESERVATION  OP  THE.  EUCHARIST— RESERVE 

Reservation  of  the  Ettcbarist,  the  keeping    not  telt  it.    *Thia  view  cannot  for  a  momoit  be 

of  the  sacramental  species  agaiiisi  emergent  oc-    defended,*  Newman  remarks,  *but,  I   suppoi^ 
1  of  the  sick  in  their    it  is  very  c  " 


homes,  ior  the  Mass  of  the  Pre  sanctified  on  Good 


Reservation,  Papal,  of  Beneficea,  the  tak- 


Friday,   for  the  rue  called   Benediction  of  the  i^g  of  the  bestowal  of  certain  church  beneficei 

Blessed  Sacrament,  and  for  perpetual  adoration,  ^^d    dignities    out    of    the    hands   of   the   locri 

Mention  IS  made  in  authors  of  the  Umes  imme-  church  rulers  and  the  attribution  to  the  Roonn 

diateiy  following  the  apostol.c  age,  of  the  cus-  pontiff  ^f  the  right  to  coafer   the  same;  or, 

toin    of   bishops   sending    to    one    another    the  ^-hgt  amounts  to  the  same  thing,  the  requiring 

Eucharist  m  token  of  Christian  union  and  fra-  of  bishops,  chapters  and  other  persons  or  eccle- 

ternity      St.  Ambrose   (4th  c.)   tells  of  the  Eii-  giastical  bodies  possessing  the  right  of  conferring 

clianst  being  carried  by  lay  persons;  in  ihe  Mid-  benefices,  that  in  case  of  vacancies  they  should 

die  Ages  this  custom  was  still  in  vogue,    Thomas  bestow  such  benefices  on  persons  nominated  by. 

a  Becket  carried  the  Eucharist  with  him  when  (he  Pope.     One  reason  alleged  in  favor  of  this 

he   went   to   meet    Henry    II.   and    Saint   Louis  practice    was     that    thus     the    several    national 

carried  the  sacred  species  with  him  on  his  cru-  churches  were  linked  more  closely  b^  pexsonal 

sade.    The  sacred  host  is  now   customarily   re-  ties   of   gratitude   and   affection   to    the   central 

served  m  all  Catholic  churches  whether  of  Latm  see,  and  through  it  to  each  other;  another  was 

or  Oriental  rite,  being  kept  usually  in  the  taber-  that  thus  the  Supreme  Pontiff  was  provided  wiA 

nacle  of  the  high  altar  in  the  Latm  Church,  and  the  means  of  rewarding  those  who  had  labored 

in  Greek  churches  in  a  special  receptacle,  arto-  meritoriously  in  the  cause  of  the  Holy  See  and 

phorion,  behind  the  altar:    whenever  it  is  re-  the  Church  Catholic 

served,  a  lamp  is  kept  ever  burning  before  it.  Reservations,  Indian.     When  the  settlers 

Reservation,    Mental,    in    moral    theology  from  Europe  canie  to  realize  that  the  Indians 

and  ethica,  the  withholding  from   speech  words  had  human  rights,  and  ought  not  to  he  enslaved 

that  are  necessary  to  convey  the  sense  in  which  or  exterminated,  the  rule  was  generally  adopted 

Ihe   speaker  wishes  his  interlocutor  to  take  his  of  confining  the  tribes  to  reservations,  both  for 

words:  in  general,  Mental   Reservation  is  the  their  own  protection  from  unprincipled  whites, 

using  of  words  in  a  sense  other  than  that  whidt  and   for  the   security   of   the   white   population, 

is  obvious  and  which  the  speaker  knows  they  arc  New   York,   Massacfansetti,   Connecticut,   Rfaodt 

likely  to  convey :  this  is  commonly  called  equivo-  Island  and  other  States  enforced  tiiis  policy  in 

cation.     Is  Mental   Reservation  or   equivocation  the  colonial  period  and  after  independence,  and 

ever  lawful?    The  obligation  to  speak  truth  is  the  United  States  government  has  carried  it  out 

acknowledged   by   all    moralists.    Catholic    and  from  an  early  date.     Southern  trib^  east  of  the 

Protestant   alike;    all   theologians   agree   in   the  Mississippi  were  removed  to  the   Indian  Terri- 

cardinal  doctrine  that  it  is  never  lawful  to  lie.  tory,  designated  by  solemn  pledge  of  the  Na- 

But,  mental  reservation  or  equivocation  has  the  tional  government  as  a  pemunoit  home  for  their 

same  effect  as  lying :  can  resort,  then,  be  made  to  lace,  and  there  some  of  the  tribes  have  achieved 

equivocation  without  sin?    'Almost  all  authors,*  a  high  degree  of  civilization,  and  gained  con- 

auiwers   John  Henry   Newman   (Apologia,  Ap-  siderable   wealth.      They   are   largely    intermar- 

pend.),    "Catholic   and    Protestant,    admit    that  ried    with    whites,    and    to    some    extent   with 

when  a  jutt  caute  is  present,  there  is  some  kind  n«roes,    whom    they   formerly    held   as    slaves, 

or  other  of  verbal  misieading  which  is  not  sin."  Other  tribes,  chiefly  from  the  Southwest,  have 

The  Ouholic  casuist  is  bound  by  authoritative  been  gathered  into  the   Indian   Territory,  but 

decisions  of  the  Roman  See  to  hold  that  equivo-  large  Indian  reservations,  mainly  of  Sioux,  are 

cations  and  mental   reservations  that   cannot  be  still  maintained  in  the  Northwest,  and  altogether 

perceived   by   the   hearer   are   forbidden   by  the  the   various   tribal   reservations   in  the  different 

law  of   God:   but  nearly  all   Catholic  moralists  States  and  Territories  number  about   i8;i.     TTle 

teach   that   sometimes    a   mental    reservation    is  reservations   are   carefully   guarded    against    In. 

lawful,   which   may  be,   though  very   likely  will  Irusion   by   unscrupulous   whites,   and   provision 

not  be,  understood  from  the  circumstances:  on  's  made  for  the  intellectual  and  physical  welfart 

this  ground  a  priest  may  deny  that  he  knows  of  of  the  Indians,   and   for  leading  them   to  adopt 

a  crime  which  he  has  learnt  through  sacramental  civilized    methods    of   self    support,    instead   ol 

confession.     Newman    mentions    various    modes  depending  on  the  chase,  which  now  offers  onlj 

of   verbal    misleading   which   have   received   the  '■?=  ">"?'  precarious  returns,  or  on  govemmeni 

sanction  of  moralists :  one  is  the  straightforward  ^'°'  which,  however,  is  not  withdrawn  under  anj 

way  of  saying  the  thing  that  is  not.  as  when  one  circumstances  while  an  Indian  is  111  need  of  it 

gives  false  direction  to  one  who  intends  murder;  The   sale   of   intoxicating   liquor    to    Indians   U 

authors  hold  that  veracity  is  a  kind  of  justice,  severely  punished  when  detected,  but  the  law  is 

and  therefore  when  we  have  no  duty  of  justice  frequently  evaded. 

to  tell  truth  to  another,  it  is  no  sin  not  to  do  so.  Reserve,  in  military  affairs,  has  several 
Another  defense  of  certain  untruths  resorted  to  significations.  In  battle  the  reserve  consists  of 
for  just  cause  is,  that  veracity  ia  for  the  sake  of  those  troops  not  in  action,  and  destined  to  sup- 
society,  and,  if  in  no  case  we  might  lawfully  ply  fresh  forces  as  they  are  needed,  to  support 
mislead  others,  we  should  actually  be  doing  so-  those  points  which  are  shaken,  and  to  be  ready 
ciety  great  harm.  On  the  other  hand,  certain  to  act  at  decisive  moments.  Napoleon's  guards, 
strict  moralists  hold  that  all  equivocations  arc  and  hia  disposition  of  them,  are  models.  They 
in  their  nature  lies,  and  therefore  under  no  cir-  often  decided  the  vktory  when  the  enemy  felt 
ciimstances  may  we  without  sin  equivocate.  And  sure  of  success.  The  reserve  of  ammunition  is 
then  there  is  the  rough-and-ready  way  of  deal-  the  supply  of  warlike  stores  placed  ctose  to  the  ' 
mg  with  lies,  namely,  that  of  admitting  that  on  scene  of  action  to  allow  of  the  supply  actual!* 
a  great  or  cruel  occasion  a  mar  cannot  help  in  the  field  being  speedily  replenished. 
telling  a  lie,  and  he  would  not  be  a  man  did  he         The  term  reserves  is  also  applied  to  tho« 


dbyGoc^lc 


RESERVED  CASES  — KESHT 

forces  which  arc  liable  to  be  called  into  the  the  height  above  the  surface  of  the  water  is  4 
ticld  on  great  emergencies,  for  the  puiposes  of  to  7  feet.  The  earth-work  ought  to  be  con- 
national  defense;  which  have  received  a  miiitai?  structed  of  thin  layers,  carefully  rammed  so  as 
training  hut  follow  the  ordinary  occupations  of  to  secure  their  equal  settlement;  the  inner  face 
civil  lite,  and  do  not  form  part  of  the  standing  rei^uires  to  be  protected  by  stones  in  order  to 
army,    Sudi  reserves  now  form  a  part  of  all  resist  the  action  of  the  water.    The  waste-weir. 


national  troops  organized  on  a  great  scale.    The  to   admit  of  tlie  surplus   water   flowing  1    .  . 

militia  of   the   various   States  is   practically  _a  should  be  from  4  to  6  feet  below  the  surface, 

reserve  force   for  the  National  Government  in  line  of  the  embankment,  built  of  strong  mason- 

the  event  of  war.  work,  and  of  a  width  such  that  with  a  flow 

KcKived  C»e^  in  the  canon  l»w  of  the  ?'  J.  '«■  »«'„  <•■■   "™»   ''  •''°J!j''j''  't 
Ronu  CitholiTchurch,  certain  sins  the  power     J  discharge  all   the   water  brought  down  by 

of  absolving  from  which  is  re.er«d  to  tlseraie-  tbe  severest  floods  ever  known  to  fall  upon    he 

siaalical      superior     himself -the     pope,     the  'aain    supplying    the    reservoir.    Many    ot   the 

bishop,  the  ruler  of  a  monaatery  or  other  ti>;  accidents  that  have  occurred  were  due  to  defi- 

ligious  house.    The   'faculties'   conferred   rt»-  ",™!.''.' I'V   j ""       "i;"-!.  '!  ""  """'"> 

iitorly  on  priests  who  administer  the  iscrment  ?'  "l""''  *e.  Hams  ate  bu.lt  of  masoniy  there 

of  Penance  do  not  extend  to  reserved  cases,  and  "  ,"»  »e""ily  for  a   waste-.veij  as  then  the 

the  penitent  must  sue  personally  or  through  an  ''."".'^''  be   allowed   to   overflow   the   wall, 

intermediary  for  absolution  by  the  pope,  biabop  £""  '™f  "?  .!!" k,!      '"^"^t'-T  .1,     "'l 

«  other  sijerior  to  whom  the  case  iTriserva.  1?LT^' :"A^'.}"'i''Z'^'Z:i.^;,,^Xtl 

^"ot-iZ  ?'  Ct£  '£1  tVSS'S      on'stst^ele'r  %'Z^J.T,,S^";^'7rZ-^ 

power  01  those  who  under  them  nave  cure  ot  . :j,j      -.u  ...-.l  1.1    _i  ■ J  .1. ..i:_ u 

ir..i.   k..>  ;.,  .k.  iT«;..wi  Ct.i.n  n,i,  ,^^\it  u  ..1  provided  with  siiiUble  sluices,  and  these  should 

90UU.  but  in  the  United  btsles  tni»  nght  is  sel-  f ...,_..j   .i._. . .   t,.   1 1   4.. 

tha  country  to  rectors  of  churches  «d  o^  ^he  trae  principles  for  the  proportioning  of 
r«M/M*ar»  IS  practically  as  large  as  that  po»-  ^^  j^^,^  ^„^  „^  thoroughly  invest! ^ted 
sewed  by  the  ordinaries  theniwlves.  „„,;,  ^bout  the  middle  of  the  19th  eentun-  and 
Rea'crvoir,  a  receptacle  for  storing  water  subsequently.  This  was  first  done  by  French 
for  any  purpose,  but  more  commonly  For  sup-  engineers,  and  many  such  dams  have  since  been 
plying  cities  and  towns,  feeding  canals,  driving  constructed  in  France.  Algeria,  the  United 
machinery,  and  the  like.  The  construction  of  a  States,  etc.  The  highest  of  all  such  dams  is  that 
resen-oir  is  of  much  importance,  and  requires  of  the  New  Croton  reservoir,  New  York,  its 
great  engineering  skill.  In  the  selection  of  a  site  height  being  248  feet :  thickness  at  bottom,  i8s 
the  great  object  should  be  to  choose  a  position  feet;  at  top,  16,  The  first  great  masonry  dam 
which  will  give  the  means  for  collecting  a  large  buiW  in  France  on  the  nevrer  principle  was  that 
supply  of  rainfall  with  as  little  recourse  as  pos-  of  Furens  (iSSs-g)  ;  height,  184  feet;  thicknesn 
sihie  to  artificial  constructions.  An  advanta-  at  bottom,  162;-  at  top,  it.  The  San  Mateo 
geous  site  would  be,  for  instance,  in  the  narrow  reservoir  dam  near  San  Francisco,  is  170  feet 
gorge  of  a  valley  through  which  a  stream  passes,  high ;  thickness  at  bottom,  i?6 ;  at  top,  ao.  The 
and  at  a  place  where  the  gorge  widens  out  on  Periyar  dam,  India  (iSpo-s),  has  a  height  of  173 
the  side  looking  toward  the  source  of  the  stream,  feet;  bottom  thickness,  139;  t<^,  12.  In  the 
Particular  care,  however,  is  necessary  to  dis-  famous  reservoir  of  Alicante,  Spain,  executed 
cover  whether  the  position  chosen  communicates  iSTp-JM,  the  wall  is  67  feet  thick  at  the  top,  iia 
with  the  courses  of  underground  waters  or  feet  at  the  bottom,  and  the  height  141  feet.  In 
springs,  as  disastrous  results  have  frequently  England  the  preference  is  generally  given  to 
been  occasioned  by  ignoring  this.  As  a  general  earthen  dams.  Sometimes  natural  lakes  are 
rule  the  best  and  safest  method  is  to  establish  used  as  reservoirs,  instances  of  which  are  Loch 
reservoirs  in  valleys  filled  in  with  clays  derived  Katrine,  for  the  water  supply  of  Glasgow,  and 
from  the  decompositioii  of  the  primaty  forma-  Lake  Thirlmere,  in  Cumberland,  for  the  supply 
tions,  which  are  very  slightly  permeable^  The  of  water  to  Manchester.  Distributing  reservoirs 
embankments  or  dams  may  be  constructed  either  for  towns  are  generally  built  of  masonry,  but 
of  masonry  or  earth-work,  the  latter  being  gen-  are  sometimes  of  iron.  They  ought  to  be  placed 
erally  the  more  economical  method.  Where  the  Jugh  enough  to  eommand  the  highest  part  of  the 
reservoir  rcsquires  to  be  constructed  on  perfectly  town,  and  ought  to  be  capacious  enough  to  con- 
level  ground  the  excavation  shotitd  be  calculated  tain  half  a  day's  supply,  their  chief  use  being  to 
so  as  to  equal  the  embankment  The  earth-  store  the  surplus  water  during'  the  night  Among 
work  of  dams  should  he  as  much  as  possible  of  notable  modem  storage  reservoirs  for  towns  are 
material  —  such  as  a  mixture  of  clay  and  gravel  those  of  the  Vymwy,  for  supplying  Liverpool, 
—  which  would  resist  the  infiltration  of  tte  containiog  ii,9(»mHHon  gallons;  Vehar  (10,800 
water;  but  as  it  is  mpossible  always  to  obtain  million  gallons),  for  Bombay;  San  Mateo  (31.- 
such  material  in  sufficient  quantities,  engineers  ^^  million  gallons),  for  San  Francisco;  and 
have  recourse  10  a  device  which  consists  m  the  j,^  j^^  Croton  (32,000  million  gallons),  fof 
construction  of  a  kind  of  wall  termed  a  puddle-  ff^^  York 
wail    formed  in  the  middle  of  the  embankment 

This   wall   is   constructed   of   well-worked   clay,  Reaht,  resht,  Persia,   capital   of  the  prov- 

the  foundation  of  the  puddle  being  a  trench  dug  ince  of  Ghilan,  150  miles  northwest  of  Teheran, 

down  to  impervious  rock  or  clay,  and  its  breadth  near  the   (Caspian  Sea,  and  with  a  port  at  En- 

should   be   on  an  average   about  one   third   (he  zeli.     On  the  highway  of  commerce  and  travel 

height  of  the  embankment.     The  inside  slope  of  between    Europe    and    Persia,    its    geographical 

the  embankment  is  usually  i  perpendicular  to  3  position  has  a  special  significance..  There  is  an 

horizontal,  sometimes  it  is  steeper;  Che  outside  extensive  manufacture  and  trade  in  silk.    Pop. 

slope  is   I   perpendicular  to  2  horizontal;  and  about  iojK 
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KfiSIDENCE  —  RESISTANCK 


RMidence,  the  place  which  a  man  regards 
as  his  home,  even  although  he  may  be  absent 
from  it  for  long  periods  of  time.  In  the  United 
States  the  question  of  residence  is  of  the  great- 
est importance,  involving  citizenship,  the  right 
to  vote,  marital  relations,  questions  of  taxation, 
and  of  the  disposition  of  property  by  will  or 
inheritance.  It  has  therefore  frequently  engaged 
the  attention  of  the  courts,  and  the  decisions 
have  not  been  uniform.  As  a  rule  a  man  is  as- 
sumed to  reside  where  his  family  have  their 
home,  provided  he  is  not  separated  from  them 
by  law,  and  provided  they  have  not  refused  to 
accompany  him  to  a  fitting  residence  elsewhere. 
When  a  man  has  a  summer  and  a  winter  home, 
the  question  of  residence  is  usually  determined 
by  his  personal  declaration,  and  his  payment  of 
personal  taxes  in  the  place  which  he  elects  to 
call  his  residence.  Courts  regard  with  suspi- 
cion and  disfavor  change  of  residence  for  the 
obvious  purpose  of  obtaining  a  divorce,  and 
New  York  courts  have  refused  in  several  in- 
stances to  recognise  divorces  granted  in  States 
to  which  citizens  of  New  York  had  removed  in 
order  to  take  advantage  of  liberal  divorce  laws. 
Altogether  the  auestion  of  residence  is  far  from 
beiiw  governed  by  any  settled  decision,  but  hon- 
est mtent  as  shown  by  a  frank  and  open  course 
of  conduct  is  usually  respected  by  courts  of  law 
in  passing  upon  the  issue.    See  also  House. 

Resin.     See  Rosin. 

Reain  Weed.     See  Coupass  Plant. 

Ruistancc,  Electrical,  that  property  of 
electrical  conductors  in  virtue  of  which  the 
passage  of  a  current  of  electricity  through  them 
IS  necessarily  accompanied  by  the  dissipation  of 
a  part  of  the  energy  in  the  form  of  heat.  It 
is  manifested  not  only  in  a  linear  conductor  like 
a  wire,  but  also  in  solids  of  large  extent  in 
two  or  three  dimensions,  as  when  a  current 
passes  from  one  point  to  another  of  a  sheet  of 
metal,  or  of  a  mass  like  an  ingot  or  casting. 
It  is  chiefly  in  connection  with  wires,  however, 
that  electncai  resistance  is  of  practical  impor- 


tance. The  energy  of  the  movii^  current  of 
water  is  gradually  dissipated  in  the  form  of 
frictional  heat,  and  the  energy  of  the  moving 
current  of  electricity  is  similarly  dissipated  on 
account  of  the  electrical  resistance  of  the  con- 
ductor through  which  it  is  passing.  The  unit 
in  terms  of  which  resistance  is  measured  it 
the  "ohm,*  which  may  be  taken  as  sensibly  equal 
to  the  resistance  of  a  column  of  mercury  io6j 
centimetres  long  and  one  millimetre  in  cross- 
section,  at  the  temperature  of  freezing  water. 
(For  a  more  exact  statement  on  this  point,  see 
Units.)  The  phenomena  of  electrical  resist- 
ance have  been  studied,  both  mathemalically 
and  experimentally,  by  many  eminent  physicists; 
but  the  most  important  conlribations  to  our 
knowlet^  are  due  to  Georg  Simon  Ohm  (for 
whom  the  "ohm'  was  named),  and  to  James 
Prescott  Joule.  Ohm  investigated  (he  manner 
in  which  the  flow  of  electricity  through  a  ctoi- 
ductor  depends  upon  the  resistance  of  the  con- 
ductor, while  Joule  determined  the  law  that 
governs  the  dissipation  of  energy  from  a  con- 
ductor, in  the  form  of  heat.  In  the  following 
exposition  of  the  laws  of  Ohm  and  Joule,  it 
will  be  assumed  that  the  currents  in  the  coa- 
ductori  are  steady,  that  the  electro- motive  forces 
in  the  circuits  are  constant,  and  that  the  con- 
ductors are  stationary  (so  that  their  coeflicients 
of  induction  remain  constant).  The  laws  may 
still  be  applied,  though  in  a  somewhat  more 
generalized  form,  to  conductors  in  which  these 
three  conditions  are  not  fulfilled;  hut  for  ihe 
proper  understanding  of  the  phenomena  in  such 
cases,  it  is  necessary  to  refer  to  the  more  ad- 
vanced treatises  on  elcclricity. 

One  of  the  results  of  Ohm's  investigaiiou 
was,  that  in  a  branched  circuit,  in  which  the 
resistances  of  the  two  branches  are  precisely 
equal,  the  current  divides  in  such  a  manner 
that  exactly  one  half  of  it  traverses  each  branch. 
By  taking  advantage  of  this  fact,  we  can  de- 
termine the  resistance  of  a  proposed  conductor 
in  the  following  manner;  Let  R,  in  Fig.  i,  bt 
be  measured,  and  let  this  bt 
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Unce,  and   it  is  only   in  this  aspect  that  tlie 
subject  will  be  here  considered. 

The  passage  of  a  current  of  electricity 
through  a  wire  or  rod  has  been  likened  to  the 
flow  of  a  current  of  water  through  a  pipe, 
the  water  corresponding  to  the  electricity,  and  the 
friction  between  the  water  and  the  pipe  to  the 
electrical  resistance  of  the  wire.  The  analogy 
is  not  perfect,  but  it  is  certainly  very  useful  in 
forming  a  good  conception  of  electrical  resis- 


f laced  in  one  of  the  branches  of  the  dreirit 
0  the  other  branch  of  the  circuit  is  a  stM»dard 
column  of  mercury,  whose  cross-section  is  oiw 
square  millimetre,  and  whose  temperature  is 
that  of  freezing  water ;  the  resistance  of  such  i 
column  being  (as  noted  above)  one  ohm  fw 
(say)  each  io6  centimetres  of  its  length.  The 
mercury  column  is  arranged  so  that  the  coneirt 
enters  it  at  the  left  hand  end;  and  the  currtnt 
is  led  away  from  the  mercury  column  tgtin  b! 
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meajas  oi  the  movatite  wire  P,  whose  point  of  spool  is  wound  with  thread  possesses  a  coo- 
contact  with  the  mercury  can  be  shifted  to  the  siderable  coefficient  of  seif- induction  if  the  lengU) 
right  or  left,  at  will.  The  measurement  consists  of  wire  is  at  all  great;  and  this  tends  to  impair 
in  rnoving  the  point  P  until  the  two  galvano-  its  efficiency  as  a  standard,  because  in  the 
meters  A  and  B,  one  in  each  branch  of  the  practical  measurement  of  resistance  it  is  de- 
circuit,  show  that  the  currents  in  the  two  sirable  to  have  the  self-induction  of  the  standard 
branches  are  precisely  equal.  We  then  know  as  small  as  possible.  Standard  resistance  coils 
that  the  resistances  in  the  two  branches  are  are  therefore  wound  in  a  special  way,  with  the 
also  equal.  In  preparing  the  engraving  it  has  idea  of  reducing  the  self-induction  as  much  aa 
becen  asstnned  that  the  equality  has  been  ob-  possible.  One  half  of  the  wire  is  wound  about 
served  to  subsist  when  that  part  of  the  mercury  the  central  core  (or  spool)  in  one  direction,  and 
column  which  is  included  in  the  circuit  is  iS9  the  other  half  is  wound  in  the  other  direction; 
centimetres  IcHig,  and  therefore  has  a  resistance  so  that  if  an  iron  core  were  placed  in  the  axis 
of  1.5  ohms,  if  the  ^Ivanometers  and  con-  of  the  spool,  and  a  current  were  sent  through 
necting  wires  are  identical  in  both  branches,  it  coil,  the  magnetic  effect  upon  the  central  iron 
therefore  follows  that  the  resistance  of  the  core  would  be  zero.  By  this  device,  the  self- 
coil  R  h  also  1.5  ohms.  The  method  of  mea-  induction  of  the  coil  may  be  rendered  ijeg- 
suring  resistances  here  described  is  presented  in  Mgible. 

order    to    illustrate    the    fundamental    idea    of  The  resistance  of  a  conductor  varies  to  some 

electrical   resistance.     In  the  practical  measure-  extent  with  temperature ;  and  while  the  magni- 

ment    of    resistances    a    more    refined    method,  tudc  of  the  variation  differs  with  different  met- 

presently  to  be  described,  is  employed.  als,  and  even  with  the  physical  state  of  any  one 

It   is  found  that  the  electrical   resistance  of  metal,  il  may  be  taken,   roughly,  as  increasing 

a   linear  conductor  of   uniform  cross-section   is  by  about  0.21  of  one  per  cent,  for  each  Fahren- 

proportional    (i)    directly   to  the  length   of  the  heit   degree  of   rise   of  temperature,  for  copper 

conductor,     (2)    inversely    to    the    area    of    its  and  silver  and  several  of  the  other  pure  metals. 

and     (3)     directly    to    a    certain  The  resistance  of  liquid  mercury  increases  much 


numerical  factor  characteristic  of  each  material,  more   slowly    with    temperature,    die    coefficient 

and   which  is  called  the  'specific  resistance*  of  of  mercury  being  only  about  one  fifth  of  that 

the  materiaL    The  specific  resistance  of  a  given  stated  above.    The  resistance  of  carbon  dinrn- 

Dietal  varies  to  a  certain  extent  with  the  physi-  ishes  as  the  temperature  rises.    In  accurate  etec' 

eal  condition  of  the  metal.    The  following  values  trical  work  it  is  evidently  essential,  in  view  of 

are  for  annealed  specimens,  except  in  the  case  the    variation    of    resistance    with    temperature, 

of    lead   and   zinc,   where   preased   or   extruded  either  to  keep  the  temperature  of  the  standard 

metal  is  understood ;  and  the  resistance  of  mer-  coils    constant,   or   to   ascertain   the   coefficient 

cnry  has  been  taken  as  unity  in  each  case.    The  of  variation  of  resistance  with  temperature  with 

temperature  is  also  assumed  to  be  that  of  freez-  considerable  care,  so  that  a  suitable  correction 

ing  water,  in  every  instance.  may  be  applied  for  any  departure  of  the  tem- 
perature  of    the    standard    coils    from    the   one 

SPECIFIC  BEStSTAHCES  OF  UETALS.  lemperaturB  at  which   their   resistances   are  ac- 

MertjBrr 1,0000  curately  known.     In  practice  it  is  usual  to  de- 

SilTcr  ., o.ois<  termine  the  temperature  coef5cient  with  as  much 

^"PP"  ■ 0.0168  accuracy  as  possible,  aod  then  to  keep  the  tem- 

Alnmi™'!;.';:;!:!:::;.':!!;;:.*;    tllU  pcrature   of  the   coil   as  near  aa   practicable   to 

Zinc o.asga  the  temperature  at  which  it  has  been  standard- 

Plaitnwn  0.09SJ  iz^^.     Any  error  in  the  determination  of  the 

Ni^eV '..'.'.'.'.'.     o'.is'l  temperature  coefficient  will  then  have  but  small 

Lead  ..'!!"!!! !i!l!!l!."i!i!li"  oimSj  effect  upon  the  calculated  resistance  of  the  stand- 
ard. Man^  attempts  have  been  made  to  prepare 
In  practice,  mercury  columns  are  not  t^sed  alloys  which  shall  have  negligible  temperature 
as  standards  of  resistance,  because  they  are  coefficients ;  and  while  no  alloy  has  been  found 
not  convenient  to  manipulate.  The  mercury  whose  electrical  resistance  is  absolutely  inde- 
column  is  selected  as  definmg  the  •ohm*  for  gen-  pendent  of  the  temperature,  several  have  been 
eral  purposes,  because  it  is  easy  to  obtain  prepared  whose  temperature  coefficients  arc 
mercury  m  a  state  of  purity,  and  also  because  quite  small.  German  silver  is  one  of  the  corn- 
all  questions  of  internal  stress  and  physical  monest  of  these  alloys,  the  composition  of  that 
state  in  general  arc  eliminated  by  the  use  of  which  is  used  in  the  preparation  of  resistance 
a  fluid  standard.  An  isolated  observer,  for  ex-  wire  being  (by  weight)  4  parts  of  copper,  2 
ample,  who  wishes  to  construct  a  resistance  of  of  nickel,  and  i  of  zinc.  The  specific  rc- 
one  ohm  for  experimental  purposes,  can  do  so  sistance  of  this  alloy  is  about  13  times  that 
readily  enough  by  preparing  a  column  of  pure  of  copper,  and  its  temperature  coefficient  is 
mercury  of  known  length  and  cross- section.  He  only  about  aoa2  of  one  per  cent,  per  degree 
can  then  compute  the  resistance  of  this  column,  Fahrenheit.  ■* Platinum-silver,"  as  used  for 
at  the  freezing  point  of  water,  and  in  this  way  electrical  resistance  standards,  is  composed  of 
he  can  obtain  a  standard  of  considerable  ac-  two  parts  (by  weight)  of  platinum,  to  one  part 
curacy.  In  practical  work,  however,  it  is  cus-  of  silver.  It  has  a  specific  resistance  about  IS 
tomary  to  employ,  as  standards  of  resistance,  times  as  great  as  that  of  copper,  and  its  tent- 
coils  of  wire  that  are  wound  upon  spools  or  perature  coefficient,  per  Fahrenheit  degree,  is 
bobbins.    These  are  standardized  either  by  com-  only  about  0.017  of  one  per  cent     'Manganin* 

erison   with  other  coils   whose   resistances  are  has  largely  come  into  favor  for  electrical  resist- 

own,  or  by  direct  comparison  with  a  mercury  ance   standards  during  the   past   few  years,  the 

column  of  known  dimensions  and  assured  purity,  composition   recommended  by  the  Reiehsanstah 

A  bobbin  that  is  wound  with  wire  as  an  ordinary  being    (by  weight)  84  per  cent  of  copper,  la 
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Mr  cent  of  manganese,  and  4  per  cent  of  nickel. 
Its  specific  resistance  is  about  ao  times  that  of 
copper,  and  its  tempcTBture  coefficient  is  only 
about  0.0013  of  one  per  cent,  per  Fahrenheit 
degree,  at  ordinary  temperatures;  the  coeflicient 
diminishing  as  the  temperature  rises,  until,  at 
about  113°  F.,  the  coefficient  becomes  rigorously 
zero.  At  still  higher  temperatures,  the  coefficient 
of  manganin  becomes  negative ;  but  at  all  tem- 

Kratures  it  is  so  smali  that  it  can  be  neglected 
r  all  purposes  save  those  in  which  the  highest 
attainable  degree  of  accuracy  is  required. 

In  the  accurate  measurement  of  electrical 
resistances,  the  device  known  as  'Wheatstone'a 
bridge*  is  employed.  Ohm's  law,  which  is  one 
of  the  most  fundamental  principles  in  the  science 
of  electricity,  states  that  in  any  circuit  of  con- 
stant form,  in  which  a  constant  electromotive 
force  is  acting  and  a  uniform  current  is  flowing; 
the  current,  resistance  and  electromotive  force 
are  connected  by  a  simple  mathematical  relation, 
which  may  be  expressed  in  the  following  man- 
ner: Let  any  two  points  in  the  circuit  be  se- 
lected, and  let  R  be  the  resistance  included  be* 
tween  these  points,  as  expressed  in  ohms.  Let 
E  be  the  electromotive  force  between  these  same 
points,  as  expressed  In  volts ;  and  let  C  be  the 
current  between  them,  in  amperes.     Then  the 

£ 

relation  in  question  is  C=  p",  or  fi  =  CR, 
To  apply  this  principle  to  the  measurement  of 
•;  let  A  and  B.  in  Fig.  2,  be  the  two 


points  selected,  and  let  the  circuit  be  divided 
at  these  points,  into  the  two  branches  AHB 
and  AKB;  the  resistance  of  AH  being  P, 
while  that  of  HB  is  Q,  that  of  AK  is  S,  and 
that  of  KB  is  T.  The  points  H  and  K  are  to 
be  connected,  later,  by  means  of  a  conductor, 
HCK,  carrying  a  galvanometer,  G;  but  for  the 
moment  the  conductor  HGK  is  assumed  to  be 
nou'Cxisteni.  Let  us  suppose  that  the  difference 
in  electromotive  force  between  A  and  B  is  E, 
while  that  between  A  and  H  is  e.  Then  Ohm's 
law,  when  appUed  to  the  branch  AHB  as  a 
whole,  gives  E=C,(,P  +  Q) ;  C.  being  the  cur- 
rent flowing  through  the  branch  AHB.  Sim- 
ilarly, when  applied  to  the  section  extending 
simply  from  A  to  H,  Ohm's  law  gives  f^CtP. 
Eliminating  C  from  these  two  equations,  we 
find  that  «,  the  electromotive  force  between  the 
two  points  A  and  H,  is  equal  to  E/'/CP-f  Q). 
In  the  same  way  we  may  show  that  the  differ- 
ence of  electromotive  force  between  A  and  K 
in  the  branch  AKB  is  equal  to  ES/{S-VT). 
If  the  electromotive  force  between  H  and  K 
is  zero,  then  these  two  expressions  are  equal, 
and  we  have  P/iP  +  Q)=S/(S -VT).  which 
is  equivalent  to  Q/P  =  T/S.  or  to  PT  =  QS. 
If  H  and  K  are  connected  by  a  branch  con- 


ductor that  includes  a  delicate  galTinometer, 
G,  then  the  galvanometer  will  indi^te  a  current 
except  when  die  electromotive  force  between 
H  and  K  is  zero;  that  is,  it  will  show  a  current 
whenever  the  relation  Pr=  QS  Is  not  fulfilled. 
This  arrangement  of  branch  circuits,  with  a 
galvanometer  bridging  across  from  one  of  the 
branches  to  the  other,  constitutes  •Wheatstone's 
bridge."  Its  use  for  measuring  resiataitces  may 
be  illustrated  as  follows;  Let  Q  and  T  be  two 
known  resistances,  and  let  P  be  the  unknown 
resistance,  whose  value  is  to  be  determined 
At  5"  we  introduce  a  'resistance  box,"  which  is 
merely  a  box  containing  an  assortment  of  known 
resistances,  so  arranged  that  any  or  all  of  them 
can  be  conveniently  thrown  into  the  circuit  or 
out  of  it.  The  resistance  S  b  varied  by  trial 
until  the  galvanometer  G  ceases  to  show  a 
deflection ;  and  when  this  condition  is  fulfilled, 
we  know  that  the  equation  PT'=  QS  holds  troe. 
But  we  knew  Q  and  T  to  start  with,  and  we 
have  determined  5  by  trial ;  so  that  we  know 
three  of  the  four  resistances  that  enter  the 
foregoing  equation,  and  we  can  therefore  cal- 
culate the  fourth.  Resistances  may  be  deter- 
mined, in  this  manner,  with  exceeding  accuracy. 
{Consult,  for  full  details,  W.  A.  Price.  "Treatise 
on  the  Measurement  of  Electrical  Resistance.') 
One  practical  application  of  Ohm's  law  re- 
lates to  the  arrangement  of  the  cells  of  a  battery, 
so  that  the  current  goes  through  all  of  the 
obtained  in  a  given  circuit,  by  the  use  of  a  fixed 
number  of  cells.  If  the  zinc  electrode  of  one 
cell  is  joined  to  the  carbon  electrode  of  another, 
a  compound  element  is  thereby  formed,  which 
has  twice  the  electromotive  force  of  a  single 
cell,  and  whose  internal  resistance  is  also  twice 
as  great  as  the  resistance  of  one  cell.  Shnilarly, 
if  n  cells  be  arranged  in  series,  so  that  the  carbon 
of  each  is  connected  to  the  zinc  of  the  next,  and 
so  that  the  current  goes  through  all  of  the 
cells  consecutively,  the  electromotive  force  of 
the  battery  will  be  nE  (where  E  is  the  electro- 
motive force  of  one  cell),  and  the  resistance  of 
the  battery  will  be  «r  (where  r  is  the  resistance 
of  one  cell).  If  the  terminals  of  this  battery 
be  connected  by  means  of  a  wire  whose  resist- 
ance is  R,  the  total  resistance  of  the  circuit 
so  formed  will  be  R  -f  nr;  and  hence  the  cur- 
rent through  the  circuit  will  be  (in  accordance 
with  Ohm's  law) 


Current  = 


nE 


If  R,  the  resistance  of  the  external  part  of  the 
circuit,  is  very  small,  it  is  evident  that  the  cur- 
rent will  not  be  very  different  from  E/r;  that 
is,  if  the  externa!  resistance  is  very  small,  the 
current  sent  through  it  by  the  battery  of  11 
cells  arranged  in  series,  will  not  be  greatly 
different  from  the  current  that  would  be  ob- 
tained by  the  use  of  a^  single  cell.  But  if  R 
is  Very  large,  so  that  tir  is  negligible  in  com- 
parison with  R,  then  the  current  through  the 
external  circuit  becomes  sensibly  equal  to  nE/R. 
which  is  approximately  n  times  as  great  as  th( 
current  that  a  single  cell  would  send  through 
the  given  external  circuit.  When  the  resistance 
of  the  external  circuit  is  great,  therefore,  the 
maximum  current  is  obtained  by  arranging  the 
cells  of   the  battery  in  "series,"   as   described 

If  the  n  cells  arc  amnKcd  wo  Hiat  all  o* 
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RESOLUTION  ISLAND  — RESOI^TlOaS  OF  '98 

the  cutnHS  are  connected  together  to  form  one  Scotch  parliament  repealed  an  act  tinder  which 
electrode,  and  ail  the  zincs  are  consected  lO'  royalists  were  excluded  from  the  army.  The 
gcther  to  torm  the  other  one,  then  the  electro-  r«>ealinK  act  was  appioved  by  a  large  majority 
motive  force  of  Hie  battery  is  the  same  as  that  oi  the  Scotch  Kirk  as  being  wise  and  politic  in 
of  a  single  cell.  That  is,  it  is  r/n.  The  external  the  circumstances,  but  it  was  reprobated  by  a 
internal  resistance  of  n  cells  arranged  in  this  small  but  zealous  minority  in  the  Kirk  as  a  be- 
way,  however,  is  only  one  nth  of  the  resistance  trayal  of  the  true  interests  of  religion;  this  party 
of  a  single  cell.  That  is  it  is  r/tt.  The  external  was  known  as  that  of  the  Protestors,  the  other 
resistance  being  R,  as  before,  the  total  resistance  party  as  that  of  the  Resolutioners ;  each  of  the 

"  '      '1,  and  hence  the  current  two  maintained  that  it  was  itself  the  genuine 

s  Scotch  Kirk,  the  only  church  that  remained  faith- 

£  ful  to  the  Covenant  and  to  the  church's  head, 

CuiTent= .  Christ. 

H  the  ejrtcmal  resistance,  r!  it  large,  then  r/n  R"olnt>onB  of  -jfl,  the  designatipn  com- 
will  be  negligible,  and  the  current  becomes  ™°."'y  Pyw  «=  '''e  Kentucky  and  Virgmia  reso- 
pr»cticaily  E/R.  whidi  is  approximately  equal  lut.ons  of  1798  defining  the  relations  between  the 
to  the  current  that  a  single  cell  would  send  State  and  Federal  governments,  and  protesting 
thiongh  the  same  large  external  resistance,  R.  ^^«f^  "j"""  »?"  .?*  Congress  as  unconstitu- 
Od  .he  other  hand,  if  the  external  resistance,  R,  j!""?.';  ""d  «  violating  the  rights  reserved  to 
la  very  small,  K  may  be  negligible  with  re^wct  the  States.  The  Resolutions  offered  m  the  Ken- 
to  r/n,  and  in  that  case  the  current  through  the  tucky  legislature  and  adopted  by  that  body, 
oitenial  resistance  becomes  n£/r,  which  is  sen-  «"e  drafted  by  Thomas  Jefferson,  who,  in  com- 
ably  n  times  as  great  as  the  current  that  a  single  "no"  ""^  .■>'^«'"  '"^'"^  Amencan  statesmen, 
ceU  of  the  battery  would  send  through  a  very  ^nd  the  majority  of  the  people  was  alarmed  by 
small  extemaJ  resistance.  When  the  resistance  the  enactment  of  the  Alien  and  Sedition  Laws, 
of  the  external  circuit  is  very  small,  therefore,  ^nd  other  measures  regarded  as  indicating  a  pur- 
the  maximum  current  through  it  is  obtained  by  POse  to  create  a  centralized  despotism  in  place  of 
arrai«ing  the  cells  of  the  battery  "in  paralleP;  the  Union  formed  under  the  Constitution. 
—  that  is.  so  that  all  of  their  carbons  are  con-  ^  The  first  Resolution  declared  that  the  Federal 
nected  to  form  one  positive  electrode,  and  all  Constitution  was  a  compact  between  the  States, 
their  zincs  are  connected  so  as  to  form  one  by  which  a  general  government  was  created  for 
negative  electrode.  In  general,  it  may  be  shown  special  purposes,  and  that,  «as  in  other  cases  of 
that  Ae  maximum  current  that  any  given  battery  compact  between  parties  having  no  cornmon 
can  prodnoe  through  a  given  conductor,  is  Judge,  each  party  has  an  equal  right  to  judge 
realized  when  the  cells  are  so  arranged  that  for  itself,  as  well  of  infractions  as  of  the  mode 
the  effective  internal  resistance  of  the  battery  ^?^  measure  of  redress."  The  Alien  and  &cdi- 
is  as  nearly  equal  as  possible  to  the  external  tion  and  other  laws  were  pronomiced  "not  law. 
resistance  through  which  the  current  is  to  be  *"it  ^together  void  and  of  no  force,"  and  one  of 
j^j  the  Resolutions  postponed  to  'a  time  of  greater 
The  quantity  of  energy  dissipated  in  the  tranquillity*  the  'revisal  and  Mrrection"  of 
form  of  heat  when  a  current  traverses  a  con-  other  acts  of  Congress  alleged  to  be  unconstitn- 
ducting  circuit  was  investigated  by  Toole,  and  "onal.  .,,„,.  ,.  .  , 
also  by  Lenz,  Becquerel,  and  others.  It  is  The  eighth  Resolution  directed  the  appoint- 
foand  that  the  quantity  of  heal-energy  set  free  ^^"\  °l  a  committee  of  correspondence,  to  com - 
in  any  given  conductor  in  one  second  is  pro-  municale  the  Resolutions  to  rtie  sevet^  States, 
portional  (i)  to  the  resistance  of  the  conduc-  ^n-^  *?  J"^''™  *™  ""l*  '.^=  State  of  Kentuck-y 
tor.  and  (2)  to  the  square  of  the  current  that  «»=  determined  <tq  submit  to  undelegated  and 
is  flowing.  If  the  resistance  of  the  conductor  consequently  unlimited  powers  in  no  man  or 
is  R  ohms,  and  the  current  is  C  amperes,  then  hody  of  men  on  earth;  that  m  the  case  of  an 
the  quantity  of  heat  generated  in  T  seconds  will  f'"'se  of  (he  delegated  powers,  the  members  of 
be  0238  CRT  calories;  the  «calorie»  being  de-  the  general  government  being  chosen  by  the 
fined  as  the  quantity  of  heat  required  to  raise  ?«>??'  »  <^h^nge  by  the  people  would  be  the 
the  temperature  of  one  gramme  of  water  from  constitutional  remedy;  but  when  powers  are 
14'  C.  to  15"  C.  This  is  often  called  'Joule's  f  sumed  which  have  not  been  delegated,  a  nulli- 
lam>  A  ri  D.r.™=..  tj»  n  fication  of  the  act  is  the  right  remedy;  and  that 
'r:^->  ■  7  <r<  #  (B  /  fi^j  '  ■  ■  )  "Sty  State  has  a  natural  right,  in  eases  not 
Editonal^  Staff,  'Encychp^dta  Amencana>  ^^hin  the  compact,  lo  nnllify  of  their  own  au- 
Reaolution  Island,  the  name  of  several  thority  all  assumptions  of  power  by  others  within 
islands,  the  prmeipal  one  being  in  British  North  their  limits.*  The  Committee  of  Correspond- 
America,  at  the  extreme  end  of  Hudson  Strait;  enee  was  instructed  to  request  the  other  States 
lat,  61  39'  N.;  long.  65  W.  The  island  is  about  «to  concur  in  declaring  those  acU  void  and  of 
4fi  miles  in  length  and  breadlh,  and  Cape  Reso-  no  force,  and  each  to  take  measures  of  its  own 
lulion  is  on  the  east  side.  Resolution  Isjand,  for  providing  that  neither  these  acts,  nor  any 
in  Dangerous  Archipelago.  Pacific  Ocean,  is  in  other  of  the  general  government,  not  plainly  and 
lal  17  22'  S.,  long.  Ui  35'  W.  Resolution,  a  intentionally  authoriied  by  the  Constitution, 
lagoon  island  in  Low  Archipelago,  is  in  lat,  17  shall  be  exercised  within  their  respective  terri- 
25   S.,  long.  143    24   W.  tories." 

Resoln'tioners,    a     designation    of    party  The  Resolutions  passed  the  Kentucky  legis- 

which  had   its  origin  in  Scotch  church  history,  lature.    14   Nov.   1798,   with   only   two  or  three 

When   the   Scotch   with   their   covenanted   king,  dissenting  voles,  and  similar  Resolutions,  drafted 

Qiarlea  Stuart  (Charles  11.)  had  been  defeated  by  James  Madison,  were  adopted  by  the  Virginia 

hf  Cromwell  at  Dunbar   (13  Sept  1650),  the  legislature,  24  Dec  1798,  by  a  vote  of  100  to  63 
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RESONANCE  —  RESPIRATION 

in  the  House  of  Delegates,  and  14  to  3  in  the  part  of  the  oxygen  exdiaoge  takes  place  in  tbe 

Senate.    The  iact  that  both  JcfIer»on  and  Madi'  lungs    (external   respiration),  there   is  also  an 

son  were  afterward  elected   Presidents  of  the  internal   respiration  constantly  taking  place   in 

United  States,  and  that  the  Democratic  party,  the  exchange  between  the  blood,  the  lytnph,  and 

which  they  represented,  remained  in  power  for  other   tissues.     Respiration   in  plants   is   of   the 

many  years,  has  been  accepted  as  indicating  that  same  general  character  as  in  animals.     It  is  not 

the  Kentucky  and  Virginia  Resolutions  had  the  to   be   confounded   with   the   much   more   acdre 

substantial    approval    of    the    American    people,  process  of  photosynthesis,  by  which  plants  utilize 

See  United  States,  carbon  dioxide  and  give  off  oxygen,  a  process 
which  was  termed  respiration  by  the  older  plant 

Res'onance,    a    strengthening    of    sound,  physiologists. 

When  a   person   speaks   in   an   empty   room  the  Historical  Summary.— Tht  earliest  naturalisU 

walls  reflect  the  words-    There  is  an  echo  from  and    philosophers,    Aristotle    and    others,    even 

each  wall ;  and  when  the  person  IS  not  equidistant  jo„„    jo   the   anatomists   of   the    ISth   century, 

from  the  difTerenl  reiiectmg  surfaces  the  echoes  ^^^^g^^  ^^^^^  ^^^^  function  of  respiration  was  to 

strengthen    one    another     and     strcngtheii     the  jntw  air   into  the  arteries  and  heart,  and  thus 

sound.    Resonance  includes  such  strengthemng  (o  cool  the  blood.    The  old  Galenic  doctrine  was 

of  sound  as  occurs   when   a   sounding-board   is  ^^^^^  j^^  .^j^  introduced  by  breathing  served  K> 

used  to  strengthen  the  note  from  a  string  or  the  regiilatc,  to  maintain,  and  at  the  same  time  to 

note  of  a  tuning-fork,  or  when  the  air  contamed  ^^            („  refrigerate  the  innate  heat   of  the 

in  an  open-mouthed  vessel  is  made  to  vibrate  and  heart.*    Again  the  pumping  action  of  the  thorax 

strengthen  a  particular  note.  introduced  into  the  blood  the  air  which  was 

Rcsorcin,   or   Reaorcinol,  a  chemical   sub-  necessary  to  generate  the  vital  spirits  in  the  left 

stance    having    the   formula    aH.COH)^    and  side  of  the  heart,  and  finally  the  same  pumping 

therefore   belonging   to    the   group   of    phenols  action  got  nd  of  the   foul   vapors,  the  product 

(G.V.).     It    may   be    regarded   as    derived    from  o*  the  innate  fire  burnmg  m  the  heart.     Harvey 

benzene,  CJU,  by  replacing  two  of  the  hydrogen  w^   o"c   of   the   first   to   show   that   the   rame 

atoms  by  two  hydroKyl  radicals.     Three  substi-  channel   probably   did   not  serve  to  carry  these 

tulion  compounds  of  this  character  are  possible  '«">  different  currents.     But  the  chemical  prob- 


.see  rtKUM^iic  Compounds),  and  all  three  are  '""8  mvo|ved  were  too  intricate  for  Harvey. 
actually  known.  Catechol  (or  pyrocatechir)  is  although  it  was  chiefly  through  the  work  of 
the   "ortho"   di-substitution  product;   resorcin  is    a  group  of  Enghshmen  of  the  17th  century  that 


"meia"  dt-substitution  product,  and  quinol  *e   unraveling  of  the   mysteiy  of    respiration 

(or  iiydroquinone)  U  tlie  'para"  di-substituiion  catne  about.    Von  Helmont  had  tatight  a  theory 

product.    Resorcin     Was     first     prepared     by  of  fermentations,  and  he  had  noted  the  diHererra 

HIasiweU  and  Barth,  in  1864.  by  fusing  gal-  ■"  » tor   m  blood  passtng   through  the  iuiigs. 

banum  resin  with  caustic  potash     It  is  now  pre-  Borelh  approached  the  mechanical  side  of  the 

pared  commercially  by  fusing  caustic  soda  with  Problem  and   showed   the   truth    regarding  the 

"he    sodium    salt    of    benzem-meU-di.ulphonic  mechanics  of  the  chest,  the  bellows-lile  action  of 

add;  this  acid  being  itself  prepared  by  the  action  wlj'ch  tcok.m  by  atmosphenc  pressure  and  ej- 

Jf  fiSng  sdphnric   acid  ujon  betirene.    The  P^led  the  air  by  the  muscular  relaxation  and  the 

resorcin  "hat  i°  formed  i,  abstracted  from  the  '"'=«  .-'  *",.  '''",:2:■"^,  ""'■"«'!;  "  '^ 

solution  i,  obtained  by  agitation  with  ether,  or  the  meantime  discovered,  w  th  the  aid  of  h« 

with  somroiher  substance  in  which  the  resorcin  """^  microscopes,  tbe  minute  structure  of  the 

rtS*C".*fcrZ«"no,  Use* mrwit"  1-8.  ."1  Borelli^  a.  well  a.  others    (Hooje, 

waer;  and  after  isolation  in  this  manner,  the  'Si^;  S'"°  ""l""''"'  'i'"'.  .il?  ?.™?.S 

resorcin  is  purified  by  distillation  or  otherwise,  "'"'y  discovered  pnnciple  of  the  air-pump  and 

Resorcin  is  soluble  in  water,  in  alcohol,  in  ben-  «"c™",    "'"""'   V"i,  "'S    IS   £d 

.pn.    ,nd  in  eih.r    an,!  is  insitiible  in  carbon  essential   to   the   life  of  the  animal,   and    Had 

disuioSde    and    in    chlorofi?^     From    wa«r  """■"'^  1°  *'  P"'""  «"'  the.partiel.s  of  the 

JSfe' and  e°he,"t  ctSffas  S  trimltri:  taV  "f  "l-.'"'?  *f  '^'^fVA'SS,^^^ 

lets,  and  from  ben.eiie  it  is  obuined  in  the  form  "?«">  "f  'he  blood.    But  .Bf""' »"  '  f'S 

of  ieedles.    Pure  resorein  is  colorless,  but  upon  ft  "rf  l»?."J  sympathy  with  the  new  chemiol 

eirposute  to  the  air  it  becomes  reddish!    It  mehs  ^"J-S.  ""  »"  '5"  •  ■";,  '■«"«  "*!H; 

at^'F    and  hoiU  at  about  S20°  F     Resorcin  Hooke  and  Lower  made  the  next  steps  possible. 

used  in  the  manufacture  of  the  coal  tar  coU  ^-J/- ^^h  ^^are'^funrSsS  "xVrime£ 

^^J-^W?"ht  n^tkld  .n^indc  oro^  t^^     a^d   ^  demonstrating  'hat  the  difTerence  hctreen  dark 

cine   _  It  has  marked  antiseptic  properties,  and  >s  blood  and  lighter  arterial  blood  was  due 

"f:?,!™,,  .nH^t^U.^   It  U  ako  adr^  n  siered  in'  to   ^"'  admixture   of   air,   thus   explaining  this 

ointments  and^lvea.     It  is  also  administered  in-  ^^^  ^^^^  recorded  for  thou 

temally.  though  less  commonly.  ^^^^   ^^  s^'^^^   ^^^    ^^\^^rtA   to   thousands   ol 

Resptradan.     The    essential     process     in  causes.     Up   lo  this  time  it  had   always  been 

respiration  is  the  taking  in  of  oxygen  and  the  thought   that   the   air   was   a   simple   substance, 

giving  out  nf  carbon  dioxide  by  the  li\Hng  cells  and  not  a  mixture.     John  Mayow   (1643)  h^t 

of  a  plant  or  animal.    In  higher  animaU  special  showed  that  not  all  of  the  air  was  used  by  the 

ot^jans.  the  Kings   (q.v.>.  and  a  special  tissue,  lungs    in    influencing    the    blood,    but    on^r   a 

the  blood   fq.v.>.  are  the  maiff  factors  in  this  certain  part:   and  although  he  called  it  by  a 

exchange:  bnt  in  the  lower  animals  lungs  are  different  name    (nitro-aenal   gas),  n  was  tlwt 

not  necessary,  and  in  plants,  as  well  as  in  many  part  now  known  as  osygen,    Mayow  thus  devH- 

of  the  lower  animals,   there   is   no  trne  blood,  oped    the    first    full    adequate    physico-chemica) 

Even  in  (hose  higher  animals  in  which  the  major  theory    of   respiration.     He   saw   Uiat    respira- 


RESPIRATION 

tion  was  a  process  analogous  to  combustion,  and  complex  one,  or  rather  a  series  of  centres,  alt 

that   the  movements  were  to  take  in  the  nitro-  co-ordinated.     Thus  the  motor  centres  for  eer- 

aerial  gas  and  give  out  the  vapors  arising  from  tain  muscles  attached  to  the  ribs  are  located  in 

the  blood.    But  he  did  not  know  at  all  what  these  the  spinal  cord,  and  their  excitation  can  bring 

vapors  were.    He  had  grasped  at  the  meaning  of  about  restricted  movements  of  expansion,  while 

the   inUke,   but   had   no   knowledge   of  the   ex-  'heir  destruction  may  resuit  in  paralysis  of  cer- 

change  products.    This  and  other  wonderful  dJs-  »'"    o*   the   muscles    of    respiration.    Another 

coveriea  were  made  by  a  young  man  of  25,  and  breathing  centre,  the  most  important  one,  spoken 

who  died  at  the  age  of  34-     Mayow's  work  was  ?*  /»  the  aotomatiC  or  true  respiratory  centre, 

then  forgotten  for  almost  loo  years.     As  Foster  's  'o""*!  '"  cerUin  ganglion  cells  m  the  floor  of 

expresses  it.  "tlat  which  in  the  first  years  of  '*'<  fourth  ventrice  of  the  medulla  oblongata 

the  latter  half  of  the  i^h  century  as  igneo-aerial  ^^\)-    The"-  destruction    destroys   the  Co- or- 

particles  shone  out  in  a  flash  and  then  died  away  f^"iTl'HTh1^:j't'.nZ'!rr,«™%"l^^^ 

HBuin   intn  HarL-nPM    in   ihf  lasf  vi-ar*  ni  the  "Dout  death.    A  third  Centre  IS  present  m  some 

burarf,  art  which  hi.  lighttd  th,  worid  wilh  S^t.J*"  ^,'S"™L  ",,wiS  S.S.  .  " 

incra.ini!  .mdin«.  ™  to  to  pres.nt  djy.»  ft'  '""h."  ."'  >?  ""!«  ™'«  toP  hr.iihi.  < 


The  distinction  between 


_  _t  o,  Li    Tf  11.      n Tu.     . „_  1  ne   aistinction   neiween   conscious   ana   uncon- 

g  ueepiji  i,?rif 'i?v;-':^p„i=  =.  "v';iiVin&s''sr„rn,oS5 

ehenns.y.    He  Hist  enmc.ted  the  pmciple  of  ,  j  j       j  ^       ^    .Mailed  nomal  rhythm  is 

tree   and   comb.ned   ga„.    and   led   the  wa,  to  „„     '^^    ^    „,„,„      ,„„    ,8    to   »   »   tin 

the   work  of  Jo,eph   Black,    who  rediKovered  „j„„„  ,„  ,^  ,j„,^  '^^  „,i„  „;  ^^^  „,  j„. 

Von  He  monts -fixed  ait,- which  was  given  off  i„ii„  ^  ^,  of  eipitation  being  abom  is 

b,  the  lun^,  and  that  anin»ls  placed  in  the  ,J  ^^    Nnmerons  indivfdnal  varUtion.  may  tx 


•fixed  air»  died  much  as  if  they  were  derived  present,  however,  the  rate  varying  from  infamr 
of  fresh  air.  The  next  step  was  made  by  Priest-  ^^  ^ij  age,  ^nd  in  diseased  conditions  the  rate  is 
ley,  who  in  1772  rediscovered  Mayow  s  _"igneo-  nearly  always  modified,  usually  quickened  in 
aerial'  spirit  and  isoUted  oxygen.  Pnesticy  a  consequence  of  the  increased  oxidation  that  often 
views,  however,  were  permeated  by  the  century-  accompanies  disease.  Occasionally  respiration  is 
old  phlogiston  theory,  and  it  remained  for  slowed  when  there  is  painful  breathing,  or  some 
Lavoisier  clearly  to  demonstrate  what  oxygen  form  of  poisoning;  opium-poisoning  Ts  a  noted 
really  wm  and  to  overthrow  the  phlogiston  illustration.  In  this  condition  the  breathing 
theory.  Thus  the  problem  of  animal  respiration  rhythm  may  sink  as  low  as  4  to  s  to  the  minute. 
was  solved.  The  air.  composed  mostly  of  in-  In  children  of  both  sexes  the  movement  of 
nocuous  nitrogen  and  of  small  proportions  of  breathing  are  similar,  but  as  adult  conditions 
active  oxygen,  passes  into  the  fine  air  vesicles,  develop,  and  changes  in  dress  become  pro- 
first  seen  by  Idalpighi,  the  blood  there  takes  up  nounced,  it  happens  that  women  are  more  apt  to 
the  free  oxygen,  giving  off  carbon  dioxide,  which  breathe  more  in  the  chest  (costal  breathmg), 
exchange  constitutes  the  essential  feature  of  while  men  make  more  use  of  the  lower  ribs  and 
respiration.  '  It  should  be  added  that  it  was  the  diaphragm  (diaphragmatic  or  abdominal 
not  until  Gustavus  Magnus  (18.17)  proved  the  breathing).  The  amount  of  air  taken  into  the 
presence  of  the  blood-gases  in  different  proper-  lungs  varies  widely  with  the  size  of  the  individ- 
tions  in  the  blood  that  the  present  theory  of  ual,  the  shape  of  his  chest,  and  a  number  of  other 
respiration  assumed  a  definite  form.  The  study  factors  that  make  it  impossible  to  gii'e  a  general 
of  the  relation  of  the  iron  of  the  haemoglobin  in  average.  It  is  usual  to  measure  that  portion  of 
the  blood  to  this  oxygen  exchange  constitutes  air  that  passes  in  and  out  of  the  lungs  during 
the  last  chapter  in  the  unraveling  of  this  secret  normal  respiration  as  tidal  air;  this  has  been 
of  nature.  known  to  be  from  130  to  700  cubic  centimetres. 
Mechanics  of  Respiration.— Brfathiag  con-  In  forced  breathing  a  certain  extra  amount  of 
sists  in  the  rhythmical  expansion  and  contrac-  complemental  air  can  be  taken  into  the  chest; 
tion  of  the  walls  of  the  chest,  by  means  of  which  'ts  average  being  about  1,500  cubic  centimetres, 
process  air  passes  into  the  lungs  and  thus  comes  A  certain  amount  of  air  (residual  air)  cannot  be 
-T  contact  with  the  blood.     The   lung  structure  expelled  from  the  chest  even  by  forced  expira- 


itsclf  possesses  no  marked  expansile  power,  hut  tion.  This  has  been  found  to  vary  in  amount 
it  is  in  a  constant  state  of  tension,  there  being  from  400  to  1,500  cubic  centimetres.  The  vital 
fiegative  pressure  in  the  pleural  cavity.  The  capacity,  or  the  amount  of  air  which  can  be  ex- 
muscles  attached  to  the  ribs,  including  the  dia-  pelled  from  the  thorax  by  forced  expiration  fol- 
phragm  <q.v.),  expand  the  cavity  of  the  chest  lowing  a  deep  inspiration  — a  spirometer,  or 
m  all  three  diameters  by  raising  the  ribs  the  "lung-tester"  of  the  circus,  being  the  instru- 
and  lowering  the  diaphragm;  the  air  rushes  in  ment  for  measuring  the  same  — varies  very 
and  inflates  the  lungs;  the  muscles  then  relax,  widely  accordmg  to  practice,  height,  weight,  and 
the  elasticity  of  the  ribs  causes  the  chest-wall  age.  For  the  comparative  anatomy  of  respira- 
to  contract,  the  lungs  themselves  contract  some-  tion,  see  Axatomy,  Csuparative,  Respiratory 
what   and  the  air   is   forced  out  through   the  System. 

bronchi  and  larynx.  Thus  it  is  evident  that  the  _  ArtiUdal  Respiration.—  When  death  is  im- 
lungs  themselves  are  merely  passive  agents  in  minent,  owing  to  a  cessation  of  the  natural  res- 
inspiration,  being  filled  and  emptied  of  air  largely  piration  movements,  it  may  sometimes  be  averted 
in  consequence  of  the  movements  of  the  chest-  by  an  imitation  of  liiem  carried  on  regularly  for 
wall.  The  control  of  the  muscular  movements  a  while.  Such  a  condition  may  occur  in  disease 
is  partly  voluntary  and  partly  involuntary,  and  (for  example,  asthma,  epilepsy),  though  very 
the  breathing  centre  so  called   is  in  reality  a  rarely;  it  is  most  common  in  suffocation,  either 
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by  drowning,  choking,  or  strangulation,  and  is  springs  back  to  allow  the  elastic  recoil  of  the 
sometimes  met  with  also  in  poisoning  by  nox-  chest-wall  to  imitate  inspiration. 
iou3  vapors  (for  example,  carbonic  acid,  car-  Whatever  method  be  adopted,  the  movrnientt 
bonic  oxide,  coal-gas,  chloroform,  etc.).  In  must  be  gentle,  regular,  and  perscveringly  car- 
order  that  any  method  may  have  a  chance  of  be-  ried  on,  at  the  rale  of  from  lO  to  15  times  in 
ing  successful  it  is  of  course  necessary  that  the  the  minute;  and  when  the  faintest  natural  effort 
entrance  of  air  into  the  lungs  be  not  impeded,  at  respiration  is  observed  they  must  at  once  be 
whether  by  a  piece  of  food  or  by  water  in  the  timed  so  as  to  reinforce  and  not  to  oppose  it.  In 
windpipe,  or  by  the  tongue  falling  back  and  some  cases  life  has  been  restored  under  artificial 
closing  the  upper  opening.  A  piece  of  food  may  respiration  when  no  rcEpiratory  movements  have 
sometimes  be  removed  through  the  moulh  by  occurred  for  an  hour  or  even  several  hours.  In 
the  finger;  if  this  fails,  the  wmdpipe  should  be  all  cases,  but  especially  in  that  of  persons  appar- 
c^ned.  Xn  those  apparently  drowned  the  body  ently  drowned,  artificial  respiration  should  be 
should  first  be  laid  on  the  face,  with  the  head  conducted  in  a  warm  atmosphere,  go"  F.,  or  even 
low,  and  the  thorax  and  abdomen  be  pressed  on  more  if  possible,  and  should  be  supplemented 
in  order  to  expet  fluids  which  may  have  been  by  warmth  applied  to  the  body  and  by  vigorous 
drawn  into  the  trachea  and  bronchial  tubes,  friction.  In  those  apparently  drowned  recovery 
The  tongue  may  need  to  be  held  forward;  tliis  is  very  rare  after  complete  immersion  for  as 
may  be  done  by  an  assistant;  or  an  elastic  band  much  as  five  minutes.  If  stnnning  or  fainting 
passed  round  the  tongue  and  the  chin  will  effect  has  occurred  at  the  moment  of  immersion,  so 
tile  object.  No  general  concensus  of  opinion  has  that  the  respiratory  movements  have  been  an- 
yet  been  arrived  at  as  to  which  is  the  best  method  nulled  or  much  diminished  for  the  time,  less  wa- 
of  producti^  artificial  respiration.  The  meth-  ter  will  have  entered  the  Inngs,  and  the  chance 
ods    most    employed    fall    into   three    divisions;  of  recovery  may  be  greater.     In  other  modes  of 

(1)  insufflatbn,  or  blowing  of  air  into  the  lungs,  death  by  suffocation,  such  as  choking  or  strang- 
either  by  the  mouth  or  by  means  of  bellows;  ulation,  the  action  of  the  heart  may  continue 

(2)  manual  methods,  in  which  external  manipu-  longer,  and  restoration  to  life  be  therefore  pos- 
lations  of  the  chesl-walls  are  made  to  effect  tlie  sible  after  a  longer  deprivation  of  air.  See 
entrance  and  exit  of  air;  (3)  electrical  stimula-  Asphyxia;    Duowmsc. 

tion   of   the   respiratory   muscles.      In   ail   cases  Consult  r       Bert,      "Legons     sur     la     Physi- 

where    artificial    respiration    is    required    every  ologie  conip.  de  la  Respiration'   (1870)  :  Foster, 

moment  is  of  importance.    It  is  doubtful  whether  'Lectm-es     on     the     History     of     Physiology* 

life   can   ever   be   restored  when   the   heart   has  (l!»i)  ;    Schafer,    <Text-Book    of    Phys!ology> 

ceased  to  beat  for  more  than  a  few  seconds;  and  {1901).  See  Anatouy;  Hxuoclobih, 
when  breathing  has  stopped  failure  of  the  heart's 
action  is  always  imminent.  That  method  is 
therefore  best  which  can  be  applied  with  the 
least  possible  loss  of  time,  so  that  under  ordi- 
nary circumstances  the  methods  which  require  Re»pir«tor,    an     Instrument     used     as    a 

bellows  or  electric  batteries  are  out  of  the  ques-  mouth -cove  ring  to  give   warmth  to  the  air  in- 

tion.    Direct  insuffbtion,  or  blowing  of  air  into  haled  into  the  lungs.    They  are  also  freqneotly 

the  patient's  lungs  by  the  mouth  applied  to  his  employed  to  secure  the  inhalation  of  a  medicated 

mouth,   is  now  hardly  ever  used   except  in   the  atmosphere,  containing  a  layer  of  lint  or  wool  on 

case   of   very  young   children,   although    within  which   a   few  drops   of  terebene,   eucalypti^,   or 

recent  years  specially  devised  pumps  have  been  other  antiseptic  are  placed. 
made  that  are  at  times  very  serviceable.     Of  the  D,_,™,j._'ti.    ,   t.,™   „„       .:-ij„™   ....-i 

_  _     1  _  .L  J    .1.       _!■_..      »r  _i..ii  KCTOonaen  tia,  a  term  now  seldom  used, 

manual  methods  those  most    n  use  are  Marshall  .  ^   „„„;„„  .,   i„l„   „r,  j   t .  4.1,     ™  ^t-     ^t  . 

learn.  bM  ..  more  &lign,ng  to  arry  out  for     ft       j^      '  ,,„•,„'      ,.  ,  „„,.„,,, 


_   —       --,",.     -  ,.  .,t      ",  ..         ',  ,_  smp.     The  contract  has  reference  to  a  particular 

V^T^,  u  T'  ''^K  :J".*lf'  ^A^^-  °  ''m'-     ^^  vo^ge.  and  the  conditions  are  that  if  the  subject 

Marshall   Hall's  method   the  body  is   la,d   upon  o/^i^j'^h  the  money  is  advanced  be  lost  by  iaa. 

Its   face   and    rolled   "in    what   may   be    termed  ^-^^   ^^  -^^  f^^^^  ^^    j,     ^  ^    ,;„j 

cradle-fashion*  from  this  position  on  to  one  side  ^|, ,       hw  money ;  and  that  if  the  goods  arrive 

and   a   little   beyond   it    (msp.ration).   and     hen  ;„  ^f^^  ,^6  loan  shall  be  repaid  wRh  a  greater 

back  on  to  the  face  (expiration).    In  Silvester's  ,i,3„  ^.^j^        ^^,^  ^^  ;„j„^^{^  ^,^j  ^J^^  i„. 

method^  the  patient  is  laid  on  his  back  on   a  ^^^est.    When  the  ship  itself  is  hypothecated  the 

plane    inclined  a  little  from  the  feet  upward,  contract  is  called  bottomry.    As  a  matter  of  fact 

and   the  shoulders  are  gently  raised   by  a   hrm  jj,^   expression   bottomry   is   employed,   whether 

cushion   placed   under  them,   which  also  throws  ^^^^  ^^^^^  ^^  ^er  cargo  or  both  be  the  security. 
the  head  back.     The  operator  then  grasps  the 

patient's  arras  just  above  the  elbows,  and  raises  Reasel,  ri!s'sEl,  Joseph,  Austrian  inventor: 

them  till  they  nearly  meet  above  the  head.  TTiis  h.  Girudim,  Bohemia,  29  June  1793;  d.  Laitach. 

action  imitates   Inspiration.     The  patient's  arms  Austria,    to    Oct.     185?.     He   was    educated   at 

are  then  turned  down^  and  firmly  pressed  for  a  Vienna  and  at  Mariabrunn,  and  from  1817  until 

moment  against  the  sides  of  the  chest.    A  deep  his  death  was  employed  in  the  Austrian  Depart- 

expiration     is    thus     Imitated.      In    Howard's  ment  of  Forestry.    He  was  skilled  in  mechanics 

method  the  patient  is  laid  on  his  back  with  a  and  Invented  several  machines.    His  claim  to  the 

cushion  below  the  middle.    The  operator  kneels  invention  of  the  screw-propeller  seems  as  well 

astride  his  hips,  places  his  hands  with  fingers  founded  as  those  of  Ericsson,  Sanvage,  Smith, 

spread  outward  over  the  lower  part  of  the  chest-  and  Wilson,  but  owing  to  an  accident  on  the  trial 

wall,  and  alternately  bends  forward,  throwing  his  trip  of  his  invention  he  failed  to  secure  a  patent 

weight  on  the  chest  to  imitate  expiration,  and  Consult  Reitlinger,  'Joseph  Ressd*   (i86j). 
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Rest-cure,  a  method  of  treatment  advo-  those  by  the  well-known  author  and  arcbitw^ 

cated  by  Dr.  S.  Weir  Mitchell  in  187S  for  casee  Viollet-le-Duc,  especially  in  the  plates  to  'En- 

Of   nervous   prostration   and   various   conditions  tretiens  sur  I'Arclii lecture,'  and  in  three  or  four 

characterized  by  poor  blood,  and  lack  of  muscu-  large   lithographs   for   display   on   the    walls   of 

Jar  and  nervous  tone.     It  is  a  systematic  treat-  schools  and  the  like.     These  are  based   upon  a 

men!  extendmg  over  several  weeks,  a  combina-  very  exact  knowledge  of  the  processes  of  build- 

tion  of  absolute  rest  of  body  and  mind,  regular  ing.      There   are    some   of   singular    interest    in 

diet  at  fixed  hours,  a  separation   from  relatives  the   work   on   the   discoveries   at   Pergamon,   by 

and  friends,  passive  exercise  by  massage,  the  use  Pontremoli   and   CoUignon    ('Pergame,'    Paris, 

of  electricity,  and  the  supervision  of  a  trained  1900)  ;  in  tlie  kindred  work  on   'Epidauros*   by 

nurse.     The  use  of  medicines  is  of  secondary  im-  Defrasse    and    Lechat.    Paris,    1895 ;    also    in    a 

Ertance,    but    frequently    of    value.    As    Dr.  three-volume    book    called     <La    ResUiiratJon 

itchell  puts  it,  the  rest-cure  is  of  service  to  d'OIympie'  by  Laloux  and  Mouceaux.    In  such 

"mvahds,  unable  to  attend  to  the  duties  of  life,  drawings  a  building  will  be  shown  complete  and 

and  sources  alike  of  discomfort  to  themselves  ;„  use,  with  figures  near  it  and  passing  up  and 

^j  SV^'j?  to  ot«e"-      Consult  Mitchell,  'Fat  down  its  flights  of  steps,  or  seated  on  its  stone 

and  Blood'   (l8?7).  benches.      Life    is    given    to    the    representation 

Rec'taiick,   Henry   Bond,   American   Prot-  by  landscapes  fitted  to  the  purpose,  or  by  other 

estant  Episcopal  bishop :  b.  Somersetshire,  Eng-  carefully   considered   surroundings.     In   connec- 

land,   26    Dec.    1854.     He   studied   at   the    King  tion  with  these  there  should  be  mentioned  also 

James  collegiate  school  in  Bridgewater,  England,  the  models  in  plaster,  the  preparation  of  which 

and  after  coming  to  this  country  was  graduated  is   a   serious   art   in    Paris   and   in   other   great 

from   Griswold   College,   Davenport,   Iowa.     He  centres   of  artistic  study.     These  models,   when 

took  priest's  orders  in  the  Episcopal  Church  in  concerned    with   a  non-«xistent   building,   may 

iSSa,  was  rector  of  St  Paul's  Church,  San  Diego,  be  a  complete  rendering  of  that  building,  as  in 

Ca!.,   i88e-i902,  and  in  Joly  of  the  last  named  the   case   of   the   mode!   of   the    Parthenon   and 

year  was  consecrated  the  first  American  bishop  "^t  of  the  Hypostyle  Hall  at  Katnak,  both  at 

of  Honolulu.    He  has  published   'The  Love  of  the   Metropolitan  Museum  of   Art.   New   York. 

God'  ;  'Addresses  on  the  Seven  Last  Words.*  J"    *"e    there    has    been    a    bold    attempt    to 

—     ..          ,            -    .-           i_>               •              I  show,     as     if     definitely     known,     the     entirely 

Resti^ouchc,  res-ti-goosh  ,  a  nver  of  uncertain  structure  of  the  roof  of  the  great  tern- 
Canada,  in  its  lower  course  senaratmg  New  pU,  and  also  the  painting  on  the  same  building, 
Brunswick  from  the  province  of  Quebee,  and  According  to  the  tlieory  of  the  accomplish^ 
flowing  northeast  into  the  Bay  of  Chaleur  at  architect  who  designed  the  model,  the  late 
Dalhojisie.  It  rises  in  eastern  Quebec,  is  225  Charles  aipiez:  but  the  Egyptian  temple  has 
miles  long  is  navigable  for  16  miles  to  Campbel-  ^^  paintings  modified  on  account  of  modem 
ton,  and  forms  a  tidal  estuary  for  24.  miles.  It  notions  of  propriety.  The  model  of  the  Pan- 
drams  6,000  square  miies,  and  its  basin  supplies  theon  at  Rome,  in  the  st..fle  collection,  can  be 
great  quantities  of  timber.  visited  both  within  and  without,  and  is  more 

Reatitu'tioniBti,  a  Christian   religious   sect  nearly  trustworthy  than  that  of  the   Parthenon. 

in   New  England  whose  distinguishing  tenet  is  All  of  this,  however,  is  conjectural  restoration 

that   the   restoration  of  mankind   to  the  condi-  of  excellent  quality. 

tion  from  which  he  lapsed  through  Adam's  sin  Restoration  of  buildings,  when  carried  out 

of   disobedience  is   near  at  hand,  and  that  the  in    reality,    is   extremely   oper.   to   error    of   the 

reign  of  perfect  love,  justice,  purity,  and  holi-  most  mischievous  sort,  because  it  is  never  safe 

ness   is   soon   to  commence.     They  observe  the  to  assume  that  the  la.^t  word  has  been  spoken 

Sabbath  of  the  Hebrews  as  a  holy  day  of  rest  '".the  matter  of  demonstration  of  the  building's 

and  assemble  weekly  for  worship  on  the  even-  onginal  condition.     We,  m   1904,   cannot   for  a 

me  (Friday)  before  the  Sabbath.  moment  accept  the  archwolopcal   knowledge  of 
our  predecessors  of   i860,  and  yet  in  the  years 

Restoration,    in    matters    of    fine    art,    the  following  the  middle  of  the  19th  century  nearly 

putting   of  a   building,   a   work   of   sculpture,  all   the   most   important   mcdia;val   buildings   of 

a    painting   or   other    work_  of  art   into   what  Europe  were  restored,  and  too  often  in  a  radical 

is    thought    to   have    been    its    original    perfect  way.     In  too  many  cases  the  original  character 

condition.      There    is,    however,    a    secondary  of  the   building   is   destroyed   altogether,   as   in 

meaning  which  is  often  used  in  a  way  to  cause  the    famotts   instance   of   the    Church    of   Saint 

confusion :   this  is  the  preparation   of  drawings  Front  at  Perigueux.  and  in  the  case  of  the  Fon- 

fihowing  what,  in  the  opinion  of  the  draughtsman  daco    dei    Turchi    at    Venice,    now    the    Musen 

or  his  director,  would  be  theappeaiance  of  the  Civico;  but  in  a  vastly  greater  number  of  cases 

building  or  other  work  of  art  if  restored  accord-  the   restoration   has   been   conscientious   and    in 

ing  to  the  above  definition.    The  term  'conjee-  a  way  judicious,  but  has  still  destroyed  much 

tural   restoration"   is  applied  to  these  drawings,  that    would   he,    had    it    been    spared,    the    best 

though  all  restoration  is  more  or  less  conjectural,  possible  evidence  for  the  original  study  of  the 

but  the  adjective  b  used  in  these  cases  because  structure.     It  will  be  noted  that  the  ambition 

the  drawings  often  represent  much  more  com-  of   the   official   or  committee    in    cbai^    of   a 

plete  and  precise,  and  much  less  thoroughly  ver-  great   building,    religious    or   secular,    is   nearly 

ified    statements    concerning    the    original    state  always  to  have   it   as   complete   and   elegant   as 

of   the   work   of  art   than   those   which   are  ac-  may  be ;   that   this   ambition    is   more   than    re- 

tuajlv  carried  out.  peated    in   the   architect    whose    reputation    and 

To  treat  first  of  these  suggestions  for  realora-  pecuniary  gain  are  cIosely_  connected  whh  the 

tion  embodied  in  drawings:     Among  the  most  great  and  costly  undertaking;  and  finally  that 

useful  in  the  way  of  architecture  are  some  by  these  ambitions  find  an  echo  in  the  opinions 

Sibil,  who  continued  the  work  of  Letarouilly  in  of  the  general  ptiblic,  who,  of  course,  tike  to 

his  folio  work  on  the  Vatican  in  Rome,  and  see   the   famous   tnonuinent  of  their  city  pul 
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into  first-rate  order  and  kept  as  clean  and  per-  the   surface   of  the   matblea    found    in   £giiu 

feet   and    bright-colored   as    the   new   buildings  have  been  lowered  in  places  to  agree   with  tht 

near.     To  this  is  added  the  actual   demand  for  restoration.      It   has   always   been   considered  a 

safety.     Thus,  in  the  case  of  the  Ducal  Palace  wonderful  piece  of  good   fortune  at  a  time  too 

at  Venice,  of  which  the  restorations   were  car-  early  for  such  intelligence  in  archreoloKJcal  niat- 

ried  on  between  1881   and  1884,  a  conscientious  ters  —  the  preservation  from  restorations  of  the 

desire  to  preserve  the  famous  building  intact  was  Venus  of  Milo  in  the  Louvre,  this  preservation 

present   in   the  mind   of   the   controlling  intelli-  having  been  largely  the  result  of  disagreement. 

gtnce:  but  the  gjreat  capitals  of  the  lowermost  On  the  other  hand,  the  finds  of  the  years  since 

arcade   upon    which   the   whole   weight   of   wall  1870  are  much  more  commonly  preserved  intact; 

reposes  were  in  many  cases  found  to  be  so  split  no  one  will   think  of  restoring  the   Hermes  of 

that  they  were  unsafe.     It  may  well  have  been  Olympia.    Even  in  our  own  time,  however,  such 

thought  with  perfect  honesty  (hat  the  preserva-  slight  injuries  as  the  breaking  of  two  or  three 

lion   of   the  building   required    their  removal;  fingers  in  the  Augustus  of  Otricoli  in  the  Vati- 

they   were   removed   and    placed    witfi    all    care  can,  or  in  the  Venus  of  the  Capitol,  are  pretty 

in  a  hall  of  the  building,  while  newly  cut  capi-  certain  to  be  repaired,  but  then  it  is  the  custom 

tals   were  put   in   their  place.      St.   Mark's   was  of  all  properly  managed  museums   that  a  label 

more   hardly  treated,   for  the   exquisite  marbles  shal!  hang  on  the  pedestal  with  a  full  dcscrip- 

with    which    the    exterior    was    sheathed    were  tion  of  the  additions  made,  and  the  catalogues 

carried   off   and   replaced   by   slabs   of   a   vastly  of   the   better   organized   museums   contain  also 

inferior  quality  and  color,  a  certain  smoothness  such  a  mention  in  full. 

and  a  certain  appearance  of  finish  being  thus  In  the  matter  of  painting  it  has  long  been 
got  at  the  expense  of  the  chromatic  beauty  of  understood  that  there  is  only  one  safe  way,  and 
the  original  work.  Nothing  need  be  said  of  the  that  is  to  refrain  from  hrmging  a  brushful  of 
mosaics,  because  they  are  always  in  a  state  of  paint  anywhere  near  the  canvas.  The  old  pic- 
change,  repairs  and  restorations  going  on  all  ture  has  suffered  certain  injuries;  it  must  not 
the  time :  but  the  change  in  the  great  floor  of  the  therefore  be  subjected  to  the  greater  injury 
church  by  which  the  singular  waves  and  hollows  of  falsification.  As  late  as  1885  paintings  in 
which  had  marked  it  for  so  many  years  were  all  several  of  the  museums  of  Europe  were  under- 
graded  and  the  floor  smoothed  out  into  a  glossy,  go'"8  repaintmg  of  the  most  radical  sort.  Any 
modern  pavement,  excited  at  the  time  the  great-  Person  who  was  looking  mto  the_  matter  at 
est  indignation  on  the  part  of  many,  and  can  '"^^  ''""^  """'^  """  "°^  its  place  in  a  church 
hardly  be  satisfactorily  criticized;  there  being  or  galcry  some  great  canvas.  If  he  were  shrewd 
-o  much  doubt  as  to  the  true  cause  of  the  old  ^'^°  "^^^  P^  woM  get_  sight  of  that^  canvas 
qualities  set  up  against  a  wall  on  its  side,  or  on  its  head 
There  is  still  another  difficulty  in  the  restora-  perhaps,  and  there  undergoing  a  process  of 
lion  of  buildings,  namely,  the  introduction  of  repamting  in  sky  or  drapery  at  the  hands  of  the 
later,  though  still  early,  details.  Thus  in  a  ^°^*  unintelligent  ojieralive  who  could  use  a 
Gothic  cathedral,  especially  in  England,  one  palette  and  a  pamter  s  pencil.  By  and  by  the 
whole  bay  of  the  Horih  or  south  aisle  will  have  P'ctn/e  would  be  in  its  old  place  again,  and  then 
been  built  up  with  14th  century  windows,  *«  *?»  **"?  '"?>  closely  into  a  picture  would 
contrasting  oddly  with  the  "early  English*  feel  that  their  oW  friend  ^and  mspirer  was  pone, 
fenestration  of  the  neighboring  bays.  Shall  The  director  of  just  such  a  restoration  said  to 
the  restorer  respect  these  changls  of  an  earlier  ^^,r'T  '^'  ''■  T^'  "Ji''^  ^^"  °i?"  ?)"'?!! 
time,  or  shall  heTweep  them  alfaway  and  make  ^  ^^^  foreign  visitors  that  this  o.«ht  not  to  W 
the  church  that  whic>i,  according  to  his  best  done-that  only  a  patoh  of  neutral  color.should 
liihts  it  wa<!  in  ftavl  rros'  It  i?  fvirf^nt  that  "*  P"'  '"  whe^e  an  actual  blister  had  existed  — 
Stilus,  'oiS',l"&r'!^ni"o  Ih,"  ,»"<«.  «■!?'  1>'J,  "'■  *«  ™™  •'■"'■''■"T 
•nd  Ihat  no  rtsiontion  of  such  bnildins  can  f"-  '°  'l""?-  ,"■«  f'"""  ■Jodd  be  rmdti 
evtr  satisf,  the  sludent  altogelhT.  It  i?  cvi-  J"'.  »?>«(»"<!  ?»*  'mwtd  wUh  an  altempl 
dmi  that  evtry  prtcaution  sEonld  bt  laken  to  '"  '""»'«  '  •  ""S'"'  ""*"•    "•  ""  '  8°™"' 

tied  out  onlv  in   sn  far  aJ  to  «vp  th^  anri^,!.  *"^  ''*'^^>'  ^'^  P""''     "  ^=  suggested  long  ago 

pi"  "th  a7it"deu.l.     At  °be"am.  lime ""  '""   ZZ  i"l,',*  £„,  "."."'.'..S":?™?"'!,. 


"fht 


i"±^E!^j^j!^xi:±s:.  sE:;\s;SnJrit»d's„^ 


say,  the  building 


>«:««■  ^^-t^w^ti^-^ ,    f  -  ai  ij      wnai  jmu   uccn  uuiic   lu   u  aiiu   wiicii  —  whether 


nishing.  transferring  from  wood  to 


.  .   - ,  ;      -     .,  luries,  revarnismne.  iransiernng  irom  wooa 

,    ■    K  w*  t,,^""T  ^""'''  Tf^-    "  '-'  ""vai,   or   the    like.    This,    however,   has  no. 

Wk'^.n    ?tl    ^^fin^f   know   enough   to   put.  It  ^wn    done    as    yet.    and    the    student    of    the 

back    to    Its    original    character?      Unbelieving  ^„^j  ^^^^  paintings  in  the  world  is  griev- 

crilics  can  never  persuade  these  people  of  their  o,„iy  ^^handicapped    by    the    primary    dif&cully 

own  probable  ignorance.  „f  discover ing  what  is   really  the  artist's  work 

»,-,V„^h  '^  t     ,   t  "        "  "^'■''  ""^"'f-     V""'  and  what  is  the  ignorant  tinkering  of  irrespon- 

within   the   last   2.";   years   an   important   antique  „ii,],   _™i._,.  t.  c 

statue  was  generally  restored,  and  the  most  ski!-  '""'  ""«'«""'■  Russell   Sti^gis, 

fully  carried  out  restoration  was  perhaps   that  Restoration,    The,    in    English    history  * 

of  the   .Cgina   sculptures   in   the   Glyptothek   in  term   applied  to  the  accession  of   King  Charles 

Munich.     These  are  said  to  have  been  directed  II.,   in   1660,  after  the  civil   war,  to  the  throne 

by  the  celebrated  sculptor.   Bertel  Thorwaldsen,  of   England,   after  an   interregnum   of   Ii  years 

and  they  have  a  wonderful  *ppe3rance  if  verity,  and    four   months,    from  30  Jan.    1640    (wbeo 

while  at  the  same  time  no  one  can  say  how  far  Charles  I.  was  beheaded)  to  39  May  1660,    In 
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French  history,  the  first  restoration  begins  3  Much  clearer  and  stronger  is  the  passage,  Daniel 
May  1814,  when  Louis  XVIII.  made  his  entry  xii.  3,  *Many  of  them  that  sleep  in  the  dust  of 
into  Paris  under  the  protection  of  foreiRn  bayo-  the  earlh  shall  awake,  some  to  everlasting  life, 
nets,  and  ended  with  the  return  of  Napoleon  and  some  to  shame  and  everlasting  contempt* ; 
from  Elba,  ao  March  1815.  The  beginning  of  this  is  explicit,  but  it  does  not  say  that  all  the 
the  second  restoration  is  generally  reckoned  dead  will  arise  clothed  in  their  bodies ;  and  this 
from  the  battle  of  Waterloo,  18  ^une  1815 ;  and  becoming  'awake'  does  not  necessariU'  imply  re- 
terminated  on  29  July  1830,  with  the  abdica-  assumption  of  the  bodies  at  all.  Toward  the 
tion  of  Charles  X.  time  of  the  downfall  of  the  lewish  nation  the 
RMtora'tioniBts,  the  followers  of  Origen  *>«'■>*  '«  the  resurrection  of  the  body  was  gen- 
in  the  opinion  that  after  a  certain  purgaHon  "^'^,=,1*''!:"'",^'  "Tl!  Ji?""/^*-  '"  J  .1'''^" 
proportionate  to  their  delinquencies  all  will  be  OThal  book  a  Maccabees  the  doctrme  of  the  res- 
Kstored  to  God-s  favor  and  to  paradise.  In  ""Action  is  strongly  asserted,  yet  even  here 
the  Middle  Ages,  the  Brethren  of  the  Free  ']»>*hing  is  said  about  a  resurrection  of  all  the 
Spirit  held  this  doctrine;  at  the  time  of  the  ^"^:.  »"<*  though  the  resurrection  of  all  the 
Reformation,  it  was  taught  by  the  Anabaptists  dwd  iB  now  the  13th  article  of  the  Jewish  creed, 
and  in  the  i8th  century  by  the  Rationalists.  "  '*  ^/ocume  that  cannot  be  proved  fn>m  the 
<;«.  alsn  irwnrrD<t«iTex<  Talmud  or  the  Midrashim,  according  to  which 
bee  also  UNtvutSALiSM.  ^^^  ^^^  .^^^  ^.^^  ^^^  ^^.^     3^^  .^  ^^^  ^^^ 

Remanptton,  the  return  to  specie  payment  of  the  New  Testament  the  resurrection  of  all  on 

by  a  government.     The   Resumption  Act  of   14  the  last  day  is  explicitly  declared,  and  in  all  the 

Jan.    187s    fixed    I    Jan.    i87g    as   the   day   on  formularies  of  Chrisrian  belief,  beginning  with 

which     specie    payments    should    be    resumed  the  Apostles'  Creed,  this  doctrine  is  most  dis- 

by   the  United  States  government     Resumption  tinctly  asserted.  That  not  only  the  just  but  also 

actually  took  place  on  17  Dec  1878,  when  the  the  wicked  shall  rise  again  is  explicitly  taught 

premium  on  gold  disappeared.  by  the  Founder  of  Christianity  in   Matt  v.  29. 

RcBurrection,  an  article  of  belief  contained  "-  28,  and  particularly  tn  John  v.  28,  29,  'The 
in  all  the  formularies  of  the  Christian  faith,  hour  is  coming  in  which  all  that  are  m  the  graves 
uamely.  that  at  the  last  day  all  the  human  crea-  shall  hear  his  voice,  and  shall  come  forth ;  they 
tures  that  shall  have  lived  on  earth  will  rise  from  that  have  done  good,  unto  the  resurrection  of 
their  graves  in  the  bodies  which  they  had  in  t"fe :  a"d  they  that  have  done  evil,  unto  the  res- 
life.  It  is  a  doctrine  peculiar  to  the  Christian  urrection  of  damnation.*— The  Resubsection 
religion,  one  not  entertained  by  the  pagan  na-  or  Jesus  Cmist  on  the  third  day  after  his  cruci- 
tioiis  of  antiquity  nor  by  the  Hebrews  till  the  tixion  is  by  Saint  Paul  made  the  very  basis  of 
latter  period  of  their  history  as  a  nation.  In  Christian  faith;  "If  Christ  be  not  risen  then  is 
the  Hebrew  scriptures  are  many  passages  which  *"""  preaching  vain,  and  your  faith  is  also  vain." 
favor  more  or  le^s  the  doctrine  of  the  resur-  The  evidence  of  the  truth  of  Christ's  resurrcc- 
tection  of  the  dead ;  but  such  passages  are  in  no  t'on,  for  those  who  were  to  form  the  first  mi- 
instarce  free  from  ambiguity;  and  even  were  it  ^'.^'s  of  his  church  was  the  fact  that  on  eleven 
to  be  granted  that  they  unequivocally  assert  a  different  occasions  between  the  resurrection  and 
resurrection,  they  do  not  accord  with  the  doc-  Ihe  ascension  into  heaven  he  manifested  himself 
trine  that  is  Uught  in  all  the  creeds  of  Christen-  '»  "is  apostles  and  others,  his  companions  and 
dom.  namely,  that  when  the  period  of  man's  life  friends :  and  these  testify  to  the  truth  of  this 


upon  the  earth  is  dosed  then  he  entire  human  resurrection  in  clear,  definite,  positive  state- 
race,  not  the  good  alone,  but  the  wicked,  not  "il'"!^;  Those  who  deny  the  objective  reality  of 
the  blest  alone,  but  those  ilso  who  are  destined  Christ  s  resurrection  —  and  it  was  denied  in  the 
to  everlasting  punishment  shall  arise  from  the  ^'^'y  "'st  age  of  the  Church  —  attempt  10  ex- 
grave  with  the  bodies  which  they  had  in  life  and  P  a'"  «  aw^T  ""  various  grounds;  hut  his  disci- 
appear  before  the  supreme  tribunal.  The  pas-  P''s  distinctly  testified  that  it  was  Jesus  htmseif, 
sages  of  Hebrew  Scripture  that  have  been  re-  '"  corporeal  presence,  who  conversed  with  them 
garded  as  intimating  this  doctrine  are  chiefly  at  sundry  limes  during  the  40  days  precedmg  the 
Liaiah  xxvi.  19.  Job  xix.  23-27.  and  Daniel  xii.  Bscension. 

2.  The  passage  of  Isaiah,  as  rendered  in  the  Au-  '  ReaurrectiDn.  a  novel  by  Leon  Tolstoy, 
thorized  Version  is,  "Thy  dead  men  shall  live ;  published  in  190O1  It  presents  in  the  author's 
together  zi-itli  my  dead  body  they  shall  arise.'  strongest  manner  the  theme  of  the  development 
The  words  italici^ad  are  supplied  by  the  trans-  of  a  great  character,  besides  offering  a  picture 
lators.  In  the  Septuagint  the  latter  half  of  the  of  Russian  society,  from  the  wealthy  office- 
passage  is  rendered,  "and  those  in  the  graves  holding  circle,  to  the  peasants  and  common  sol- 
shall  arise."  If  this  is  unequivocally  a  declara-  diers.  jailers,  and  criminal  classes.  Nekhlu- 
tion  of  the  resurrection  of  the  bodies  of  men,  at  doff,  a  noble,  in  the  effort  to  right  the  wrong 
least  it  does  not  assert  that  there  will  be  such  a  he  has  done  to  another,  unconsciously  risfhts  the 
resurrection  of  the  entire  human  race.  Job  xix.  wrong  done  in  himself  by  the  false  social  out- 
25-27  reads:  "I  know  that  my  redeemer  liveth  look  and  inadequate  education  which  had  made 
and  that  he  shall  stand  at  the  latter  day  upon  the  him  what  he  was,  and  constructs  _  for  himself 
earth ;  and  though  after  my  skin  worms  destroy  a  new  and  broadly  human  creed  of  living, 
this  body,  yet  in  my  flesh  shall  I  see  God :  whom  Remrreedon  Fern.  See  Ferns  ANn  F»m- 
I  shall  see  for  myself,  and  mine  eyes  shall  behold,  Allies. 

and  not  another."     Again  a  mutilated   Hebrew  t>_„,„..*i-_  ti1— »      5—  RncB  nv  IPBirnn 

text,  with  variant  readings  and  variously  trans-  Rewrrection  Plant    See  Rose  of  Jericho. 

lated  in  the  versions:  but  granted  that  it  tells  Remittection  Sisters      See  Osmbs.  Reuo- 

of  a  resurrection  on  the  last  day,  it  says  at  most  Jova- 

only  that  Job  will  tjien  appear  in  his  body  as  RemirectioniBta,     or     Body-Butchen,     » 

when    be    lived — one    man,   not    all   mankind,  class  of  miscreants   who,   in    Britain  previoiu 
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to  the  passing  of  the  Anatomy   Act  of  1833,  He  created  the  role  of  the  King  in  CalalinN 

made  a  livelihood  by  rifling  graves,  taking  out  'Edda*    and    Carlo    V.    in    Marchetti's    'Dor 

the  corpses  and  sellinK  them  to  schools  of  medi-  Giovanni  d'Austria'  at  Turin.    He  is  especiaUf 

cine  and  surgery  as  ^subjects"  for  dissection  or  identified     with     Mephistopheles     in     'Faust*; 

demonstration.     So  long  as  in  Britain  the  sup-  Frere  Laurent  in   ^Romeo  et  Juliettt'   and  the 

ply  of  'subjects'  from  the  gallows  sufficed  for  Wagnerian   roles    oi  Hans  Sachs,   Wotan  and 

the  needs  o£  the  schools,  there  was  no  call  for  King  Marie 

a  resort  to  illegal  means.  But  when,  in  the  Rewke,  Jen  de,  PoUsh  opera  singer: 
progressive  reform  of  criminal  law,  capital  pun-  brother  of  Edouatd  de  Reszke  (q.v.):  b.  War- 
ishment  was  less  frequently  inflicted,  while  med-  saw  14  ;»„.  1853.  Hg  completed  the  law  cour^ 
ical  and  surgical  schools  were  greatly  multiplied,  ^t  the  Warsaw  University ;  but  having  been  sur- 
the  necessity  for  "subjects"  overrode  the  laws,  rounded  by  a  musical  aimosphcre  in  his  honie, 
and  the  trade  of  the  resurrectionist  fiourished.  a„d  having  sung  as  a  boy  in  the  cathedral,  he 
As  the  schools  were  mostly  m  London,  the  decided  upon  singing  as  a  career.  He  studied 
graveyards  in  the  vicinity  of  the  metropolis  were  with  Ciaffei  and  Cologni  in  Italy  and  made  his 
the  mam  resource  of  the  body-snatchers,  with  debut  in  Venice  in  1874  as  Alfonso  in  <La. 
whom  the  grave-diggers  and  the  careUkers  were  Favorita.'  In  the  two  following  years  he  ap- 
usuaily  in  league.  As  the  business  was  naturally  peared  in  London  and  Paris.  Hitherto  he  had 
nsky  and  precarious  the  price  of  "subjects"  was.  sung  baritone  roles,  but  in  1876  he  retired  to 
for  each,  $40  to  $50.  To  protect  the  bodies  oi  cultmte  his  natural  voice  whoM  regUter  was 
the  newly  mterred,  tbeir  graves  would  be  pro-  that  of  a  tenor.  In  1880  he  reappeared,  siting 
tected  with  strong  gratings,  or  spring-guns  at  Madrid  in  'Robert  le  Diable.'  Following 
would  be  set  at  night,  or  the  friends  of  the  de-  this  he  created  the  part  of  Jean  in  Massenet's 
ceased  would  keep  watch,  armed,  over  the  graves  'Herodiade'  in  Pans  and  was  engaged  at  the 
for  several  nights  till  the  bodies  had  become  Opera  where  he  aang  from  1885  to  1890,  appear- 
unfit  for  use  in  the  schools.  These  precautions  ing  in  *Le  Prophete,*  'L'Africaine,'  'Aida,' 
made  the  business  of  the  body-snatchers  even  <Faust,>  'Romeo  et  Juliett^'  'Don  Juan,>  and 
more  risky,  and  "subjects'  would  be  sought  in  <Le  Cid'  which  Massenet  composed  (or  him. 
various  localities  throughout  the  kingdom.  As  From  ]8g3  lo  1899  he  appeared  continuously  at 
the  price  paid  by  the  doctors  rose  and  the  risk  the  Metropolitan  Opera  House,  New  Y-M-k, 
grew  greater,  it  occurred  to  one  Burke  at  Edin-  where  he  added  to  the  foregoing  roles  several 
burgh  to  provide  subjects  for  the  dissecting  Wagnerian  parts,  particularly  'Siegfried.'  Id 
table  by  killing  people  instead  of  violating  recent  years  he  has  been  associate  artistically 
graves.  He  was  hanged  at  Edinburgh  38  Jaa  1839,  with  his  brother  Edouard. 
convicted  of  having  despatched  15  victims  and  Retaining  WaU,  a  waU  erected  for  the 
sold  their  bodies  10  the  doctors.  The  first  Anat-  purpose  of  confining  a  body  of  water  in  a  rcser- 
omy  Act  of  the  British  Parliament  (1832)  pro-  ^.^i  „,  ^^  resisting  the  thrust  of  the  ground 
vides  that  schools  of  anatomy  and  teachers  and  behind  it.  Without  such  a  wall  the  earth  would 
demonstrators  of  anatomy  shall  be  licensed;  such  ij^  at  a  considerable  angle  off  the  perpendicular, 
schools  and  such  teachers  are  empowered  to  re-  The  angle  it  makes  wirfl  the  horizontal  is  called 
ccive  as  subjects  for  dissection  the  cadavers  of  the  angle  of  repose,  and  varies  with  the  nature 
persons  dying  friendless,  m  poorhouses,  hos-  ^f  the  material.  The  amount  of  resistance  neces- 
pitals.  and  elsewhere;  and  the  trade  of  the  resur-  ^ry  to  be  afforded  by  the  wall  depends  partly 
reetipnist  was  practically  done  away  in  Bnt-  on  the  material  and  partly  on  the  angle  of  re- 
am by  the  passage  of  the  acL  In  the  United  pose.  For  the  pressure  against  the  wail  is  pro- 
SUles  there  are  not  in  any  of  the  individual  duced  by  the  material  filling  the  space  between  the 
SUtes  any  statutes  regulating  the  practice  of  angle  of  repose  and  the  face  of  the  wall ;  and  the 
anatomical  dissection :  the  plundering  of  graves  less  this  angle  the  greater  the  quantity  of  ma- 
for  subjects  of  dissection  is  a  misdemeanor  for  terial  required  to  fill  the  space,  and  the  heavier  I  he 
which  the  offender  may  be  aidicled  at  common  tnaterlal  the  greater  the  pressure.  It  will  hence 
law.  Instances  are  not  very  rare  of  the  bodies  appear  that  the  great  condition  to  be  observed 
of  persons,  not  friendless,  who  die  in  pubhc  or  in  the  erection  of  these  walls  is  that  the  sum  of 
quasi-public  hospitals,  being,  without  legal  war-  the  forces  tending  to  displace  the  wall  shall 
rant,  sold  to  the  schools  by  subordinate  em-  be  exceeded  by  the  force  tending  to  produce 
ploj-ees  of  such  hospitals.  Body- snatching,  or  stability.  As  a  general  rule  the  thickness  of 
rifling  of  graves  for  the  purpose  of  exacting  a  reuining  wails  is  made  one  third  the  height 
ransom  from  the  families  of  the  dead  is  not  in-  of  the  bank  which  they  are  intended  to  support, 
frequent:  a  notable  instance  was  that  of  the  In  estimating  the  requisite  thickness  of  the  wall, 
stealing  of  the  body  of  the  late  A.  T.  Stewart  in  account  must  be  taken  of  the  different  ways  to 
1878.  The  body-snatchers  in  this  case  demanded  which  it  may  be  displaced,  as  by  overturning, 
a  ransom  of  $200,00^  which  afterward  they  re-  slipping  along  its  entire  base,  or  the  giving  way 
duced  to  half  that  sum  :  finally,  they  received  of  the  Upper  parts  while  the  base  remains.  In 
$20,000  with  the  assurance  that  they  should  not  reservoir  walls  of  masonry,  the  thickness  should 
be  prosecuted :  since  that  time  extraordinary  pre-  be  made  practically  double  that  of  ordinary 
cautions  are  taken  against  bod^-snatching  from  earth   retaining  walls. 

the  graves,  especially  of  very  rich  persons.  Retentiveneaa,   a   quality  of   memory  by 

Reazkc,  reshlce,  Edouard  de,  Polish  opera  which  the  after-effects  of  mental  processes  are 

singer :  b.  Warsaw  2^  Dec.  1856.    He  studied  at  long  held,  with  capability  of  reproduction.    Re- 

thc  Collige  de  rAgncuIlureofProskao,  and  then  tention  is  of  primary  importance  in  judgment, 

turned    attention   to  the   enlttvation   of   his   re-  particularly   in  the  study  of  processes  tlut  are 

markable  bass  voice.    He  appeared  in  Paris  in  continuous  or  in  which  there  is  a  continuity  of 

1876  at  the  Theatre  Italien,  and  since  then  has  interest    Thus  when  one  hears  a  succession  of 

sung  in  the  large  cities  of  Europe  and  America,  sounds,  and  judges  that  the  second,  for  imtance; 
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U  louder  than  the  first,  the  property  of  retention,  moat  priinitiTe  view  of  the  life  beyond  the  grave 
by  which  the  after-effect  of  the  hearing  of  the  was,  he  holds,  that  it  is  simply  a  continuation  of 
first  sound  is  compared  with  the  second,  is  of  the  present :  to  this  succeeds  the  belief  that  ex- 
great  importance.  In  many  this  attribute  of  cellenee  valor,  social  rank,  etc,  modify  circum- 
retentiveness  is  weak,  seriously  impairing  their  stances  and  surroundings  in  the  next  life;  out 
judgment.  See  Judgment;  Memory  and  its  of  this,  he  believes,  was  finally  developed  a  doc- 
DiSEASES.  trine  of  future   rewards   and  punishments. —  In 

Rethel.  ra'tel,  Alfred,  German  painter:  b.  '?"-  ^c   theory    of   retribution,   or    retributive 

Aix-Ia-Chapelle    15    May    1816;    d.    Diisseldocf  theory  19,  diat  punishment  is  inflicted  in  retn- 

I   Dec.  1859.     He  studied  at  the  Academy  of  ■'"t""'.  «>r  an  offense    and  ought  to  be  simflar 

Diisseldorf  (under  W.  Schadow)  and  afterward  »•■*  misdeed:  this  is  the  principle  of  the  retribu- 

at  Frankfort  (under  Philip  Veit  and  Schwind).  t'""  P''""ibed   in  the  Hebrew  law  — "an  eye 

Here  he  painted  'The  Resurrection  of  Christ'  i°r  ="  «/=.  and  a  tooth  for  a  tooth."    In  modern 

(in  the  Church  of  Saint  Nicholas),  "Daniel'   (in  legislation  deterrence  displaces  retribution:  it  ii 

the  city  museum),  and  'Justice  Pursuing  a  Flee-  held  that  no  more  Dunisb men t  should  he  inflicted 

ing  Murderer.'     When  there  was  a  competitive  th^"  £."*««*  "  '«'«'■  ?"iers  from  committing 

exhibition  held  of  designs  for  frescoes  in  the  the  offense:  even  the  death  penal ^  '^  "°V,^*; 

town-house  of  Aix-la-dapelle  representing  in-  J'nded  on  the  principle  of  'Life  shall  go  for  life," 

cidents  in  the  life  of  Charlemagne,  he  was  chosen  but   because    with   abandoned    entninals    capital 

to  do  the  work,  and  lived  to  complete  four  of  punishment  has   a   more  deterrent   effect  than 

them;  the  other  four  being  executed  from  his  "^s  hfe  imprisonment. 

designs  after  his  death.    These  are  considered  Retriever,  a  dog,  trained  to  iind  out  and 

the  finest  productions  of  his  brush.     He  painted  bring  back  any  killed  or  wounded  game;     The 

in  water-color  a  series  of  pictures  illustrative  of  two  varieties  of  British  rotriever  diifer  only  in 

'Hannibal's  Passage  of  the  Alps,'   which  were  coat    The  larger  and  more  familiar  breed  of 

afterward    reproduced   by   wood   engraving.     In  retrievers,  the  wavy-coated,  is  formed  by  cross- 

1848   he   executed   his    'Dance   of   Death';   and  ing    the    Newfoundland    and    the    setter;    the 

drew  a  number  of  designs  on  wood.    His  style  smaller    or    curly-coated    breed    i^    tormed    by 

was  notable  for  grandeur  and  energy,  and  his  crossing  the  water-spaniel  and  the  terrier.    The 

frescoes  are  among  the  finest  modem  examples  typical  retriever  is  20  or  more  inches  high,  with 

of  that  style  in  Europe.    In  1852  he  was  seized  a  stoutiy-built  body,  strong  iimbs,  webbed  toes, 

with  a  nervous  affection  for  which  he  sought  re-  and  black  and  curly  fur.     See  QoG. 

lief  by  traveling,  but  died  insane.  Returning  Bowda.    Ail  State  governments 

Retiaiiua,  re-shl-aVi-iis,  a  netman,  that  is,  have  provtsiim  for  the  final  canvass  of  votes  in 

a  Roman  gladiator  who  wore  only  a  short  tunic  State  elections  by  some  centra!  authority,  known 

and  carried  a  trident  and  net,  with  which  he  as  a  returning  board,  or  by  some  similar  desi^ 

endeavored  to  entangle  and  dispatch  his  advcr-  nation.     The  duties  of  these  boards   are  minis^ 

sary,  who  was  armed  with  helmet,  shield,  and  terial,  and  they  have  no  right  to  go  outside  the 

sword.  face  of  the  returns.     In  the  Presidential  election 

Retinm.     See  Eve.  of  1876  the  returning  boards  of  Florida   South 

Retreni    Spirituid,    or    Retint.    in    devo-  p'^^'™    T**  ^  ^""'""itt^  T'™"?!,  ^7 ,1  II^ 

tional   lan^gJ^  a^«3on  of  retir^ent  from  "carpetbag"  and  3°  «•!"*"*■  «*»'^i^j''"^'''| 

ordinary  secular  occupations  and  of  prayer,  of  returns,  ana  assumea  to  c^si  out  s        .    .,    . 

meditation  upon  the  trulha  of  religion  and  the  °"  ^'=  ground  of  alleged  fraud  and  mt.midat.on 

A  ^.Jr  „i  .V,.  l-^...;.^^;.,.,   lU.    .^  ..t^i«-,i:nn  r.r  to  give  those  States  to  the  Republican  electors, 

■™       .       „■         i™.i5t.;5r  „.    ™^  A  Irat  foment  n^.nlt.d,  and  in  order  .o  ,lUy 

^en'Kttf^ri1ii.r  d'e^'^y£wto^  ^^^  ^  ^I  *^  «^"''^'""  '-'^'^^'• 

plan    of   the    Exercisel    (Ex€rciti«   spiriliuka)  Rutherford  B.  Hayes. 

has  ever  since  his  day  been  the  directory  of  the  .    Ret«,  rStz,  Hw^  rail,  or  Rars,  riz.  GQIm 

Spiritual  Retreat.    The  Exercises  are  arranged  de  l^ni  de,  French  mditary  officer:  b.  1404; 

for  a  retreat  of  4  weeks,  but  usually  the  time  d.  26  Oct.  1440.    He  was  a  Breton  of  hi^  rank, 

is  abridged  to  10  days  or  a  week.    See  Exm-  and  distmguished  himself  under  Charles  VII.  m 

CiSBS    Spiritual  the  struggle   with  the   English,  f^hting   by  the 

In  miliUry  language,  a  retronrade  movement,  side  of  the  Maid  of  Orleans.    Subsequently  he 

whether  forced  or  strategical,  by  which  troops  received  the  baton  of  marshal.    He  retired  to  hi» 

retire  before  an  enemy :  it  differs  from  a  flight  estates,  but  was  brought  to  trial  by  the  Bishop 

in  being  orderly  and  under  control.    An  army  of  Nantes,  charged  with  sorcery  and  the  prac- 

in  retreat  must  be  covered  by  a  powerful  rear-  "ce   of  cruelty   in   the   celebration  of   demoniac 

guard,   which    from  time   to  time   must,   if   the  riles.     He  was  convicted  and  burned.    Attempts 

enemy    is   pursuing,   hold   the   pursuers   at   bay,  were   once   made   to   find   in   Retz   a   historical 

while  the  artillery  and  the  baggage  pass  defiles,  original  of  Bluebeard,  but,  of  course,  in  vain. 

cross  streams  or  overcome  any  obstacles.  Rett,    Jean     Franjoia    Paul     de    Goadt, 

Retribu'tion,  in  anthropology  and  in  law:  Cabdikal  de,   French  politician:   b.   Monlmirail 

in     anthropology     the     retribution     theory     ex-  19  Sept.   1613;  d.  Paris  24  Aug.   1679.     His  in- 

presses  the  belief  in  states  of  happiness  or  of  structor  was  the  celebrated   Vincent  de   Paul, 

misery  in  another  world,  allotted  to  men  accord-  In  1643  he  received  a  doctorate  at  the  Sorbonne, 

ineto  their  deserts  while  living  on  earth.     Tylor  and   was  appointed  coadjutor  of  the  archbishop 

('Primitive   Culture,'   ch.   xiii.)    does   not   find  of  Paris.     Although  preferring  military  service 

this   idea   existing   universally   in    the   religions  he  foimd  he  could  gratify  his  ambitions  in  the 

of  the  lower  range  of  culture  that  have  not  been  church  and  his  impassioned  eloquence  won  him 

affected  by  contact  with  higher  religions.    The  the  favor  of  the  Parisians.    Aiming  at  political 
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influence  he  incurred  the  enmity  of  Richelieu,  (1478)1  the  first  eublished  in  Gennaor.    In  1^7^ 

and,  aiter  his  death,  o£  Maiarin.    The  Fronde,  he  went  back  to  France,  and  studied  law  at  Or- 

or  the  pany  opposed  to  the  court  and  Mazarin,  leans,   while   he   taught,   at   the  same  time,  the 

received   the  coadjutor  as  a  man  whose  genius  ancient  languages.     In  1481  he  returned  to  Gei- 

and   popularity  made  him  a  valuable  accession,  many,  and  taught  law  and  the   belles-lettres  at 

and  De  Ret/  embraced  their  cause  wilh  zeal.  Tubingen.    Eberhard,    count    of    Wiirtemberg, 

The  various  insurrections  of  the  people  and  the  soon  after  took  him,  as  the  best  Lalinist  in  Ger- 

Frondeurs    obliged    Mazartn    to    leave    France,  many,  in  his  train  on  an  embassy  to  Rome.    The 

whereupon   De   Rctz   seemed   to  have   it   in   his  Emperor  Frederick  II.  created  him  a   noble   of 

power  thenceforth  to  hold  the  reins  of  govern-  the    empire    in    1492.     After    Eberhard's    death 

ment.     But    Mazarin    soon    returned    from    his  Reuchlin    lived    several    years    at    the    court   of 

banishment,     more    powerful     than    ever.     The  Philip,   elector  of  the   Palatinate.     Here  he  eu- 

Fronde,  which  had  never  been  firmly  united,  and  riched  the  Heidelberg  library  with  manuscripts, 

the   members   of   which,   with   the   exception   of  and  productions  of  the  new  art  of  printing.     He 

Condeand  De  Retz,  were  weak  and  wavering,  was    subsequently    appointed    president    of    the 

was   dissolved;   and   soon    after   the   latter,   not  court  of  the  confederacy  which  had  been  eslab- 

without  the  management  of  his  enemy  Mazarin,  lished   by  the  Swabian   princes  against  the  fcn- 

had   obtained  the  cardinal's  hat,  he   was   unex-  eroachments  of  the  house  of  Bavaria.     He  was 

pectedly   seized    and   confiiwd    in   the   castle   of  also     engaged     in     translating     the     penitential 

Vincennes.  whence  he  was  subsequently  removed  psalms,  preparing  a  Hebrew  grammar  and  dic- 

to    Nantes.     Here    he    found    means   to    escape,  tionary,   and    correcting   the   translation   of  .the 

and.  perpetually  pursued  by  officers  of  Mazann,  Bible.    A  converted  Jew,  John  Pfeflercorn,  and 

wandered  for  eight  years  through  Europe.  Hoogstrater,   an    inquisitor,   obtained    from   the 

After  the  death  of   Mazarin  in  1661  he  was  Emperor  Maximilian,  in  IS09,  an  order  that  all 

allowed  to  return  to  France,  after  having  prom-  Hebrew    works,    the    Old    Testament    only    ex- 

ised  never  to  take  part  again  in  political  com-  cepted,   should   be  burned,   on   the   ground   that 

binations.     He  now   «signed   his   archbishopric,  they   were   full   of   blasphemies   ag^nst    ChrisL 

governed  the  abbey  of  St.  Denis,  lived  retired,  The  emperor,  however,  consuUed  Reuchlin.  )«rho 

restricted    his    wants^   paid    his    immense   debts,  assured  him  that  these  works,  instead  of  iniur- 

and  distributed  pensions  to  his  friends.  _  Recon-  jng  Christianity,  contributed,  on  the  contrary,  to 

ciled  with  nil   parlies  he   lived  the   retired  and  j^j   honor   and   glory,   since   the   study   of   them 

quiet  life  of  a  philosopher.  ^  His  posthumous  produced  learned  and  bold  champions  to  fight 

fMemoires>    {1718)   give  an  mteresting  picture  J<,r  the  honor  of  the  Christian  religion,  and  that 

of  his  character     The  best  edition  of  his  works  ^^   destroy   these  books   would   be   to   put  arms 

»  that  in  the    Grands  Eerivainsde  la  France^  ;„,„  the  hands  of  its  enemies.    The  order  was 

series  (187^,).    An  abridged  edition  was  pub-  thereupon  recalled,  but  a  war  of  pens  raged  for 

ished  ini865  in  one  volume.     Consult :    Chan-  ,en     years.    Passages     were     extracted     from 

telauze,  'Le  Cardinal  de  Retz,  Etude  historique'  Reuchlin's  works  and  their  meaning  Derverled  ■ 

(1878)  ;    <Le   Cardinal   de  Retz  et  ses  Missions  ^n  the  ground  of  which  a  charge  of  heresy  wa^ 

dipiomatiques  a  Rome'    (1819).  brought  against  him.     He  was  summoned  in  1511 

Retzsch,  retsh,   Hontz,  German  artist;  b.  before  the  Inquisition  at  Mainz,  presided   over 

Dresden  g  Dec.  1779;  d.  HoWossnitz,  near  Dres-  by  Hoogstraten,  and  by  a  decree  of  that  tribtinal 

den,    11    June    1857.     As    a    painter    his    sub-  his  writmgs  were  consigned  to  the  flames.    This 

jects    were    taken    largely    from    German    and  roused  the  indignation  of  the  friends  of  classical 

Greek  mythology  and  display  beauty  in  drawing  literature,  and  an  appeal  was  made  to  Pope  Leo 

and  color.     Retzsch's   illustrations  of  the  great  X.,  who  referred  the  whole  matter  to  the  Bishop 

poets,  comprehending  the  drawings  executed  by  of  Spires.     That  prelate  declaring  Reuchlin  in- 

him  for  editions  of  Goethe's  <Fau»t,>  and  the  nocent,  ordered  the  monks  to  pay  the  expenses 

works   of   Schiller   and   Butter,   have   rendered  of  the  investigation.     A  counter  appeal  was  made 

him  deservedly  famous.    He  executed  a  'Shake-  by      Hoogstraten;      but      Reuchlin      was      then 

speare    Gallery'     consisting    of    80    plates.     In  acquitted  by  a  commission  of  prelates   held   at 

1834  he  was  appointed  ■  professor  in  tiie  Art  Augsburg  in  1516;  and  the  pope  issued  a  mandate 

Academy    at    Dresden.      His    illustrations    of  that  all  proceedings  against  Reuchlin  should  be 

poetry  and  legend  were  done  in  outline  and  are  stopped.     In  the  course  of  this  contest  appeared 

distinguished   by   exquisite   delicacy   and   refine-  the   'Epistolse  Obscurorum  Virorum.'   in  which 

ment  of  form  and  expression.  the  enemies  of  Reuchlin  were  ridiculed.     When, 

RenchUn,     roiH'Iin,     Johaim      (Hellenized  in   1517,   he  received   the  theses  propoundeil   by 

Kapnio),  German  Hebrew  scholar  and  human-  Luther,  he  exclaimed,  "Thanks  be  to  God,  at  last 

ist :  b.  Pforzheim,  Baden,  22  Feb.  1455 ;  d.  Lieb-  they  have  found  a  man  who  will  give  them  so 

enzell  30  June  1522.     The  excellence  of  his  sing-  much  to  do  that  they  will  be  compelled  to  let  my 

ing  procured  him   a  place  in   the  chapel  of  the  old  age  end  in  peace."     In  1518  he  was  appointed 

Margrave  of  Baden,  who  appointed  him  travel-  professor  of  Hebrew  and  Greek  at  Wittenberg, 

ing  companion  to  his   son  Frederick,  afterward  but   sent  his  nephew   Melanchfhon   instead,  and 

bishop    of    Utrecht.     In    1473    Reuchlin    accom-  Wiiiiam  of  Bavaria  appointed  him  professor  in 

panied   that  prince  to   Paris,  and   there   studied  the    University    of    Ingolstadt.     Although    siis- 

Greek    under    Hieronymus    of    Sparta,    besides  pected   of   a   leaning   toward    Protestantism,   he 

applying  himself  assiduously  to  Latin  composi-  never  left  the  Roman  Catholic  Church.    Consult: 

tion  and  Hebrew.     In  1475  he  went  to  Basel,  and  Geiger,  'Johann  Reuchlin  :  sein  Leben  und  seine 

after   some   time   spent   in   the   study   of   Greek  Werke'      (1871)  ;     Geiger,     'Johann     ReucMins 

be^n  to  teach  that  language,  with  Latin  and  Briefwechsel •     (1875)  ;    Horawit?.,     'Ziir    Bio- 

philosophy.    At    this    time    also    he    wrote    his  graphic      imd      Korrespondenr     J.      Reuchlin s' 

Latin   dictionary,    'Breviloquus,   id   est   Diction-  (1877);     Holstein,     'J.     Reuchlins     Komodien' 

arium  singulas  Voces  Latittas  breviter  explicans'  (r888). 
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RouUiiut,  r^lo,  Franz,  German  mechui-  of  export  are  coffee,  sugar,  vanilla,  gunu,  Uchent 

ical  eogineer:  b.  Eschweiler,  Prussia,  30  Sept,  lor  ^eing,  cotton,  bides,  etc.     Sugar  is  by  far 

1S39.     He  served  an  apprenticeship  at  Koblenz,  the  most  valuable  export;   vanilla   comes   next. 

Studied  at  Karlsruhe  and  for  a  year  was  director  Commerce  is  impeded  by  the  want  of  good  liar- 

of  a  factory  in  Cologne.    In  1856-64  he  taught  bors.    The  population  consists  of  (1901)  I73AJO 

at  ZiJrich  and  in  1864-06  was  engaged  in  teach-  native  Africans,  Chinese,  cooliea,  Malays,  etc., 

ing  in  Berlin,  where  he  was  director  of  the  In-  with  a  French  administration  and  military  force 

dustrial  School  from  186^^.    The  German  ex-  of  about  i/xx). 

hibit  of  machinery  at  the^iladelphia  Exhibition  r^^^    j^'^o      Spain,   in   the   province  of 

.«  .8^  greatly  impressed  Reuleaux  with  the  in-  Tarragona,  is  an  important  railway  station  and 


feriority  of  German  construction  and  design  and  »  progressive  town,  with  a  port  at  Salou  «,.  ».s 
he  earnestly  strove  to  remedy  the  fauft.  He  Mediterranean,  four  miles  distant  It  has  ex- 
gathered,  at  Berhn  a  fine  collection  of  kinematic  cellent  schools  and  model  public  institutions.  Its 
m^els  and  wrote:  -Der  Konstratrteur>  iniportance  as  a  commercial  centre  has  increased 
<i86o^)t  <Bncfe  ai«  Philaddphia'  {1877);  « 7 marked  manner  during  the  last  quarter  of 
'Kurzgcfasste  Geschichte  der  DampfmMchme'  ,  ^^tury.  Its  export  houses  represent  great 
(1891)  ;  'Thomassche  Rechentnaschine>  (iSga)  ;  j^j  industries  in  the  aRricultunJ  products  of 


etc. 


local  industries  in  the  wricultural  products  of 
fiour,  wine,  and  fruit. 


RenJing,  roHing,  George,  American  oph-  Reuach,  roish,  Friedrich,  German  sculp- 
thalmologist:  b.  Romrod,  Germany,  II  Nov.  i83»  tor:  b.  Siegen,  Prussian  Westphalia,  5  Sept. 
He  was  educated  in  Berlin  and  Vienna,  served  jg^i.  He  received  lessons  at  the  Berlin  Acad- 
.1*  surgeon  m  the  Prussian  army  dunng  the  war  amy,  and  afterward  from  Albert  Wolff.  In  1874 
with  Austria,  and  m  1866-7  was  assistant  surmon  he  traveled  in  Italy  for  purposes  of  study,  and 
at  the  Eye  Hospital  in  Wiesbaden.  He  studied  □„  his  return  executed  some  military  statues 
in  Pans  m  1867-*,  came  to  BalWnore  and  m  fo,  Si^g^n  and  Bensberg.  and  a  group  in  mar- 
1869  was  appointed  physician-m-chief  to  the  Eye  ye  for  the  Belle  Alliance  bridge  at  Berlin.  A 
and  Ear  Infinnary  there.  He  was  professor  of  i„^y,y  inspiration  was  his  'Demon  of  Steam.' 
ophthalmology  at  the  University  of  Baltimorci  of  -phis  spirited  and  highly  original  work  was 
eye  and  ear  surgery  at  Washington  University,  modeled  in  1880,  and  subsequently  cast  in 
Baltimore,  and  since  1886  has  been  professor  of  bronie  and  set  up  in  the  Scientific  High  School 
eye  and  ear  diseases  at  the  Baltimore  Medical  ^^  aariottenbnrg.  He  became  teacher  in  the 
College.  He  IS  eye  and  ear  surgeon  to  various  ^^  Academy  of  Konigsberg  (1881),  and  mean- 
hospitals  and  institutions,  has  invented  an  ap-  ^^j^^  executed  numerous  busts  and  statues  for 
paratus  tor  eye  and  ear  surgery  and  written  van-  yic  buildings;  the  monuments  of  Vessel, 
ous  articles  on  the  subject.  jj^^  astronomer,  and  Jacobson,  the  oculist;  the 

Seumont,  rol'tnent,  Alfred  von,   Geiman  sepulchral    monument    of    Gen.    Bronsart    von 

historian:   b.   Aix-la-Chapelle,   Prussia,   15   Aug.  Schellendorf,    and   the   colossal   figure   of    Em- 

1808;   d.    Burtscheid,   near  Aix-la-Chapelle,  27  peror  Wilhelm  I.  in  his  coronation  robes  which 

April  1887.    He  was  educated  at  Bonn  and  Hei-  stands   in   front  of  the  palace    (i894).     Of   his 

dclberg,  and  in  1835  entered  the  Prussian  diplo-  imaginative  works  the  most  notable  are  "Psyche 

matic  service.     From    1857-60   he   was   minister  Appeasing   Cerberus'  ;    'Cupid    Putting   on    the 

resident  at  Florence,  Modena  and  Parma  sue-  Helmet  of  Mars' ;  and  the  'Triumph  of  Cnptd 

cessively.    Besides  several  valuable  biographies,  over  Hercules.' 

including    'Michelangelo'    (1834);    'Andrea  del  Rensa,     rois,     Eduard     Wilhelm     Eogen, 

Sarto'   (1835)  ;  and  'Benvenulo  Cellini*  (1887)  I  German  theologian:   h.  Strasburg,   Germany,   t8 

he   wrote;    'Ganganelli,   seine   Briefe   und   seine  July  1804;  d.  there  15  April  1891.    He  was  edu- 

Zeit>      (1847);     'Geschichte    der    Stadt    Rom»  cated  at  the   University  of  Strasburg,   in   Halle 

(1867-70)  ;    'Cbarakterhilder    aiis    der    neueren  and   in   Paris,   was   privat-docent   at    Strasburg 

Geschichte  Italicrs'    (1886)  ;  etc.  and    occupied    the    chair    of   theology    there    in 

Reunion,  Iile  de  la,  el  de  la  ra-u-ne-on,  or  1836-8  and  in  1872-88.    He  was  a  leader  among 

Ide  of  Bourbon,  in  the  Indian  Ocean,  about  the  liberal    Protestant  theologians  of  his   day, 

400  miles  east  of  Madagascr,  a  French  insular  and  an  able  writer  and  translator     His  works 

colony,  with  an  area  of  about  965  square  miles,  include;  'History  of  the  Sacred   hcnptu res  oi 

its  length  being  45  miles  and  breadth  33  miles,  the  New  Testament'    (1842)  ;   'History  of  the 

It  was  discovered  by  Mascarenbas,  a  Portuguese,  Canon  of  the  Sacred  Scriptures'   Ci8ti2>  ;  •  Ihe 

in   IS4S,  who  called   it  by  his  own  name.    The  Bible,  New  Translation,  with  Commentery'   (19 

French  took  possession  in  1649,  and  gave  it  the  vols.,   l87?-g)  '•   etc. 

name  of  Bourbon.  It  was  captured  by  the  Brit-  ReuBS,  Germany,  two  central  principalities, 
ish  in  1810,  and  restored  to  France  in  1815.  The  belonging  to  an  older  and  a  younger  line,  some- 
island  is  of  volcanic  origin,  composed  of  two  what  intermingled  with  and  lying  between  Sax- 
enormous  volcanic  mountains,  in  one  of  which  any,  Bavaria,  and  the  Saxon  duchies.  Total 
the  fire  is  extinct;  the  other  is  stili  in  activity,  area  of  both  principalities,  441  square  miles. 
The  loftiest  summit,  Le  Piton  de  Neige,  or  the  mostly  mounlaitious.  The  territory  of  the  older 
Snowy  Pike,  is  about  10,000  feet  above  the  level  line,  the  principality  of  Reuss-Grcii,  consists  of 
of  the  sea.  The  climate  is  excessively  hot  from  the  lordships  of  Greiz  and  Burgk,  and  has  an 
November  to  April ;  the  evenings,  however,  are  area  of  122  square  miles.  These  lorrfships  are 
refreshed  by  the  sea  breezes,  and  the  mornings  separated,  one  being  traversed  by  the  White 
by  the  land  breezes.  The  capital  is  Saint  Denis,  Elster,  while  the  other  lies  along  both  banks  of 
a  pretty  town;  pop.  (1899)  32,850.  Other  urban  the  Saale.  The  surface  is  belter  adapted  for 
centres  are  Saint  Pierre,  and  Saint  Benoit,  con-  pasture  than  agriculture,  rearing  great  num- 
nected  bjr  a  railway  8j  miles  long  with  the  chief  hers  of  horned  cattle  and  sheep,  but  scarcely 
port,    Pointe-des-Galels.     The  principal  articles  raising  grain  sufiScient  to  meet  the  consumption. 
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RBUS3  —  REVELATION 

The  most  important  crops  are  potatoes  and  flax:  suit  the  'Briefe  an  semen  Vater'  (ei.  "Eagd, 
hops  also  are  partially  grown.  The  weaving  oi  1896)  ;  Lives  by  Romer  (1895)  ■  and  Wilbiandt 
woolen,  linen,  and  cotton  fabrics  is  also  among  (in  'Geisteshelden'  ad  ed.  1896). 
the  pnncipal  occupations  of  the  people.  The  Reater,  Paul  Julius,  Babok,  Gernuu  tele- 
capital  is  Greiz,  and  the  only  other  town  is  graph  promoter:  b.  C^sd,  Germany,  31  Ju^ 
Zeulenroda.  The  territories  of  the  younger  line,  18^5 ;  ±  jjice,  France,  35  Feb,  1^)9.  He  settled 
called  the  principlity  of  Reuss-Gera-Schleiz-  ,„  Aix-la-Chapelle  in  1849,  whete  be  first  estab- 
Lobenstein-Ebersdorf,  ha»e  together  an  area  of  ijshed  his  system  of  transmitting  sews  1^  tele- 
319  square  miles.  These  territories  are,  on  the  graph  to  the  leading  towns  on  the  continent,  and 
whole,  fertile  and  well  wooded,  raise  sufficient  {„  igjg  removed  to  London,  where  he  undertook 
grain  to  supply  the  consumption,  and  possess  to  supply  the  English  newspapers  with  foreign 
among  their  minerals  marble,  salt,  and  iron.  news.  His  enterprise,  known  as  "Reuter's 
The  capital  is  Gera,  and  other  towns  are  Schleiz,  Agency,"  occupied  a  unique  field  and  grew  in 
Saalbutg,  HirschfcH,  and  Lobenstein.  The  di-  importance  from  year  to  year  until  it  is  now  in 
vision  into  an  older  and  a  younger  branch  datea  operation  in  all  parts  of  the  world.  In  i86s  he 
from  1616.  Since  1668  all  the  princes  of  both  obtained  the  permission  of  the  government  to  lay 
lines  have  been  called  Heinnch  (Henry).  Both  ,  ^-^^i^  f^^^  England  to  Cuxhaven,  and  shortly 
hnes.  as  well  as  the  great  majority  of  their  after  to  lay  one  bctweeii  France  and  the  United 
subjects,  arc  Protestants.  The  prinapaUty  of  states.  In  1872  the  shah  of  Persia  granted  to 
Reuss-Greiz  has  a  population  of  about  70,000;  him  the  exclusive  rights  of  constructing  rail- 
Reuss-Schleiz,   of   140,000.  ways,  farming  customs,  and  control  of  the  nat- 

ReuBB,  Switzerland,  a  tributary  of  the  Aar,  ural  resources  of  the  country,  but  later  ex- 
rising  on  the  north  face  of  the  Saint  Gothard,  changed  these  privileges  for  that  of  establishing 
flowing  north  past  Andermatt  and  Amsteg,  be-  the  bank  of  Persia.  He  was  created  baron  1^ 
tween  which  places  its  course  is  through  a  wild  the  Duke  of  Saxe-Coburg-Gotha  in  1871, 
and  narrow  gorge,  spanned  by  the  Devil's  Bridge  ReuterdaU,  roi'tSr-dal,  Henry.  American 
and  other  wonders  of  Swiss  roadmaking,  and  naval  artist;  h.  Malmo,  Sweden,  12  Aug.  1871. 
entering  the  south  end  of  the  Lake  of  Lucerne.  He  received  his  academic  education  at  Stock- 
This  it  leavea  again  at  its  north  eod,  at  the  town  holm,  Sweden,  and  after  remaining  in  this 
of  Lucerne,  and,  still  goin^  nearly  due  north,  country  served  as  newspaper  correspondent  dui- 
reaches  the  Aar  near  WindiscL  (Aargau).  Its  ing  the  Spanish- American  War.  He  has  con- 
length  IS  90  miles.  tributed  to  various  prominent  periodicals  in  this 

Reuter,  roi'ter,  Frits,  German  dialect  poet  country  and  England,  and  illustrated  the  'His- 

and  story  writer:  b.  Stavenhageij,  Mecklenburg'-  tory  of  the  New  American  Navy*    (1903)   by 

Schwerin,  7   Nov.   1610;  d.  Eisenach   la  July  John  D.  Long  (q.v.). 

1874.     He   studied  law   at  the   universities  of  H«ntJin«Mi,  roitling-in,  Germany,  m  Wflr- 

Rostock  and  Jena,  and  in  1833  was  condemned  to  tembeix,  capital  of  the  circle  of  the  Schwan- 

death   at  Berlin   for  his  share  in   a  students  w,]<j  o.  Black  Forest,  on  the  Echaz,  affluent  of 

democratic  society.    His  sentence  was,  however,  the  Neckar,  20  miles  south  of  Stuttgart    The 

=ommuted  by  the  kmg  to  30  years  impnsonment  chnrch  of  St.  Mary  is  of  great  antiquity  (13* 

Till    1838   he   was   a   close   prisoner   in  various  century),  and  its  tower,  325  feet  high,  of  Gothic 

Prussian  fortresses,  and  after  a  farther  period  type,  considered  the  most  beautiful  in  the  king- 

of  confinement  m  the  M«:klenburg  fortress  of  jp^     xhc  environs  of  the  town  are  most  ni- 

Domita  was  set  free  in  1840^    For  10  y^s  he  mantic.     Its   leather   and   textile   industries   are 

devoted  himself  to  farming,  but  m  1850  became  important. 

a   private   teacher   in   the   Pomeranian   town   of  -d.,^!!!    ,.  ,,=  1',,^    „,   ,i„  x  ix'    n,.  .!™,i 

Triptow.    In  i8S3  he  was  made  famous  by  the  .  S'^^/*""^?' ''^'  f /^yf  t,'*"// ^ 

pubRcaUon  of  humorous  poems  in  the    Piatt-  Slfli^^^P^r.i^^^f  K,,t l^f^.K*  ^^^  ^ 

Deotsch  dialect^  entitled   'Lauschen  un  Rimels>  ^^yf^'^'VL'^hA.-^'J,\l°^}^  "'''"" 

(new   seric,    1858).     These   were   followed   by  "  "^«  «"*'  ^«"'  *'  <*""«  «'  *''^  *'='y- 

<Polterabendgediehte'    (1855)    and    'Reis'    nah  .     Rerel,  rfv'«,  or  Reval,  r«v^l,  Russia,  cap- 

Bellegen>    (1855)-     His   later   works   comprise:  'tal   of   Esthoma,  on   a  small   haj'   of  the   same 

'Kein  Hijaung'    (1858),  a  tragical  village  story  name,  238  miles  southwest  of  Saint  Petersburg. 

in   verse;    <Hanne    Niite   und   de   liitte    Pudel'  The  ancient  part  of  the  city  on  a   rocky  ewi- 

(1859);   <Schiirr-Murr'    {1861),  a  collection  of  nenee  is  surrounded  by  Gothic  walls  and  con- 

Ules  in  both  Low  and  High  German;  and  'Olle  "'"s  the  cathedral,  castle,  governor's  residence, 

Kamellen'     (1860-8),    his   chief   prose   wort   a  h'gh    school,    and    aristocratic    quarters;    other 

series   of  tales   in   Platt-Deutsch,   including   <Ut  churches,     the     town-hall,     several     fine     halls, 

de  Franioscntid'    (i860)  ;   'Ul  mine  Fesmngs-  schools,  etc.,  are  located  in  the  lower,  or  com- 

tid.*   an  account  of  his  conviction,  and  impris-  mercial,   town.     There   are   two   harbors:   mcr- 

onment  (1862)  ;  <Ut  mine  Strontid,>  his  master-  cantile  and  naval.     Commerce  is  conroaratively 

piece    (1864);    'Dorchlauchting'     (i8;;6);    and  unimportant.     Flax,  Imsced,  grams,  skins,  and 

'De    Reis'    nah    KonstantinopcP     (1868);    'Die  POMo  brandy  are  exported;   salt,  wine,   fruits. 

Drei  Langhause'  (1878),  a  satirical  play;  'Lust-  and  manufactured  and  colonial  goods  imported 

spiele    und    Polterabendgedichte'     (1883) ;    and  Pop.  about  68,000. 

'Reiiler-Rcliquien'      f  1885).       Reuter's     stories  Revelatiott,    in    theology,  the   communica* 

.ire  lacking  in  plot,  but  are  marked  by  clever  tion  of  truth  by  God  to  men;  also,  the  truth 

(.■pisodes,  skilful  character  drawing,  and  a  humor,  so    conveyed,    and    especially    in    the    Scripture. 

which,  despite  (he  difficulty  of  his  medium,  was  There  is  a  revelation  of  God's  will  and  his  pur- 

universaliy   appreciated   in  Germany.     An  addi-  poses  made  through  man's  reason  and  the  voice 

tlon   of  his   works   appeared   in   iSSj-S,   and   in  of  conscience:  Nature  everywhere  reveals  God's 

j87S  two  volumes  of  ' Nachgelassene  Schriften,'  attributes  —  his   power,   his   goodness,    his   wis- 

with  biography,  were  added  by  Wilbrandt.  Con-  dom,   his  providence;   so,   too,   the  bistory  of 
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RBVSLATION— &EVSNUE  CUTTEK  SERVICE 

the  triDes  of  mankind  upon  the  earth  aSords  RcTenue  Cutter,  a  small  armed  stem 
proofs  of  divine  governance.  But  the  niost  ex-  vessel,  designed  for  the  prevention  of  smug- 
press  revelation  of  God's  purposes  toward  man  gUng;  so  called  from  the  fact  that  originally  the 
IS  made  in  the  written  word,  in  the  record  of  vessel  was  of  the  cuttcc-yacht  type.  The  United 
special  divine  communications  made  in  time  past  State  Revenue  Cutter  Service  is  a  branch  of 
to  holy  men  "who  spake  as  they  were  moved  the  Treasury  Department  and  its  purpose  is, 
W  the  Holy  Spirit* ;  and  this  written  word  U  principally,  to  enforce  the  customs  revenue  laws. 
the  key  to  all  the  other  revelations  of  the  divine  Its  immediate  supervision  resides  in  a  bureau  of 
nature  and  the  divine  will.  See  Inspieation;  the  department  known  as  the  Division  of  Reve- 
BiBLE.  nuc  Cotter  Service,  which  is  in  charge  of  a  chief 
RereUdon,  Book  o£.  See  Apocalypse.  """^  *  """^^^  °*  assistants, 
Revelganj.  or  Godna,  India,  in  BenRal,  „  .Kwowe  Cuttw  8*rvk«  United  StatM. 
near  the  confluence  of^e  Ganges  with  the  ^"  «'^'^*  ^^ ^^  '"  the  evenn^  of  the 
Ghagra,  has  an  active  local  trade.  It  b  famous  'Sth  century,  and  therefore  on  the  4lh  of  August, 
r>  the  home  of  Gautama,  the  founder  of  Bud-  *«:  current  year  (1904),  it  will  have  been  m 
dhism,  who  also  taught  here.     Pop.  14,750.  existence  dunog  114  years  of  the  hfetime  of 

„     ,  .      „.           „ the  Republic 

j'^f  !^J■**'^    ^    American    legralator  -phe    organization    of  this    service    was    the 

ud   Methodist  clergyman:   b.   F^ettevilie.   N.  conception  of  our  first  great  secretary  of  the 

C.  1    Sept   i8m;cL  Aberdeen,  Miss.,  16  Jan^  treasury    ander    the     Constitution,    Alexander 

1901.    He  was  of  African  descent,  wueducated  Hamilton,    and    his    recommendations    in    the 

among  the  colored  people  in  Ohio.  Illinois.  In-    .„„  ,.„™., jiU  «..:_:„„  ,1,.  „ik;.-.  ™;i;. ™. 

illiin«r  imd  MLsoutTenaweil  "  pracling  and  '°°  "co"™ Jed  "fi»  ng  the  officers  milBaiy  or 

wbeie  £  .cted  as  a  minister  ud  as  principj  !°  l?,^*.'' ?"  f'??'';'™  '"  "»"  "'""'  "* 

ot  a  higii  school  for  colored  students.    In  the     "  "^"  '  ,"!f..  r   Z^,  ™.  .„   • .-  - 

Ovil   War  be  assisted  in  the  organi.ttion  of  ^J5l,S;«"2Lj'".'^f  .JSJa  inS  5S?w 

colored   regimenis   and   went  to   the   front   as  >"e'J'r  .'f™"'     "  "^'P^^  '"'"l  '""  "> 

diaplain.    He  settled  in  Natchei.  Miu..  after  the  ?".."■!"  that  .enie   to  a,d  the  c"""—  — - 


war^  and  became  an  influential  citizen.    He  was  '«  .'"  "^e  collectm  of  the  revenue  from  duties 

a  member  of  the  ci^  council  of  Natchez,  etatted  °"  ■mposts.     The  organic  act  provided  for  ten 

to  the  State  senate  in  1*69,  and  in  ii?o  was  s"!?"    '==«ls.    armed    and    equipped,    and    foe 

sent   to   the   United   States   ^CTatt.  Ae   firat  of  each  a  complement  of  officers  and  enlisted  men. 

lus  race  to  become  a  member  of  that  body.    He  ^"''  '*>=!«  '°'"]^^  *^  ""^'^^^  ^""o™  "'hich  has 

was   »residem  of  the   Alcom   Agricuitoral   and  grown  the  service  of  to-day.  ^ 

Heehanical  UniTcrshy,  Rodney,  in  1871-83,  and         Ffo,""  the  beginning  the  service  was  placed 

a  Us  death  waa  a  presiding  elder  in  his  church.  VP"?  '"«  s^^ie  P'^ne  as  to  pay  and  allowances 

_      .      ,,  ,    .  ^     ,.  ,  for  Us  oflicers  and  enlisted  men,  with  the  officers 

Revels,  Master  of  tiie,  an  English  court  and  soldiers  of  the  army 
officer  m  former  times  appointed  to  superintend  Various   acts   of   Congress    (i    Oct.    1790.   2 

the  revels  or  amusements,  consisting  of  dancing,  ^arch  1793,  6  March  1796,  1  July  1797)  provided 

maskmg,  etc.,  m  the  courts  of  princes,  the  mns  j^^    additional    and   larger   vessels,   increase   of 

of  court,  and  noblemen  s  houses,  during  the  12  cre^s  armaments  and  equipments 
Christmas  holidays.  I^'i^  interesting   to   note   that   this  service 

Revenne,  the  income  of  a  nation,  derived  was    the   only   semblance   of   a   navy   possessed 

from   taxation   in   varioua   forms.      In   England  by  our  government  from  1790  to  1797.  when  on 

the  principal  source  of  revenue  is  the  income  10  July,  in  the  latter  year,  the  &rst  vessel  of 

tax.    In  the  United  States  the  national  govern-  the  then  new  navy,  the  44-gun  frigate  United 

ment  derives  its  revenue  chiefly  from  tariff  du-  States,  was  launched. 

ties,  and  imemal  taxes  on  alcoholic  liquors  and  In  the  meantime  the  duties  of  the  service 
tobacco.  The  revenues  of  the  various  States  and  were  such  as  were  required  of  an  armed  scrv- 
municipalities  are  mainly  from  taxes  on  land  ice,  in  guarduig  the  coast  and  commercial  inter- 
and  buildings,  and  personal  property.  New  ests,  and  also  against  piratical  incursions.  But 
York  and  some  other  States  have  an  inheritance  during  those  years  our  relations  with  France 
tax  whkh  brings  in  large  returns,  so  that  the  were  becoming  strained,  culminating  finally  in 
New  York  State  government  is  supported  almost  active  hostilities  at  sea  between  vessels  of  the 
without  direct  taxation.  So  far  as  the  large  United  States  and  of  France.  The  difficulties  with 
majority  of  citizens  are  concerned,  the  forms  France,  generally  known  as  the  'Quasi  French 
of  taxation  in  the  United  States  are  not  directly  war,*  may  be  said  to  have  been  the  first  war 
appreciable.  In  some  countries  of  Europe  reve-  of  the  young  republic  with  a  foreign  power, 
nue  is  collected  by  most  vexatious  methods.  In  During  its  continuance  (1798  to  1801)  several  en- 
Vienna  a  small  tax  is  exacted  every  time  the  gagements  were  fought  and  many  captures  were 
resident  of  ap  apartment  house  goes  in  or  out  made  by  our  vessels. 
of  the  building  between  10  P.M.  and  6  a.u.,  the          The  revenue  cutter  service  took  aa  active  and 

iierson  in  charge  of  the  building  being  the  col-  brilliant  part  in  cooperation  with  the  navy.* 
ector,  and  responsible  to  the  authorities.  Meth-  Thus,  while  this  service  was  organized  as  a  pre- 
ods  hardly  less  annoying  are  practised  in  other  veutive  service  to  be  operated  in  (he  interest 
European  cities.  The  ■octroi,"  a  tax  on  pro-  of  commerce  and  for  the  protectiott  of  the  rev- 
duce  of  any  kind  brought  into  a  city  from  the  enue,  it  had,  in  lliese  early  years,  rapidly  de- 
country  districts,  is  prevalent  throughout  Eu-  veioped  into  an  armed  and  eguinied  militacy 
rope,  and  adds  to  the  cost  of  all  kinds  of  food,  or  naval  service  offensive  and  odFouiTe.  and 
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ihia  character  has  been  well  and  continuoiuly 

maintained. 

At  the  breaking  out  of  hostilities  with  France 
provision  for  an  armed  force  upon  the  sea,  to 
convoy  merchantmen  and  to  defend  the  coast, 
became      indispensable.     To     accomplish     these 

Snrposes  (he  President  was  authorized  (Act  i 
uly  I're?)  lo  increase  the  complements  of  the 
several  revenue  cutters,  and  to  employ  them 
in  defensive  operations  on  the  coast.  Under 
authority  of  previous  enactments  the  service  had 
been  provided  with  a  number  of  vessels  which, 
for  that  time,  were  of  considerable  siie  and  able 
sea-goirg  qualities,  so  that  in  this  year  (1798) 
there  were  in  commission  the  following  named 
efficient  vessels,  aggregating  1,140  tons,  carry- 
ing 96  guns  and  410  men: 


T... 

Gum 

Se.m«D 

■  87 

1 

!d 

Schaonec   General   Greene. 

S 

When  it  was  determined,  in  1798,  to  extend 
hostile  operations  against  France,  to  the  waters 
of  the  West  Indies,  four  fleets,  under  Commo- 
dores Barry,  Truxton,  Tingey,  and  Decatur, 
U.  S.  N.,  comprising  in  a!!  some  20  national  ves- 
sels, were  formed  to  prey  upon  French  com- 
merce and  destroy  that  nation's  privateers,  the 
above  named  vessels  of  the  revenue  cutter  ser- 
vice were  placed  in  co-operation  with  the  navy, 
and  sailed  with  the  fleets,  and  in  the  summer 
and  fall  of  1799  did  fine  service.  Il  was  during 
this  war  that  the  frigate  Constellation,  under 
Commodore  Truxton,  captured  the  French  frig- 
ates Insurgent,  40  guns,  and  Vengeance,  44  guns. 
During  the  naval  operations  against  France  22 
vessels,  privateer  and  other,  under  the  French 
flag,  were  captured,  and  of  these  16  were  made 
prizes  by  the  revenue  cutters,  unaided,  while 
they  assisted  in  the  capture  of  two  others. 

The  Slave  Trade.—  Under  the  provisions  of 
law  inhibiting  the  slave  trade,  between  the  United 
States  and  foreign  countries,  the  revenue  cutter 
service,  in  common  with  the  navy,  took  an  active 
part   in   its   suppression,   and    '       '  ' 

Its   work  captured   many    sla' 
an  aggregate  of  487  negroes. 

n?  War  of  1812,— The  well-known  causes 
which  led  up  to  the  War  of  1812  between  the 
United  States  and  Great  Britain  need  not  be 
re-told  here.  But,  for  the  enforcement  of  the 
embargo  laws  of  1807,  Congress  by  the  Act  of  6 
Jan.  1809,  and  another  enactment  of  the  same 
date,  made  provision  for  additions  to  the  fleet 
of  revenue  cutters  of  42  vessels.  Following  the 
proclamation  of  the  President  ordering  all  Brit- 
ish armed  vessels  to  leave  the  ports  of  the 
United  Stales,  and  laying  the  first  embargo  in 
December  1807,  to  the  close  of  the  War  of 
1812,  which  ensued,  the  service  bore  an 
honorable  and  conspicuous  part  Numerous 
and  varied  duties  in  the  enforcement  of  the 
embargo  laws  up  to  the  date  of  their  repeal, 
and  subsequently  the  non-intercourse  act,  fell 


;er  service  until  the  dedara* 
tion  of  war,  4  June  1812,  when  the  service  en- 
tered upon  an  active  career,  to  capture,  bum, 
sink,  and  destroy  the  commerce  of  the  enemy 
in  co-operation  with  the  navy.  The  first  prize 
in  that  war  was  the  British  trading  schooner 
Patriot,  with  a  valuable  cargo,  and  was  cap- 
tured by  the  revenue  cutler  Jefferson,  CapL 
William  Ham,  25  June  1812,  just  21  days  after 
the  declaration  of  war. 

Following  this  the  cutters  Madison  and  Gal- 
latin made  valuable  prizes.  The  British  priva- 
teer Dart,  14  guns,  had  been  for  some  time 
cruising  and  committing  depredations  on  our 
coast  near  Newport,  R.  I.  On  4  Oct.  1813,  the 
revenue  cutter  Vigilant,  Capt.  John  Gaboon,  hav- 
ing augmented  his  crew  by  a  draft  of  some  ao 
men  from  the  United  States  frigate  President. 
Commodore  John  Rogers  commanding,  sailed 
from  Newport  in  pursuit.    Soon  after  coming  up 


One  of  the  most  notable  actions  fought  upon 
the  water  in  the  War  of  1812  took  place  in  York 
River,  near  Chesapeake  Bay,  on  the  night  of  la 
June  1813,  between  the  cutler  Surveyor,  com- 
manded by  Capt.  William  Travis,  and  forces 
from  the  British  man-of-war  Narcissus.  The 
Surveyor  carried  15  men  and  was  armed  with 
six  12-pound  er  carronades.  The  attack  wu 
made  upon  this  little  vessel  by  the  barges  of' 
the  British  frigate  Narcissus,  which  carried  to 
the  conflict  50  men,  commanded  by  Lieut.  John 
Crerie.  The  enemy  was  discovered  t^  Travis 
when  within  150  yards  of  the  cutter,  but  the 
lalter's  guns  could  not  be  brought  to  bear,  so 
that  the  defense  was  necessarily  conlined  to  small 
arms.  To  each  of  the  Surveyor's  crew  was 
given  two  muskets,  with  instructions  not  to  fire 
until  the  enemy  were  within  pistol  range.  The 
engagement  was  of  brief  duration,  and  the 
enemy  by  dint  of  superior  force  carried  the 
cutter  by  boarding,  with  loss  of  three  killed  and 
seven  wounded,  while  of  the  crew  of  the  Sur- 
veyor five  were  wounded  and  the  rest  made 
prisoners  of  war.  On  the  day  following  this 
action  the  British  commander  returned  Capt. 
Travis'   sword   with   the   following   letter : 


Hii  Majesty's  Shi 
~  your  gdUnl  mnd  deipers 


1813. 
dtfaii 


ind   liberated 


nobly    used    m    Kstimony  of   mine.     Our   poot   I 
have  severely  suffered,  occasicned  chiefly,  if  not  e 


CapUin  S,  Tia»i9,  U.  S 


r  Surv 


Jos 


The  lack  of  space  forbids  detailed  mention 
of  man^  other  incidents  to  the  credit  of  the 
service  in  the  War  of  1812.  But  mention  is 
made  of  the  defence  of  the  cutter  Eagle  in  Long 
Island  Sound,  pursued  hy  the  British  frigate 
Pomone,  44  guns,  and  gun  brig  Despatch,  18 
gun^!,  and  a  sloop.  The  Eagle  was  commanded 
by  Capt.  Frederick  Lee,  R.C.S.  On  14  Oct.  1814 
the  enemy  was  discovered.  Lee,  to  escape,  ran 
his  vessel  ashore  near  Negro  Head,  Long  Island, 
stripped  it  of  sails  and  guns,  dragged  the  latter 
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onto  the  bluff,  and  there  the  enemy  was  fought  in  that  region,  the  revenue  cutters  Dallas,  Wash- 

from  9  A.M.  until  late  in  the  aflernoon.     When  ington,     Dexter,    Jefferson,    Jackson,    Madison, 

Lee  had  exhausted  hia  shot  and  fixed  ammuni-  Campbell  and  Van  Buren  rendered  valuable  and 

tion,  he  tore  up  his  logbook,  made  cartridges  and  conspicuous  service  in  Florida  waters,  co-operat- 

retumed  the  enemy's  fire.     Near  nightfall  the  ing  principally  with  the  army.     Their  services 

enemy  withdrew  and  the  next  day  I^e  succeeded  were    so   important   and    efficient   as   to   induce 

in   floating   his    vessel    and    was    about    getting  from    the    officers    under   whose   direction   they 

under  way  when   the  enemy  returned  in   force,  operated  the  following: 

and   this    time   secured   the   prize.     During  this  jb^ij  pronipt  and  helpful  cooperation  with  the  irmy 

engagement  the  Eagle's  colors  were  shot  away  i,,,  cmlled  fonh  tht  hirft?t  eomincndauon  from  com. 

three  times,  and  as  often  replaced  by  volunteers  nunding  grn«aU.   who   ukt   occiiion   to  eulogiie  the 

from  her  crew.  «^«'  rendered  by  the  cu.tenL 

During  this   war  the   revenue   cutter  service  There    were   numerous    instances    of   gallant 

captured    10   merchantmen,   3   barges,   3   officers  and    meritorious    services    by    the    officers    and 

and   60   men ;    1    privateer    mounting    14    guns,  men  of  the  revenue  cutter  service  in  this  war. 

The    cutters    Eagle,    Mercury,    and    Active    did  but  the  scope  of  this  article  forbids  more  than 

duty  as  scouts  and  on  blockade  service.  mention  of  the  fact. 

The  cutters  Commodore  Barry,  Surveyor  and  The   Mexican    War,    1845-7.—  The    revenue 

Eagle  were  captured  by  the  enemy,  but  after  culler  service  was  represenled  in  this  war  by 

a  hard  struggle  and  most  gallant  defense.  the  following  named  cutters :     Schooners  For- 

Neutrality   iArtuj.— The   enforcement   of '  the  ward,  Ewing,  Van   Buren,  Wolcott,  Woodbury, 

neutrality   laws,    during   the   European   troubles  Morris,  and  steamers  McLane,  Legare,  Spencer, 

from  1815  to  1823,  engaged  much  of  the  atten-  Bibb  and  Polk.     They  took  an  active  part  prin- 

tion   of   the   service,   but   this   duty   has   always  cipally   in   co-operation   with    the   armies   under 

been  a  part  of  the  vigilant  work  of  the  service,  Scott  and  Taylor. 

5Uid  is  no  less  true  of  the  earlier  years  than  in  Some  of  these  vessels,  notably  the  Forward 

the  operations  of  later  times.  and   McLane,   served    in   co-operation   with   the 

NitllHicalion,    1832.— During   the   attempt   to  navy,   in   the   fleet   commanded   by   Commodore 

nullify  the  laws  relating  to  the  collection  of  rev-  Conner.    In  the  squadron  of  Commodore  M,  C. 

enuc  from  imposts,  by  the  State  of  South  Caro-  Perry,  at  the  capture  of  Frontera  and  Tabasco, 

lina,  five  vessels  of  the   revenue  cutter   service  the  Forward  took  a  brilliant  part,  so  much   so 

were  ordered  to  Charleston  harbor,  with  instrue-  that  the  Commodore  was  moved  to  say  in  his 

tions  "to  take  possession  of  any  vessel  arriving  official  report;     'I  am  gratified  to  bear  witness 

from  a  foreign  port,  and  defend  her  against  any  to  the  valuable  services  of  the  revenue  schooner 

attempt   to   dispossess   the   customs   officers    of  Forward,  commanded  by  Capt.   H.   B.    Nones, 

her  custody  until  all   the  requirements  of  the  and  to  the  skill  and  gallantry  of  her  officers  and 

law  had  been  complied  with.s  men.> 

The  silent  influence  exerted  by  the  presence  The    records   of   the   time   are    replete   with 

of  this  fleet  was  a  large  factor  in  the  solation  incidents    of    gallant    services    by    the    revenue 

of  the  difficulties  which  menaced  peace.  cutter  service  m  the  war  with  Mexico,  bnt  the 

Piracy. —  During  the  early  yean  of  the  last  fact  can  only  be  stated  here. 

century,  piracy  which  prevailed  along  the  Gulf  PoragMOy  Expedition.—  In  the  naval  expedi- 

coast  of  our  possessions  acquired   from  France  tion  to  Paraguay,  in  1858,  the  purpose  of  which 

and  Spain,  was  suppressed,  chiefly  by  the  rev-  is   matter  of  history,   the  steam   revenue   cutter 

eniw   cutter    service.      That   service   waged   re-  Harriet  Lane,  7  guns,  8  oflicers  and   104  men, 

lenttess    war   upon   the   corsairs,   pursued   them  served   in  co-operation  with  the  navy,  and  ren- 

into  every  hay  and  bayou,  broke  up  their  resorts  dered  valuable  services.     In  acknowledgment  of 

and  rendezvous,  attacked  and  dispersed  them  it  the  Secretary  of  die  Navy  wrote; 
whenever  found.  While  engaged  m  this  work 
the  cutters  Louisiana  and  Alabama  were  attacked 
off  the  south  coast  of  Florida  by  the  pirate 
Bravo,  commanded  by  Jean  La  Farge,  a  lieu- 
tenant   of    the    notorious    Jean     LafiHe.    The 

Bravo    was   signally  defeated,   and    carried   by  H^'if^r  Cr«wt«£.— The  Act  of  Congress,  ap- 

boarding  in  a  hand-to-hand  struggle.    The  ren-  proved  22  Dec.  1837,  now  embodied  in  Section 

deivous  of  the  pirates  on   Bretons  Island.  La.,  IS36,   Revised   Statutes,   requires  that  a   suitable 

was    attacked    by    the    cutters    Alabama,    Capt.  number  of  public  vessels  shall  cruise  upon   the 

Cartigan,    and    Louisiana,    CapL    Loomis,    and  coast  in  the  severe  portion  of  the  winter  weather 

the   resort  broken   up.     This  practically   put   an  to    afford    aid    to    distressed    navigators.      The 

end    to    organized    piracy    on    our    Gulf    coast,  work  outlined  in  the   law  has  always  been  ef- 

tbough    piratical    craft    from    Mexico,    Central  feclively  performed  by  the  revenue  cutter  service. 

America  and  South  America,  subsequently  made  and  from  1  December  to  i  April  of  every  year 

incursions   on    that   coast.     The   pirate    Bolivia  the  patrol  of  the  coast  from  West  Quaddy  Head, 

with    its    prizes    Antoinette    and    Isabella    were  Maine,   to    Cape    Fear,    N.    C,    is    energetically 

found   by   the   cutter   Ixiuisiana,   Capt.   Jackson,  maintained.     As  a  result  of  the  work  many  hun- 

at  the  South  West  Pass  of  the  Mississippi  River,  dreds  of  lives  and  many  million  dollars'  worth  of 

Jackson   attacked  at  once,  captured  the   Bolivia  property  have  been  saved.    Vessels  of  commerce 

and   liberated   the  prizes,   and   carried   his   pris-  are  frequently  fallen  in   with  at  sea,  with  sails 

oners    to    New    Orleans.      The    Bolivia   carried  blown  away,  crews  frost-bitten,  and  unable  to  re- 

3  guns  and  34  men;  the  cutter  Louisiana  3  guns  spond  to  duly;  they  are  taken  in  tow  and  to  a 

and  16  men.  harbor;  others  short  of  provisions  and  water  are 

Seminole   War,  1836-43. —  Durin|;  the  Flor-  supplied,  while    others   again,   found  stranded, 

ida  war  for  the  suppression  of  Indian  troubles  are  floated  when  possible.    In  short,  everything 


gle 
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possible  is  done  for  the  relief  and  care  of  the  S«e,  and  the  Arctic  Ocwn  to  Point  Barrow,  ft 
distressed  mariner  of  whatever  nationality  wher-  is  on  gusrd  in  the  waters  of  Alaska  from  earlr 
ever  found,  during  tbe  hard  weather  on  our  in  May  until  late  in  December  of  every  tot, 
storm-driven  coast  from  December  to  April,  and  rendering  aid  to  abipping,  caring  for  the  ship- 
prompt  response  is  always  made  by  tbe  ser-  wrecked,  and  assisting  to  their  homes  the  on- 
vice  at  the  cry  of  distress  at  all  seasons  and  all  fortunate  and  the  destitute.  Its  surgeons  yearly 
tours.  prescribe  for  and  as  far  as  possible  aid  tbe  sick, 

In    the    Life-saving    Service. —  This    is    an  and  hardly  a  year  goes  by  in  which  more  than  a 

outgrowth   of  the   revenue   cutter  service,   as   it  thousand   cases  are   not   treated   or   relieved  by 

formed   part   of  the  division   of   revenue   cutter  the  medical   officers   of  our   cutters  in   Alaskan 

sert-ice  prior  to  its  organization  as  a  separate  waters.    In  these  waters  alone  t3ae  service  has 

service   under   the   act   approved   18  June   1878.  rescued    and    brought    home    from    the    Aictic 

From  its  inception  in  1S48  all  stations  have  been  Grcle   hundreds   of   shipwrecked   whalers,   and 

constructed  and  equipped  under  the  supervision  others,  who,  but   for  the  timely  aid  of  the  ser- 

of  officers  of  the  revenue  cutter  service  assigned  vice,  must  have  perished. 

for  the  purpose.     When   Ibis  service  was  sepa-  The  memorable  cruise  of  the  cutter  Bear  b 

rated  from  the   revenue  cutler  service  by  the  the  winter  of  1897-8.  for  the  relief  of  whalen 

act  referred  to,  provision  was  made  for  the  in-  in  the  Arctic  Ocean,  was  performed  by  officers 

Gpection,  drilling,  and  disciplining  of  the  crews  of  the  revenue  cutter   service.     The  overland 

of   life-saving   stations   by   officers   of   the   rev-  expedition   from   that   ship,  composed  of  Lieut 

enue  cutter   service,  and  there  are  at  this  time  D.  H.  Jarvis,  Lieut.  E.  P.  Bertholf  and  Surgeon 

(April,   1904)    14  officers  of  the  revenue  cutter  Samnei  J.  Call,  was  landed  on  Ntmivak  Island, 

service  on  duty  in  connection  with  that  service,  in  Bering  Sea,  in  the  dead  of  an  Arctic  winter. 

It  may  fairly  be  said  that  the  efficiency  of  the  and   from   that   point  commenced   a    wearying 

life-saving    service    in    all    that    relates    to    its  march    dirough     the     snow-covered,     ice-b<mad 

technical   features,   is   due  to  the  energetic  and  region  that  lay  between  them  and  their  destinar 

cwable   officers   of   the   revenue   cutter    service,  tion,   nearly  2,000  miles.      Starting  on   t?   Dec 

who  have  made  the  inspections,  formulated  the  1897  they  reached  their  destination  on  39  March 

drills,  practised  and  drilled  the  crews  of  that  iS^,  taking  with  them  a  hcrrl  of  reindeer  u 

service.    As  a  matter  of  course,  the  able  cen-  food  for  the  crews  of  whalers  congrcg&ted  there, 

tral  management  of  the  general  superintendent,  and  the  cheering  news  that  the  Bear  woidd  v- 

Summer  I.  Kimball,  is  recogniaed  to  the  full  rive  with  an  abraidaacc  of  food  and  clothing 

measure.  and    to    rescue    those   left    and    take   them   to 

In    tht    Civil    War,    1861-5. —  The    service  civiliaation. 

was  conspicoous  and  valuable  diroughout  this  On  the  arrival  at  Point  Barrow  Jarvis  and 

period.     The   limits    of   this   article   forbid   any  his  party  found  terrible  conditions  confronting, 

detail    of    duty    performed    during    that    trying  but  they  set  to  work  with  the  indomitable  energy 

poiod.    It  must  therefore  suffice  to  say  in  the  characteristic  of   the  men,  brought   order  out 

.main  that  from  the  attempted  relief  of  Sumter  of  chaos,  and  when  the  Bear  arrived  on  apjuly 

in  April   1861,  to  the  close  of  hostilities  in  1865,  following,  97  men  were  taken  on  board  and  con- 

the  service  was  at  the  front  veyed  to   San   Francisco.    Of  the  officers  and 

The  Harriet  Lane  co-operated  with  the  navy  men  who  composed  the  Bear  expedition,  every 

at  the  capture  of  the  fortifications  at  Hatteras  one  was  a  volunteer,  from  the  commanding  ofli- 

Inlet;   the   Forward    rendered   support   and   as-  cer,  Capt  Francis  Tottie,  R.C.S,,  down, 

sistance  to  Gen.  Butler  at  Annapolis,  Md. ;  tht  In  Ike  Spanisk-American  War,  1898. —  From 

Miami  covered   the   landing  of   troops  at   Lytm  the  manifold   duties   in   time  of  peace,   the  ser- 

Haven  Bay  for  the  recapture  of  Norfolk;  the  vice  enters  always   upon  the  war  stage  when 

cutter    Naugatuck   took   part   in   the   attack   on  duty  calls.     So  in  this  case,  as  in  all  other  wars 

Sewell's  Point,  led  the  naval  fleet  up  the  James  of  the  nation.     Hardly  had  the  tocsin  sounded 

River  and  participated  in  the   bombardment  of  when   the   revenue    steamer   McCulloch,    bound 

Drewry's  Bluff  IS  May  1862;  the  Nemaha  ren-  for  San  Francisco,  was  overhauled  at  Singapore, 

dered  efficient  aid  to  the  array  and  navy  on  the  by  cable,  directing  her  to  report  at  Hong  Kong 

South    Atlantic   coast,   received    on    board    Gen.  to  Commodore  Dewey,  commanding  the  Asiatic 

Sherman  at  Fort  McAllister,  Savannah,  Georgia,  fleet    The  ship  made  a  quick  run  to  Hong  Kong, 

just  from  his  "march  to  the  sea,"  snd  conveyed  joined  Dewey,  and  accompanied  him  in  nis  Ma- 

faiffl   to   the   twvat    fleet    below.     The    Forward,  nila     campaign,     performed     fine     service,    and 

Brown,  Agassiz,  Toncy,  and  Antietam  rendered  brought  to  a  waitmg  world  the  first  news  wired 

trnportant  service  in  the  waters  of  North  Caro-  from  Hong  Kong  of  the  victory  of  Manila  Bay. 

Una,  while  the  Jackson,  Hercules,  Reliance,  Ti-  That  ship,  the  McCulloch,  remained  with  Dewey 

ger,   and    Allen   performed   excellent   service   in  until  November  following, 

tite    Cheaapeake,    co-operating   with    the    naval  In  reporting  to  the  Secretary  of  the  Navy, 

■  forces  in  the  gunboat  flotilla  in  those  waters.  Dewey  addressed  the  following  letters : 

Jn  Peace  froiti  i8<^  to  1898.—  The  service  is 

«lways    active,    always    ready    for    work.     Its  """"^  Suxt,  N«.^  Fo™  cm  Aaiatic  SatJom 

achievementa  have  been  numerous  and  varied  Cavii*  Philippic;  Tjand^'juae  t*    1898. 

during    times    of    peace,    and    honorable,    often  The  Secretary  of  the  Navy,  W».hington,  D.  c' 

heroic   in   both   peace   and   war.     It  blazed   the  Sir; 

way  to  and  through  Alaska,  and  for  many  years  ^i.  'J  ^'  Pl"™'  in  bribing  u,  tbe  MiHitin  of  tl. 

,    ■'       ..        J   .         r    .,                 ■  -T-           »   .t  .    .  Departineat  the  tal  and  efficKonr  of  Cut    Dmnirl  B. 

from  the  date  of  the  acquisition  of  that  ter-  jiada^aa,  R.C.S.,  coramwdTng  (h«  McCujiacb,  while 

ritory  in  1867.  except  for  the  occasional  visit  of  atnnigin  t**  iqmdron  tmdir  my  eoiiiin«nd, 

I  n»al  vessel,  was  the  only  service  to  exercise  „  ^^.The  ^C»;]'^,.S™jlJ'S?,.  "S"*  ^J? 

■    rt       .,      ^_  ^V    j-«_i__  .1.      _  *■, I    * ui*—    ■—  Menile  Bat  w  tat  aauaarou  lonmtteii  ana  no  the  o•^ 

aufliwity  or  to  displiy  the  "atiwial  emblem  m  „^„  „  ^  a,tr.iie«  witfc  the  •qowir™.  and  whik  m* 

the  wateo  of  that  coast  from  Sitka  to  Bering  phced  m  dw  line  of  battle  at  tfa*  battle  et  Huiila  BVi 
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tlut  DUEbt  be  dinbled. 


_to'det»S_.  .. 
loch  in  ■  biih  I 


•fMt  mule  her  *  TiluHble  insdliarr  to 

that  tbc  Dqnrtnat  will  comnuiilcite 
IttU  report  to  tue  honorable  Secretary  of  the  Treaiarr. 
I  ks*e  tba  haoor  id  b*,  rtrj  revectf uUjr, 

Gnaca  DnnTi 
RiM^Admitat,   Unilrd  Sutn  ttatrf. 
CommandinK  Unittd  Sialit  Natial  Farct  en  Aiiatic  SUf 

And  again,  tipon  the  occuion  of  the  detacfa- 
DKnt  of  the  McCuUoch  from  his  oommond,  as 

United  StMM  Nan]  Voice  on  Afiatie  Station, 

Cavite,  PUlit^STfiUnl?'!^.  ii,  iM- 
Tbt  Seeretarr  of  the  NaTfi 


uain  like  honor  to  nqiMM  that  you  'will  costct  to  the 
TnaMrr   ()«iartBicat  mj  appraciition  of  her   TalnaUe 

aervLoei  while  altacbcd  w  tbc  iquadro 


a.  I  hai 

la  the  att« 


.~..i  was  detached,  sod  nov  hek  to  itate  that  Si 

duty   Bisisned   to   the   HcCulknfa   whil*   DDdcr   Captaiti 
Hooper  waa  perfomed  with  tbc  createct  aeal,  efieicocT, 

I  ^Tc  the  honor  to  bt,  TOT  napcctfullr, 

GiOMn  DiwiT, 
Rtv-Aimirat,   Vutttt  Steltt  Nan, 
CtmmmiiKg  UitbiJ  Smn  Nav''  " '-'— -  •^^ 


«  AtHtit  ^M- 


At  the  battle  of  Cardenas,  ii  May,  the  rev- 
enue cutter  Httdaon,  Lieut.  Frank  H.  New- 
cotnb,  R.C.S.,  conmnndtng,  tuitained  the  fight 
against  the  gunboats  and  ihore  baiteriei  of  the 
enemy,  aide  by  side  with  the  naval  torpedo-boat 
Wtnslow,  and  when  Ensign  Bagley  and  half 
the  crew  of  the  latter-named  vessd  had  been 
killed  and  her  comraaBder  wounded,  rescued 
from  certain  destruction  the  vessel  and  the  bal- 
ance of  the  crew,  mider  the  fnrioui  fire  of  the 
enemy's  ;tms.  This  gallant  action  was  teeoff- 
nited  by  the  honorable  Secretary  of  the  Navy 
as  follows: 


Waabiostaii, 


r.i.'SrB 


The  SecrelaiT  of  the  Ti 

Str:~  I  have  the  honAr  to  ■cknowledte  the  receipt 
«t  nur  latter  of  the  «th  in>Unt,  aad  to  forward  here- 
with a  capr  of  the  report  requalcd-  I  regret  that  Inad- 
veiteoIlT  a  copt  of  thii  letter  wu  not  forwarded  to  too 
immediaielT  after  k  wa>  rtctived- 

The  letcoe  of  the  Window  bj  (he  Hodjon  «u  ao 
oUbbiIf  done,  at  the  face  of  a  most  salUng  fire,  that 
F^LieotHiant  Frank  H.  Newcomb,  R.C.B     command- 

riddled  with  aheli.  dii- 


JOHir  D.  iona. 
Sfcrtlory  of  tki  ftovy- 

President  McKinley  made  the  work  of  the 
McCutloch  and  Hudson  the  subject  of  a  special 
message  to  Conffress,  in  terms  of  high  cotn- 
mendation  snd  praise,  and  as  a  reward  of  merit 
in  the  case  of  Hodgsdon  of  the  McCuDoch  (there 
beinfT  no  higher  grade  in  the  revenue  cutttr 
service  to  which  be  conld  be  promottd)  that 


be  be  retired  from  active  aervice  oii  the  full 
pay  of  his  grade,  and  io  recognition  of  the 
heroic  galtuntry  noted  in  the  letter  of  the  Secre- 
tary oi  the  Navy,  the  bestowal  of  a  gold  medal 
of  honor  upon  Lieut.  Newcomb,  of  the  Hudson, 
and  silver  medals-  of  honor  to  each  of  his  offi- 
cers, and  bronze  medals  to  each  of  hi»  crew. 

It  will  be  noted  that  the  only  gold  and  silvK 
medals  bestowed  by  Congress  for  services  in 
this  war,  were  those  for  t^cera  of  the  reveme 

There  were  in  co-operation  with  the  navy 
during  this  war,  ij  revenue  cutters  carrying  6i 
guns,  g8  officers  and  s6a  enlisted  men.    Of  these 


the  Havana  blockade.  One  cvtter,  6  guns,  lo 
ofEcers  and  95  men  in  Dewey's  fleet,  and  4  cut- 
ters, 12  guns,  JO  otBcers  and  laB  men  co-operated 
with  the  navy  on  the  Pacific  coast.  Three  Other 
cutters,  with  25  officers  and  3io  men,  were  or- 
dered into  co-operation,  but  the  war  closed  be- 
fore they  were  equipped  or  could  get  to  the 
front 

There  were  in  active  co-opcntion  with  the 
■Tiny  and  navy  tofcther  in  ill  30  cutters,  carrying 
71  guns,  (31  oBbceri  and  725  men. 

The  services  performed  by  the  veaseb  of 
the  revenue  cutter  service  In  co-opeiatioa  witii 
the  navy  during  this  war  have  been  ackaow- 
ledged  in  prt^r  terms  by  the  officers  coraeaanil- 
ing  the  Seets  with  which  they  served. 

Dutiet  and  General  Featurt4.-'Tbe  cutter 
service,  under  the  provisions  of  Section  97M 
Revised  Statutes,  is  purely  a  technical  service,  in 
that    no   person   not   trained   in   the    lechnieil 

m  its  ranks,  and  under  regulations  prescribed  in 
conformity  with  the  law  referred  to,  all  offi- 
cers are  required  to  pass  rigid  professioaal  «»- 
aminations  for  entrance  and  promotion. 

The  commissions  of  its  ofiicers  are  of  tbe 
same  (life)  tenure  as  those  of  officers  of  the 
army,  navy,  and  marine  corps.  Officers  enter 
this,  u  they-  do  the  services  named,  in 
lowest  grades  and  work  their  way,  by  pn 
through  long  years  of  service  (after  e 
tioo,  mental  and  physical)  to  the  highest 

The  revenue  cutter  service  has  altvays  been, 
since  the  foundation  of  the  government,  con- 
stantly regarded  and  treated  as  a  part  of  the 
military  force  of  the  country.  Its  vessels  are 
armed  cniisersi  officered  by  men  bearing  the 
commissions  (under  military  titles,  captainl, 
lieutenants,  chief  engineers,  etc.)  of  tbe  Presi- 
dent, by  and  with  the  advice  and  consat  of  the 
Senate,  and  mamicd  by  duly  enlisted  men;  its 
officers  and  men  are  uniformed  in  accordance 
with  tbe  regulations  prescribed  by  the  depart- 
ment; naval  disd^ltne  and  routine  prev^l  on 
board  of  all  its  ships;  the  trfficcrs  and  crew  an 
required  to  be  proficient  in  naval  drills,  sad  to 
possess  a  practical  knowledge  of  the  ttseofamis. 
The  service  is  required  by  law  not  only  to  aid 
in  the  protection  of  the  revenue,  hut  to  enforce 
nearly  every  statute  affecting  the  maritime  in- 
terests of  the  country.  By  acts  of  Congress  tiie 
service  is  required  to  aid  in  the  enforcement 
of  the  quarantine  laws,  and  in  pteveMting  the 
violation  of  the  neutrality  laws ;  (0  suppress  mu- 
tinies on  board  merchant  vessels,  and  to  use  the 
armament  of  their  ships  and  the  force  on  boud 
when  necessary  to  compel  compliance. 
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Under  the  definite  provisions  of  the  Act  ap-     Vaidi  in  diatrcn  ualned fat 

proved  12  April  .90.  all  offieers  of  this  ser-  ^.'J^'j^^'g^V",^^'^;.;^:-.:::::::::'""'?;-!:; 

vice  are  invested  with  mihtary  rank,  and  are    Livsa  gnuiilT  saved  Ijj 

placed  upon  the  same  level  with  officers  of  the    Mediti!  »id  rendered  to  penom 10,107 

'™^.  ^^  'l.p'^  '""^-  """^"""^/^l^'^nl  M"«e<.™^ta"uo™s;?;w;ri;::::::::  jiH;?.*? 

pay  for  length  of  service,  retirement  on  account  ■*  "  ^' 

of    physical    disability,    or    upon    reaching    the  q  p   Shoemakhi 

^^Vy    h>r"seclioti    2757.    Revised    Statutes)  Captain,  U.  S.  R.  C.  S.,  Chief  Revenue  Cutler 

the   President  may,  by  a   simple   order,   requite  Service.             - 

parcel  of  thi  nml  force  of  the  co.mlr,,  and  T'SZ.S       H    i    S  SrS^VisS,  'hI  mmrf 

Ja,,..  from   the  juri.dietioo   of  the   Trea.ur,  J  Hohoken  N    J    «  Apr.l  i8&.    He  entered 

Er"T'h";S,l';cVrS'er'i'fo?e'?*p7rt°ore;  ™.°S>'ne"e™ST8,",°e,t1'i„''rt<eS 

Si:.,?r'n,erfo?ce"'oi''5hfc'oi.',r;  Idela  ~  W",  "I  jf  f,r?rrV.rhe' ^'aZ' 

s^Se^- *ori"ir£'s;^;„rg  r^°HH;«£S?i 

e  oraer.  -„_,-. -.n/ii./l    a    hrlaadc    at    FrpHprieltsbun 


utiuL.t  uiut..       .   _   .  ,       ,       „         J.  commanded   a   brigade   at   Fredericksburg  and 

Organ^alwn     Appointments,    Promol.ons.-  ~,?,^™e  ,t  ChancellorsviUe.    For  h^  con- 

The   number   of   commissioned   officers   author-  .  B  «    ^^^^^  ^^^^^^^  j^^  ^^^  censured  by  his 

ized  upon  the  active  list  is  as  follows:  superior  officer,  tried  by  court-martial,  and  dis- 

.nA^L^LrriL^».TItT'-  ■'^         ■  ^^  Xsld  from  the  servici  in  1863.    Tte  decision 

and  3?  third  lieutenants.  ,^  j  l^     president  Lincoln,  and  Revere 

Of  engineer  officers :    ;  capUm  9*  ^"8'nf '.8,  ""^  "signed.    He  published  'Keel  and  Saddle* 

who  is  also  the  en^neer-in-chief,  with  the  rank  ('ij' A    °                 ^ 

of  captain  of  the  line;  3s  chief  engineers,  with  U^S72^ 

the  rank  of  first  lieutenants;   17  first  and   18  Revere  (French,  Rivoire),  Panl,  American 

second   assistant   engineers,    with    the   rank   of  patriot:  h.  Boston,  Mass.,  i  Jan.  173s;  d-  there 

second  and  third  lieutenants,  respectively,  and  I  jq  jjay  jgig.    He  was  trained  as  a  gold-  and 

constructor  with  the  rank  of  first  lieutenant.  silver-smith,  and  was  skilful  in  the  engraving 

There  are  at  this  time  (April  1904)  45  officers  ^f  designs  for  silver  plate.     In   1756  he  parlici- 

of  all  grades  on  the  retired  list  pated  in  the  expedition  for  the  capture  of  Crown 

Entrance  to  the  service  (line)  is  confined  Point,  upon  his  return  from  which  he  set  up  as 
to  graduates  of  the  School  of  Instruction,  United  a  goldsmith,  and  also  practised  copper-p!ate  en- 
States  Revenue  Cutter  Service,  to  which  young  graving.  Among  his  prints  were  a  likeness  of 
men  are  appointed  after  physical  and  mental  Samuel  Adams,  a  portrait  of  King  Philip,  a 
examinations,  as  cadets,  serving  a  probationary  view  of  Castle  William,  and  the  Boston  Mas- 
term  of  three  years.  They  are,  at  graduation,  acre.  He  also  engraved  the  plates  for  the 
commissioned  as  third  lieutenants,  and  at  every  earliest  paper  currency  of  Massachus«tts.  In 
promotion  thereafter  must  pass  a  satisfactory  jjy^  he  was  one  of  the  grand  jurors  who  refused 
mental  and  physical  examination.  to  serve  in  consequence  of  the  act  of  parliament 

Entrance  as  engineer  officers.  The  candi-  making  supreme  court  justices  independent  of 
date  must  pass  on  a  high  standard,  a  satisfac-  the  legisteCure  aa-regards  salary.  In  the  autumn 
tory  examination,  mental  and  physical,  and  is  gf  that  year  he  became  one  of  the  "thirty  North- 
then  commissioned  in  the  lowest  grade,  second  end  medianics,"  who  patrolled  the  Boston  streets 
assistant  engineer.  Promotions  are  only  gained  to  watch  the  movements  of  the  British  forces, 
after  rigid  examination  and  record  for  effi-  On  14  April  1775  this  committee  of  observa- 
ciency,  tion  noted  preparations  in  barracks  and  on  board 

The  enlisted  force  of  the  service  numbers  ship  on  the  part  of  the  British.  On  the  even- 
about  1,500  men.  ing  of  the   l8lh   it   was  seen  that   troops   were 

There  are  in  the  fleet  17  cruisers  of  tonnage  marching  across  the  common  to  the  inner  bay. 

from  550  to  1,480  (gross)  ;  9  cruisers,  tonnage  Revere  forthwith  had  a  preconcerted  signal  set 

from  340  to  5^;  18  harbor  vessels  and  launches,  in  a  Northend  church  tower  —  the  honor  being 

3  sea-going  tugs  and  one  sailing  bark.  claimed   for  Christ  Church  and   for  the  church 

Previous  to  i88g  the  chiefs  of  the  service  in  North  Square  destroyed  by  the  British  — 
were  civilians,  and  the  consulting  engineer  wa»  crossed  the  river,  mounted  a  horse  on  the 
employed  from  the  outside.  In  that  year  Capt.  Charlestown  side,  and  began  his  famous  "niid- 
L.  G.  Shepard,  R.C.S.,  was  assigned  as  chief,  night  ride."  He  was  none  too  early,  for  at  2-30 
and  Chief  Engineer  J.  W.  Collins,  R.C.S.,  as  goo  British  troops  were  landed  at  Lechm«|e 
engineer-in-chief.  Subsequently,  by  enactment  Point  and  marched  on  Lexington.  Revere  be- 
of  Congress,  the  chief  of  the  service  must  be  a  came  the  trusted  special  messenger  of  the  corn- 
captain,  while  the  captain  of  engineers  is  as-  mittee  of  safety,  and  after  the  evacuation  of 
signed  as  engineer-in-chief.  Upon  the  death  of  Boston  was  made  successively  major  and  lieu- 
Capt.  L.  G.  Shepard  in  March  1895  he  was  sue-  tenant-colonel  of  a  regiment  of  artillery.  He 
ceeded  by  the  writer.  took  part  in  the  Penobscot  expedition  in   I77^ 

The  following  table  will  show  the  work  of  After  the  Revolution  he  resumed  as  gold-  and 

nine  years  in  the  performance  of  the  ordinary  gjiver-smith,   buiit   a   bell-   and   cannon -foundry, 

duties  of  the  service :  and    in    1801    established    large    copper-rolling 

Vewb   wud  or  reported  tot   TiokHoii  of  works  at  Canton.  Mass.     It  is  said  that  he  was 

^i«w-    ,- ■  --, ■  ; ■-  -,  -.  ■■.        <.K«  the  first  in  America  to  smelt  copper  ore,  and  to 

pinMindpmaii«.i»ni™ibyveM«i«»n»«l., .110,721,107  ^         j  j^ij  copper  jnto  sheets  and  bolta.  He 
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was    conspicuously    associated    with    benevolent  of  animal  or  plant,  tbe  more  liable  is  it  to  show 

enterprisea.     Longfellow's  poem,  'Tbe  Midnight  this  occasional  reversion.     That  Ihe  tendency  is 

Ride  of  Paul  Revere,'   in  which,   says  Winsor,  stroi^  and  persistent  appears  from  the  fact  that 

die  author  has  *paid  little  atlention  to  exactness  if  the  variety  is  not  kept  pure  by  careful  breed- 

of  fact,"   is  well  known.  ii^  as  when  a  flower  escapes  from  cultivation 

Revere,    Mass.,   town   in   Suffolk    County;  °'  a  ""ace  of  domestic  aairtials  runs  wild,  it  soon 

on  the  Atlantic  coast,  and  on  the  Boston  &  M.,  begins  to  resume  the  characteristics  of,  or  "re- 

the  Boston,   R.   B.  and  Lynn  R.R.'s;  five  miies  vert   toward,"    the    wild    stock    from    which    it 

nonheast  of  Boston.     The  place  was  settled  in  sprang.     This  reappearance  of  atmormal  charac- 

1627,  and  was  first  named  Rumncy  Marsh.    Un-  tera,  as  of  color,  markings,  etc.,  is  very  likely  to 

til    1738  it   was  a  part   of   Boston.     In   1739   it  occur  in  the  progeny  resulting  from  the  crossing 

was  incorporated  as  Chelsea,  and  in  1846  was  set  of  dissimilar  races  or  species^  which  can  be  ex- 

off   and   reincorporated   as    North   Chelsea.     In  plamed  only  on  the  supposition  that  such  char- 

1871  the  name  was  changed  to  Reirere,  in  honor  refers    belonged    to   remote   ancestors,    perhaps 

of  Paul  Revere    (q.v.).     It  is  a  popular  resi-  thousands  of  generations   removed.     This  was 

dential    town   and  a   summer  resort      It  has   a  illustrated  very  forcibly  by  the  erperiments  un- 

Massachusetts    State    Bath    House,    built    and  dertakcn  at  Penycuik,  in  Wales,  by  Ewarl,  in 

maintained  by  the  State ;  Re\'ere  Town  Hall,  a  'f^e  crossing  of  zebras  with  mares,  the  offspring 

memorial  to   Paul  Revere;  and  a  Carnegie  Li-  of  which  exhibited  many  peculiarities  belonging 

brary.     It  has  a  number  of  churches  and  good  to   neither  parent     Under  this  head,   also,   will 

public  schools.     The  government  is  by  annual  fall  the  strange  phenomenon  known  to  breedtra 

town      meeting;      the      administrative      officials  as    'throwmg   back'    where    a   mother    animal, 

elected    are    five,    who    constitute    a    board    of  which  has  previously  been  mated  with  a  sire  of 

•>e!ecinien.     Pop.   (ipro)   i8,ii9.  another  breed  or  race,  will  subsequently,  when 

ReverTjeratorv  Furnace,  a  furnace  in  '^^'^.  "''^  =  5'«  sl'''F"y.  "^  H.^*-  "."«  ^^"'^'J'^ 
which  the  material  is  heated  without  coming  sometimes  produce  offspring  showing  character- 
into  contact  with  the  fuel  Between  the  fire-  '*""  °'  "**  earlier  crof.s.  Consult:  Darvnn, 
place  and  the  bed  on  which  the  material  to  be  'Variation  of  Animals  and  Plants  Under  Do- 
Heated  lies  a  low  partition  wa!l,  called  a  fire-  mesticalion'  (Uindon,  1888);  Ewart,  'Ihe 
bridge,  is  placed.  The  flame  passes  over  this  PenTcu'k  Experiments >  (London,  1899) ;  and 
bridge,  and  plays  down  against  the  bed.  being  *«  authorities  cited  under  Heredity  (q.v.). 
reflected  or  reverberated  (whence  the  name)  by  ReverMon,  in  law,  the  right  to  property 
S  Sat  arch  which  surmounts  the  whole.  which  remains  after  some  particular  estate  has 

Reverend,  a  title  of  respect  given  to  minis-  V^^J  *;h'.<^'',  ^^s  been  granted  by  the  owner, 
ters  of  religion— in  the  United  States  to  the  ^^  *•>.«  United  States  [his  is  virtually  the  only 
dergymen  of  all  religious  denominations,  includ-  meaning  of  the  term  in  general  usage,  in  End- 
ing the  Jewish  Church ;  the  titles  very  reverend,  '?"<"■.  *"="  t""  purchase  and  holding  of  annul- 
right  reverend,  and  most  reverend,  are  given  to  ^^^  '«  common,  a  reversion  means  the  present 
deans  and  vicars-general,  bishops,  and  arch-  '."«•>'  "  a  jiayinent  to  be  made  at  some  future 
bishops,  respectively.  A  like  usage  prevails  in  !'™'  conditional  upon  certain  continBencies.  as 
England,  but  strict  churchmen  of  the  Eslab-  "?  the  "^ase  of  an  insurance  falling  to  be  paid  cm 
lishment  refuse  to  accord  the  title  reverend  to  ^/  attamment  of  a  certain  age  or  on  the_  death 
die  clergymen  of  the  dissenting  churches.  The  »»  .fhe  assured.  The  value  of  a  reversion  is 
Bishop  of  Uncoln  in  1874  refused  to  allow  this  easily  ascertained  when  the  date  of  its  emer- 
title  to  be  inscribed  on  the  tombstone  of  a  Wes-  8?"cc  is  fixed,  and  thus  a  person  who  has  a. 
leyan  minister,  and  his  action  was  approved  by  ".B^t  to  receive  a  certain  sum  of  money  at  a 
judgment  of  the  Arches  court;  but  that  judg-  B'^fn  time  is  enabled  to  sell  this  right  for  it> 
ment  was  reversed  on  appeal  to  the  privy  coun-  J"''  value. 

dl,  when  the  title  was  declared  to  be  simply  Reviews.     See  Pefiodical  LmRATUKB. 

one  of  courtesy  and  not  confined  to  clergymen         Rtville,  rS-vfil,  Albert  French  Protestant 

of  the  Established  Church.    In  Scotland  the  prin-  theologian :  b,  Dieppe,  France,  4  Nov.  1826.    He 

cipals  of  the  universities,  if  they  be  clergymen,  was  educated  at  Geneva  and  Sfasburg,  and  was 

and  the  moderator  of  the  general  assembly  for  pastor    of   the    Walloon    Church   at    Rotterdam 

the  time  being,  are  styled  very  reverend,  1851-72.     He   then   removed   to   Dieppe,   where 

Rereriea  of  a  Bachelor,  or  A  Book  of  the  be  spent  his  time  in  philosophical  studies  till 
Heart,  a  collection  of  meditative  papers  by  called  in  1880  to  the  chair  of  the  history  of  re- 
Donald  Grant  Mitchell,  originally  issued  under  ligions  in  the  College  de  France.  He  was  one 
the  pseudonym,  «Ik  Marvel."  The  first  of  the  moat  radical  French  Protestants  of  his 
*Reverie'  was  published  in  the  ^Southern  Lit-  time,  and  among  his  numerous  books  are:  'Com- 
erary  Messenger'  in  1849,  and  reprinted  the  parative  History  of  Philosophy  and  Religion' 
following  year  in  'Harper's  New  Monthly  (1859)  ;  'Redemption'  (1860)  ;  <Essah  de  Crit- 
Magazine.'  These  papers,  full  of  sentiment,  en-  ique  religieuse'  (i860);  'Theodore  Parker,  sa 
joyed  a  wide  popularity  at  the  time  of  their  ap-  Vie  ct  ses  CEuvres'  (1865)  ;  'History  of  the 
pearance  and  still  find  favor  with  readers.  Dogma  of  the  Divinity  of  Jesus  Christ'  (1869); 

Rerereion,  in  biologv,  the  reappearance  in  '/'l}J°^'"'^^? ,  ?°  '*'«  J^}-^*!"^^ ,  °!  Jflf^"' 
>n  animal  or  plant  of  cfwraeteri sties  not  of  its  (188');  'Histoire  des  Religions'  (1883-9). 
parents,  but  of  more  remote  rticestors.  This  Rensed  Statute!  of  die  United  States,  a 
frequently  occurs  in  varieties  of  domesticated  compilation  of  all  the  acts  of  the  Congress  of 
snimals  or  of  cultivated  plants,  which  have  been  the  United  States:  it  was  first  approved  by  Con- 
produced  by  artificial  breeding,  and  which  sud-  gress  21  June  1874,  thus  becoming  law:  at  that 
denly  develop  traits  belonging  to  the  wild  stodc  time  flie  compilation  included  all  the  laws  im- 
The  more  highly  bred  and  artificial  the  variety  acted  by  Congress  down  to  i  Dec  i^^    TM 
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REVISED  VERSION'— KBVITAL  OF  SKLS(HON 

second  e^tion  of  the  Revised    Statutes   com-  religion  of  the  Established  Chiuck  had  degeo- 

prised  the  first  edition  as  amended  by  the  43d  eratcd  into  a  cold  bta  decent  formaliaiii,  bnl  a 

and   44th    Congresses:    supplements    have   since  revival  of  spiritual  interest  in  the  common  peo- 

been    approved   and   published   containing   later  pie  waa  brought  about  through  the  initrumental- 

acts  of  Congress,     Ttje  act  approving  the  Re-  ity  of  the    Puritans.     After  the  reslontiaa  of 

vised  Statutes  makes  that  compilation  the  au-  the  monarchy  itnd  of  the  State  cliuich  then  was 

thentic  and  authoritative  expression  of  the  lawa,  a   period   of    spiritual    sloth  and   apathy,   infi- 

without  reference  to  the  original  acts;  but  the  delity,  and  immorality,  till  in  the  i8th  centuij 

originals  may  be  quoted  to  show  the  true  in-  Great  Britain  was  aroused  by  the  fervid  prcacb- 

tent  of  the  lawmakers  if  there  is  any  ambiguity  inc  of  the  Wcskya,  WhiCe&eLd,  Rowland  Hill, 

in  the  compilation.  Romaine,  Venn,  Newton,  Cecil,   Fletcher,   and 

Sevised  Version,  a  revision  of  the  Author-  otiiers,  earnest  men  who  were  raised  up  and 
iied  Version  (or  King  James'  Version)  of  the  quahfied  by  the  divine  spirit  for  the  work  whidi 
Bible.  The  project  of  the  revision  origmated  in  lay  before  them.  {See  Methodists.)  Simulta- 
the  Convocation  of  Canterbury,  1870,  when  two  "eously  there  was  a  similar  great  religious  mover- 
companies  of  biblical  scholars  of  the  Established  ^^°t  '"  t"e  American  arfonies,  especially  New 
Oiurch,  one  to  revise  the  Old  Testament,  the  England  and  New  York,  called  at  the  time  the 
Other  the  New,  were  appointed,  with  power  "to  Great  Awakening;  it  seems  to  have  arisen  mde- 
invite  the  co-operation  of  any  emment  for  pendently  of  the  movement  in  the  parent  coun- 
scholarship,  to  whatever  nation  or  religious  body  ^^'  f""'  ,'t  w"  gre^y  quickened  by  the  mis- 
they  may  belong."  Afterward,  under  a  resolu-  swnary  labors  of  John  Wesley  and  George 
tion  of  the  Convocation,  two  companies  of  Whitefield  durm^  their  visits  to  the  coloDies. 
American  biblical  scholars  were  formed,  to  act  About  the  same  Ume  there  was  a  remarkaUe  re- 
with  the  English  companies.  The  work  of  re-  ^'va'  of  religion  m  various  parts  of  Scotland, 
vision,  which  was  commenced  30  June  1870,  was  "PMially  at  Cambushng  and  ICilsyth;  and  out 
completed  20  June  i8a4-;  the  New  Testament  «  a  similar  awakening  in  Wales  arose  the 
was  publUhed  in  England  and  the  United  States  Welsh  Calvmistic  Methodist  Church.  In  1839 
in  fclay  1881,  and  the  Old  Testament  in  May  Kilsyth  was  again  the  focus  of  a  great  revival 
1885.  Many  readings  and  renderings  proposed  °i  religion,  which  extended  to  Dundee,  Perth, 
by  the  American  revisers  were  not  approved  by  BUirgowne,  Ancrum.  Jedburgh,  Kelso  and,  m 
the  English  companies  either  for  adoption  into  the  north  of  Scotland  to  Rpss-shire  and  Sother- 
the  text  or  the  margin,  but  were  ordered  to  be  landshire.  In  the  first  half  of  the  19th  century 
recorded  at  the  end  of  the  New  Testament  or  ttiere  were  many  revivals  in  the  United  States, 
the  Old.  respectively.  But  an  edition  of  the  notable  among  which  were  those  under  Charles 
whole  Bible  having  the  renderings  preferred  by  G.  Finney  (q.v.),  who  also  visited  Great  Bntam 
the  American  companies  and  many  other  render-  and  preached  to  vast  crowds  m  London  and 
ings  since  proposed  1^  American  scholars  has  other  cities;  a  noUble  feature  of  the  great  revi- 
been  published  in  the  United  States  and  ii  'al  commenced  in  1830  was  the  camp  ineetii^s 
known  as  the  American  Revision.    See  BiBLt  ,<<!;';■-!•  assemblies  of  great  numbers  of  peoplt 

_.,,,„  ,  J.J-  held  in  the  open  air,  and  addressed  by  relays  of 

Revival  of  Letters,  a  term  used  to  des.g-  „angelists  from   morning  tni  ni^t     In   1858 

nate  the  revival  of  hterature  after  the  apparent  (^^^   ^^^  ^  j   ^^^'l   „f   „ij^^„   ;„  ^ 

death  blow  which  it  received  when  the  barbarous  y^jj^^  ^^^       .^^ich  subsequently  extended  to 

nations  of  the  North  destroyed  the  Roman  mi-  (he  British  isles  and  evenio  the  continent  «f 

pirt    It  commen«d  about  the  beginning  of  the  g^  Its  principal  centres  at  first  were  New 

iitb  century    and  became  more  potent  in  the  yotV^ni    Philadelphia,    whence     it     spre»d 

14th,  isth,  and  subsequent  centuries.  throughout  the  Slates,  producing  for  a  time  a 

Revival  of  Religion,  a  season  of  reliifious  sort  of  federation  of  the  evangelical  churdies 
awakening  out  of  spiritual  torpor  or  indiffer-  for  the  promotion  of  the  work  of  spiritual  coo- 
ence;  usually  brought  about  by  the  fervid  ex-  version.  In  nearly  every  eih'  in  the  land  tneet- 
hortations  of  men  deeply  impressed  with  the  ings  for  prayer  were  held  daily,  often  to  bu»- 
feeling  that  the  churches,  the  pastors,  and  the  ness  hours,  in  churches,  in  counting  houses,  in 
people  have  been  slumbering  while  Satan  theatres,  and  other  places  of  public  resort;  in 
has  been  gaining  possession  of  the  kingdom  of  the  one  Stale  of  New  York  more  than  a.ooo 
Christ  on  earth.  The  term,  revival  of  reli^on,  cities,  towns,  or  villages  had  an  active  part  in 
is  a  modern  one,  but  the  thing  it  si^ilies  is  as  this  revival ;  throughout  the  country  the  inter- 
old  as  Christianity,  as  old  as  Israelitism  or  as  est  in  the  movement  was  nniversal ;  daily  re- 
religion  itself.  The  mission  of  every  one  of  the  ports  of  the  deep  religious  feeling  of  the  people 
Hebrew  prophets  was  for  the  revival  of  re-  were  received  at  the  principal  centres  and  pub- 
ligion;  in  the  Christian  Church,  revivals,  lished  in  the  newspapers.  In  New  York  every 
though  not  called  by  that  name,  occurred  at  in-  evangelical  church  received  large  acceasiona  tn 
tervds  from  apostolic  times ;  and  every  sincere  its  membership,  attd  a  like  report  was  made  con- 
and  enthusiastic  reformer  —  Saint  Peter  Dami-  ceming  Boston,  Baltimore,  Washington,  Ch>- 
ani.  Saint  Francis  of  Assisi,  Saint  Dominic,  in  cago,  Cincinnati,  Pittsburg,  and  other  cities, 
the  Middle  Ages ;  the  Jesuits,  the  Redemptorists,  For  nearly  two  years  the  meetingt  for  prayer 
and  other  missionary  orders;  these  were  in  their  and  the  labors  of  the  evangelists  oootinued 
time  revivalists  in  fact,  though  not  in  name,  almost  unflagging,  and  for  many  years  noon- 
The  Reformation  is  regarded  by  Prolesfants  as  a  hour  prayer-meetings  continued  to  be  held  in  the 
great  awakening  of  the  Christian  conscioustiess,  business  centres  of  many  erf  the  cities.  In  the 
and  the  well-spring  of  all  the  efforts  that  have  summer  of  1859  the  nwrenient  extended  tff 
since  been  made  for  the  renovation  of  Che  spir-  the  north  of  Ireland,  where  it  .was  not  less 
itual  life  rn  the  Protestant  churches.  In  &ig-  fruitful  of  spiritual  good  than  in  America;  the 
land,  at  the  begiiming  of  the  17^1  century  the  peo[^  flocked  to  the  services  in  the  open-air 
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meetiiigB  or  UMtnbled  in  social  gatherings  for  Revolution,  a  term  cooimonly  used  to 
devotional  extxciaes;  there  wai  a  noticsable  desifpiate  a  iundainental  change  in  govmiroeat 
diminution  of  vice  and  inunorality,  especialljr  of  or  in  the  politic*!  constitution  of  a  counti?, 
drunkenness;  and  judges  and  magistrates  cor-  effected  suddenly  and  violently,  and  toainW 
dially  recognized  the  reali^  uid  power  of  the  brought  about  by  internal  causes;  a  revolt 
spiritual  work.  From  Ireland  the  rcviv^  against  the  constituted  authority  successfully  and 
spread  to  Scotland,  and  in  Glasgow,  Edinburgh,  completely  accomplished.  In  the  United  States 
Aberdeen,  Perth,  Dundee,  and  the  other  coO'  the  tens  Revolution  is  applied  specifically  to  the 
siderable  towns,  the  rehgious  denominations  Araerican  War  for  IndependeiK^  which  began 
joined  in  active  exertions  to  bring  the  neglected  in  177s  with  the  irregular  running  fight  popu- 
poor  within  the  range  of  evaogelistic  and  edu-  larly  known  as  the  hatlle  of  Lexington,  and 
cational  agencies,  ft  extended  to  Wales  also,  practically  ended  with  the  surrender  of  Lord 
where  in  one  year  the  increase  in  the  monber-  Comwallis,  at  Vorktown,  Va,,  to  the  combined 
ship  of  the  Calvinistic  Methodist  body  alone  forces  of  the  French  and  Ainericans,  19  Oct. 
was  33J34  souls;  the  gain  to  the  Indqieodent  1781.  By  tliis  war  the  colonies  succeeded  in 
denomination  was  30,000  to  the  Established  casting  off  the  English  authority  and  in  erect- 
Church  ac^ooo,  and  to  the  WeGle)>an  body  10,00a  ing  the  government  of  the  United  States.  The 
Hardly  less  notable  was  the  revival  initiated  in  ^glish  revolution  was  that  revolution  in  Eng- 
Chicago  by  Dwight  Lyman  Moody  (q.v.)  and  land  by  which  James  II.  was  driven  from  the 
conducted  by  him  in  conjunction  with  Ira  D.  throne  in  1688.  See  Rsskllioh. 
Sankey.  These  two  evangelists  — a  preacher  In  astconomy:  (t)  The  motion  of  a  planet 
and  a  singer  of  the  gospel  —  visited  Great  Brit-  around  the  sun,  or  of  a  satellite  around  a  planet 
ain  in  1^3,  and  for  two  yeais  in  the  principal  The  point  to  which  it  returns  is. called  annual, 
dtjes  of  England,  Scotland,  and  Irelajid  their  anomalistic,  noditnl,  sidereal,  or  tropical,  accord- 
meetings  were  attended  by  multitudes  from  all  ing  as  it  has  a  relation  to  the  year,  the  anomaly, 
ranks  of  society,  and  their  labors  zealously  sec-  the  nodes,  the  stars,  or  the  tropica.  {2)  In 
onded  by  ministers  of  all  the  evangelical  geometry,  when  one  line  moves  about  a  straight 
churches;  thousands  at  persons  professed  con-  line,  called  the  axis,  in  stall  a  manner  that 
version,  and  tho-e  was  a  manifest  religions  every  point  of  the  moving  line  generate*  a  cir- 
awakeniag.  The  two  evangelists  on  their  return  cumfereocc  of  a  circle,  whose  plane  is  perptn- 
home  en^igcd  in  revival  work  of  the  same  kind  dicular  to  the  axis,  Aat  motion  is  called  revo- 
in  the  American  cities;  and  they  subsequently  lutioo,  and  the  suriace  is  called  tiie  surface  of 
made  two  visits  to  Great  Britain,  namely,  1883-4  revolutiofi.  Every  plane  through  the  axis  is 
and  i89!-2.  The  Salvation  Army  (q.v.)  and  called  a  meridian  p!a«,  and  the  section  which 
the  Volunteers  of  America  (q.v.)  are  agencies  this  plane  cuts  from  the  surface  is  called  a 
designed  to  praniote  a  tontinttens  revival  .of  re-  meridian  curve.  Every  surface  of  revolution 
ligion,  especially  among  the  poor  and  ncglecled  can  be  generated  by  revolving  one  of  its  merid- 
clasaes.  ian  curves  about  the  axis.  The  revolution  of  an 
ReviTda,  RcUgiaua,  seasons  at  which  bf  ellipse  round  its  axis  generates  an  ellipsoid:  the 
extraordinary  efforts  in  preaching,  prayer,  and  revolution  of  a  semicircle  round  the  diameter 
hyrnn-singing,  Protestant  ministers,  especially  generates  a  sphere;  such  solids  are  called  solids 
among  the   Methodists,   seek   to  arouse  the  re-  of  revolution. 

ligious  fee^ngs  and  d«pen  the  religious  conric.  R^ohrtionarT      Cakndtf,      a      calendar 

dojis  of  their  hearers.     White  Prmesuntre«-  ^     ^^  duril^e  French  Keiga  of  Terror.    It 

valB  were  held  '"England  and,  the  United  States  ^^^,^  ^l  „  n^_  ,„,,  trconime.oe  from 

^rly   m   the    i8lh   centum,   s.m.lar   movements  ^     foundation  of  the  Fr^h  republic.  X,  Sept 

had  UkenpUce  previously  both  in  Scotland  and  jy^  ,3  ^^^^  ^^^  Ve^demiiire,  ^- 

Ireland.  /ohn  lA'wjey  appoLrs  to  !»«  been  1^  ^    Frimaire,  Nivoae,  Pluvioae,  Vento«.  Ger- 

firrt  to  develop  th«  method  of  eva^ehzahM  ^^  Floreal.  PmirUl.  Mesaido^r,  Feryidor  or 

mto  a  permanent  mstitutioo     But  m  the  aolooy  Thermidor.  and  Fructidor.    The  6m  thr«  eon- 

of  MMsachusetts  Jonattian  Edwards  soccessf^  ^^^^  ^^            ^  ^^^^  ^j,^^^  ^^       ,,,^ 

?'"*^  wu- T'l  J  ■  ^'^™'?"  ^'I^  third  spring,  and  the  fourth  three  Mlmmer.  N«- 
George  Whitefield  was  imtrumental  m  exrendmg  ^  j  ^^  ^  ^^  jj^  ^ 
the  movement  on  his  arrival  in  Amenca  (1739).  ^  .  o  a 
although  Gilbert  Tennant  had  previously  be-  Revolutioiiiary  Tribunal.  A  court  of  ex- 
gun  the  work  in  New  Jersey.  The  Great  Awak-  traordinary  crimmal  jurisdiction  established  by 
ening,  as  this  extoKkd  movement  was  called,  the  French  Convention,  10  March  1793,  for  the 
occurred  between  1740  and  1742,  but  its  quick-  purpose  of  trying  those  accused  of  plotting 
ening  results  were  felt  long  after  and  inspired  "against  the  liberty,  equality,  unity,  and  indi- 
the  multiplication  of  colleges  and  churches.  In  visibility  of  the  Republic,  the  internal  and  ex- 
the  West  and  South  the  revival,  technically  so  lemal  safety  of  the  slate,  or  the  sovereignty  of 
called,  took  the  form  of  a  camp  meeting  (q.v.),  the  people.*  It  received  the  name  Revolution- 
and  Uieae  open  air  gatherings  are  still  made  an  ary  Tribunal  in  October  1793,  The  court  was 
instrument  of  evangelization  and  conversion  by  to  consist  of  a  jury  and  a  public  prosecutor  with 
the  Methodist  Church.  Out  of  the  camp  meet-  two  assistants,  all  named  by  the  Convention,  and 
ing  sprang  the  Chautauqua  Assembly  (q.v.),  an  .from  its  decision  there  was  no  appeal.  The 
institution  at  once  educational  and  religious,  unmber  of  judgtes  rose  as  high  as  80  toward  the 
Consult:  Porter,  'Letters  on  Religious  Kevi-  md  of  the  tribunal's  existence.  Intended  as  a 
vals'  C1850)  ;  Starbuck,  'Psychology  of  Re-  means  of  combating  treason  at  home,  the  Revo- 
ligion'  {1900);  James,  'Varieties  of  Religious  lutionary  Tribunal  speedily  became  an  instni- 
Experience*  (1902).  ment  in  the  hands  of  the  Committee  of  Public 
Revocmtksi  of  Am  Edict  of  Nantes.  See  Safety,  whose  will  it  executed  imder  the  guise 
Edict  OF  Naktes.  of  judicial    form.     Without  amr -defimte  pro- 
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ttdwn,  with  no  legal  defenders  alloved  to  the  bringing  certain  classes  of  criminals  to  Justi.-f 
accused,  and  with  its  acceptance  of  the  vaguest  The  courts  may  order  the  sheriff  of  the  county, 
rumors  and  charges  as  evidence,  the  tribunal  in  which  certaia  offenses  have  been  committed, 
offered  but  a  mockery  of  justice  and  citation  be-  to  pay  to  persons  who  have  been  active  in  seeur- 
fore  it  almost  invariably  meant  deatli.  The  read-  ing  the  apprehension  of  offenders  diarged  with 
ing  of  the  act  of  accusations,  the  trial,  and  the  murder,  or  with  feloniously  shooting,  cutting, 
execution  of  the  sentence  generally  occurred  on  stabbing,  wounding,  or  poisoning,  or  with  rape, 
the  same  day.  The  tribunal  sent  1,230  victims  burglary,  housebreaking,  robbery,  arson,  or  cat- 
to  the  guillotine  from  its  inception  till  June  tie  stealing  or  with  being  accessory  before  the 
1794,  when  Robespierre  (q.v.)  caused  the  in-  fact  to  any  of  such  offenses,  or  to  receiving  any 
fa.mou3  law  to  be  enacted  accelerating  its  pro-  stolen  property,  a  reasonable  sum  to  compensate 
cedure;  from  that  date  to  the  fall  of  Robes-  them  for  expense,  exertion,  and  loss  of  time, 
pierre,  a  period  of  about  £0  days,  it  condemned  So  by  a  later  statute  courts  are  authorized,  in 
i,3?6  pereons,  Robespierre  and  his  followers  be-  the  case  of  any  of  the  af>ove  offenses  which  they 
ing  among  the  lot.  The  tribunal  soon  after  have  jurisdiction  to  try,  to  order  such  compen- 
ceased  its  functions  and  was  formally  sup~  sation ;  but  the  payment  to  one  person  must  not 
pressed  31  May  1795.  Its  sanguinaty  work  must  exceed  $25.  If  any  one  is  killed  in  endeavoring 
be  regarded  as  justified  to  a  large  extent  by  its  to  apprehend  a  person  charged  with  one  of  these 
success  in  saving  the  country  from  sedition  at  offenses,  the  court  may  order  compensation  to 
home  at  a  time  of  great  national  danger.  It  be  made  to  the  family.  The  amount  to  be  paid 
was  but  one  feature  of  the  organized  Terror  in  all  such  cases  is  subject  to  regolatrons  which 
whrch  saved  France  from  foreign  conquest  may  be  made  from  time  to  time  by  the  secretary 
Consult:  Wallon,  'Histoire  du  Tribunal  Rivo-  of  state.  By  another  statute  it  is  a  felony,  |Jun- 
lutionnaire  de  Paris'   (1880-2).  ishable  by  penal  servitude  to  the  extent  of  seven 

Revolutionary  War.     See  United  States:  f^"; J^  t^""P^i:i^^t.TZ  "^^J^ti^'li^f^ll^ 

Ameeican  Revolution.  ?  ^^^,  ^°  P.^^^y  sflen  or  embezzled,  un- 
less all  due  diligence  to  bring  the  offenders  to 

Revue    Des    Deux   Mondea    {'Review   of  trial  has  been  used.    In  Great  Britain  an  adver- 

the  Two  Worlds"),  a  noted  French  bi-monthly  tisement  offering  a  reward  for  the  return  of 

publication,   which   includes   among  its   contrib-  stolen  or  lost  property,  using  words  purporting 

ntors   the   highest   authorities   in   French   litera-  that  no  questions  will  be  asked  or  inquiry  made 

ture  and  art,  and  whose  criticisms  have  weight  after  the  person  producing  the  property,  render! 

in    every    civilized    land.     It    was    founded    by  the  advertiser,   printer,  and   publisher  liable  to 

F.  Buloz  in  1831,  and  its  present  conductor  is  forfeit  $zyj. 

M.  Brunetiere.  ,,».■.           ....           «           .        ^         , 

-, .,.,..      ,x,.            ...      .  Rewbell,    r^bcl,    Jean    Francois,    French 

Rewa,  rawa    India,  (i)  the  capiul   of  a  statesman;  b.  Colmar  8  Oct  174?:  d.  there  23 

native  slate  of  the  same  name  131  miles  south-  ^^^_  jg^     jje  was  a  prominent  advocate  of 

west  of  Allahabad,  and  connected  by  a  branch  q^^          ,„j  ^^^  el«ted  to  the  States-General 

I      A  ^  \T  ""  '  fi  ^"  ■"'*'"  ^^''*='y    " '"  of  1789,  Where  he  advocated  the  principles  of  the 

enclosed  by  three  wall  circuits  or  ramparts,  the  Revolution.    He  was  a  member  oi  the  Constilu- 

ouler  one  massive,  and  flanked  by  round  towers,  ^j   Assembly,    where   his    boldness   and    1^ 

Its  chief  buildings  and  institutions  arc  the  for-  iaicyil^6g,e  made  him  president  in  I7!W.    As  a 

tified  palace  of  (he  raaharajah,  a  high  school  member  of  the  Convention,  in  1792  l4  was  out- 

hospitals  and  a  mode!  jail.     Pop    24*00.      (3)  ^.^^   ;„          ^        ^^   condemnation   of   Louis 

The  native  start  m  the  Central  India  Agencv,  xvi.;  but  his  absence  on  a  mission  to  the  army 

and  m   the  ""h-agcncy  of   Baghelkand    (q.v),  ,t  Mentz  saved  him  from  being  numbered  among 

has  an  area  of  12,676  square  miles.    It  is  chiefly  (he  regicides.    He  helped  suppress  the  Jacobin 

an  elevated  table-land,  but  also  comprises  por-  ci„},  ;„  ,j       g^^^  ,,  ^^mber  of  the  commit- 

tions  of  the  country  on  both  sides  of  the  Kai-  tees   of  public   safety  and   of  general   security; 

mor  Hills,  watered  by  the  Son,  a  tr.hmary  to  ^^  ^  the  adoption  of  the  constitution  in  179S 

the  Ganges,  and  flowing  northeast.     The  sur-  ^e  became  one  of  the  five  members  of  the  Di- 

k  i"i!"iFi        T"tii"'lt  '""*'S'  ''"'  °?  *u^  rectory  and  took  in  charge  the  departments  o( 

whole   highly   cultivated;    the   condition   of   the  ^^          j^^f^^    ^^^    foreign   affairs.      In    1796 

peasantnr    is,    however,    much    depressed.      The  the   Directory    elected   him    its    president      He 

rums  of  many   temples   are   scattered   over   the  succeeded  in  defending  himself  from  conviction 

country,    Ihe  revenue  of  the  maharajah  amounts  on  charges  of  peculation,  but  retired  from  public 

to   about  $1,250,000   annually;   the   armed   force  m^    ^fter    the    coup    d'ital    of    the    18th    Bni- 

consists    usually    of    4,000   men,    though    from  ^^]^   (g  Nov.  1799)  and  carried  with  him  1 

"'^™   "'"^  ""^          mustered.     Pop.  about  ^         fortune.     Consult  Scioul,   'U  Directoir«> 

1.700,000.  (1^7). 

Rewa  Kantha,  kSn'tii  or  -ta,  India,  a  polit-  u.w'fn-j   vtu-  ti>„„~,.    4_,.,;.,„  -^t.^- 

i=.l  ,Be„cy  under  ,h.  go,™,  of  Bombay,  j.  ,?f„l°'*_  f^.^l^^'^iTS^^lTS.. 

containing  6i   small  states,  of  which  five  are  (^     ^  Lawrence  UniveraitvADolefon    Wis 

tiihnlary  to  the  British  go«mmeol.  a„<l  most  „d    hV^ant™  write    f5r?heKci    at    S 

of  the  „m.inderto  Ba„d.     The  tecritot,  in-  S.^i'^i  tdT  tBroihc.  and  CJc-VJ 

SI'prS  V8i».1ie¥tir.lonTa  !;iSi:     tSrfewin?  ,„f"fe'  eS 

„ut|,b^SJf,he'lJwerNe,bnddaw^hpafches  [i^    j  ,|t"s.™ts'«-S    (.S^J^^S! 

J™,1,   » '^jf  .3  a£  dta             ''"'   °'  <"■  Hiw  to  Grow  'rhem>    (.SbBT;   'Into  tlie 

Broach,  Baroda,  and  Ahmadabad.  j^i^,,,,     ,,f^^ .    ^      jj,    wVotT  the    popular 

Reward,  in  a  legal  sense,  some  encourage-  songs,  'Silver  Threads  Among  tbe  Gold*  and 

ment  which  the  law  holds  out  for  cxerttoos  in  'Only  a  Pansy  Blossom.* 
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Bxyea,    Rafut,    officially    proclaimed    as  the    German   races,   especially   the    Franks,    by 

president  of  Colombia  4  July,  and  inaugurated  whom  it  was  carried  to  the  Low  Countries  and 

7  Aug.    1904 ;   an   explorer,  soldier,  and   states-  the    adjacent   parts    of   France,    where   it    took 

man.    For  his  discoveries,  see  Soura  Aubrica,  finn  root.    In  the  loth  and  nth  centuries  the 

sub-title  Railways  and  Navigation.     Beside  the  monks  of  France   gave  a  satirical   and  didactic 

public  service  rendered  by  him  when  he  traveled  turn   to  the  fable,   and  some   Latin  poems  in 

during  several  years  in  unknown  parts  of  the  which  it  b  so  treated  are  still  extant.    In  ihese 

Amazon  basin,  flje  facts  in  his  career  which  de-  much  of  the   satire   is   aimed   at   the   pope,   the 

serve  special  notice  are  the  following ;     He  was  hierarchy,   and   the   powerful    Cistercian   order, 

commander-in-chief    of    the    Colombian    army ;  la    the  mouth   of   the   Franco -Flemish   people, 

was   sent   to    Washington,   after   Colombia   had  however,   the    fable    kept    itself    clear    of    such 

lost  Panami,  to  "save  whatever  he  could  from  allusions,  and  soon  took  on  a  more  purely  epic 

the  wreck" ;  and  in  this  patriotic  effort  he  was  form,    aiming    its    satire    at   human    failings    in 

certainly   not   altogether   unsuccessful,   since   he  general.     In  1170  the  story  in  this  more  purely 

gained   courage    to   advocate    on    his    return   to  epic  form  appeared  in  Germany  under  the  title 

Bogota,  the  policy  indicated  in  the  report  which  of  'Isengrimes  Not,'  and  somewhat  later  again 

he  submitted  to  his  government.     He  advocated,  in  Flemish.     In  Germany  the  beast-fable  could 

sensibly,    courageously,    and   magnanimously,    a  not  maintain  its  ground   side  by  side  with  the 

frank   acknowledgment  by   his   praple   of   their  Swabian  court  poetry,  and  was  soon  given  up; 

own  blundering   which   had   contributed  to  the  while  the  rhymed  'Reinaert'  of  the  Low  Coun- 

disaster;   and  he  continued  to  show  his  people  tries,  in  accordance  with  an   altered  taste,  was 

how  the  natural  resources  of  the  vast  territory  turned  into  a  prose  narrative,  'De  Hystorie  van 

still  remaining  iu  their  possession  could  be  de-  Reinaert  de  Vos>    (1479).     This  was  soon  after 

veloped  by  attracting  foreign  capital.     He  sue-  translated  into  English  by  Caxton,  and  printed 

ceeded.    The    very    great,    imperfectly    defined  by  him  at  Westminster  in  1481.    The  fable  now 

powers  of  the  presidency  were  entrusted  to  him,  returned    once    more    to    Germany,    where    the 

despite  the  old   ultra  conservatives'   hostility  to  Low    German   version   of    Barkhusen    took    the 

foreign  enterprise,  and  despite  the  suicidal  scheme  place  of  all  others.    It  was  translated    (I794) 

of  the  liberals  for  permitting  Colombia  to  be  into  German  hexameters  by  Goethe,  who  called 

absorbed  by  Venezuela  and  Ecuador,     His  sue-  it   the    'Unheilige   Weltbibel,'    in   his    <Reineke 

cess  saved  Colombia  from  a  future  of  isolation  Fuchs.'     His   translation   has   been   turned   into 

and  stagnation,  on  the  one  hand,  or,  on  the  other  English  heroic  metre  by  T.  J.  Arnold  (1870). 

hand,  nearly  complete  loss  of  identity.     President  Consult:  Froude,  'Short  Studies  on  Great  Sub- 

Amador   of   Panam^   and    President   Reyes   ex-  jects'    (1877-82);    Thom's   introduction   to   the 

changed  congratulatory  messages  in  August,  and  Percy    Society's    edition    of    'The    History    of 

the  American  minister  was  received  at  Bogotfi  Reynard  the  Fox'    (1844)  ;   Eliis,   'History  of 

in  December  1904.  Reynard   the   Fox>    (1894) ;   Jacobs,    ^Reynard 

Makbiok  Wilcox.  the  Fox'    (1895);  Martin,  'Le  roman  de  Re- 

—     .  .     ..      .,..„-       „      „  narte'    (Strasburg-Paris   1882-7) ;   Polvin,    'Le 

Reykjavik.  nkVa"vIk.     See  Reikiavik.  ^oman  du  Renard'   (Paris  1891). 

Reynard  (ra'nard  or  ren'ard)  the  Fox,  the  Reynolda.   rfin'olds,  Edwin.  American  in- 

name  of  an  epic  fable  in  which  the  characters  ventor:    b.    Mansfield.   Conn.,   23    March    i»3i. 

are  animals,  the  fox  being  the  hero,  and  which  After   obtaining   a   public   school    education    he 

in  various  forms  was  extremely  popular  during  entered   a   machine   shop  as  apprentice  m   1847- 

the    Middle  Ages,  and   for   many  years  after-  He    was    supermtendent    of  ^ops   at    Aurora, 

ward.     The  latest  version  of  the  story,  and  that  I"-,  1857-61.  and  was  general  supermtendent  of 

which  indeed   supplanted  al!  the  rest,  is  in   the  the  Corliss  Steam   Engine  Company,  at   Provi- 

Low  German  dialect,  and  was  printed  at  Liibeck  dence,  R.  I.,  in  1871-7.     Later  he  became  presi- 

in    1498   under   the   title   of    'Reynke   de  Vos.'  dent   of   the    Milwaukee    Boiler    Company,    the 

The  author  calls   himself  Henrik  van   Alkmer,  Daisy  Roller  Mills   Company,  and  the   Cennan 

schoolmaster   and  tutor  to  the  Duke  of  Lor-  American    Bank    He    invented    the    Reynoids- 

ratne.  but  it  is  believed  that  this  is  merely  a  Corliss  engine:  introduced  the  first  triple-expan- 

pseudonym,  and  that  the  real  author  was  Her-  sion  engine,   the   cross-compound   hoisting  en- 

mann    Barkhusen,  town-clerk  of  Rostock,  and  g"i"  for  minmg  work,  etc.    Siiwe  i»77  t«  has 

printer    there.    The     'Reynke    de    Vos'     is    in  been    general    superintendent    of    the    Reliance 

verse,   and    founded   on  the   oldest   Flemish   or  Works   at   Milwaukee. 

Dutch  redaction  of  the  story  in  prose.    It  relates  Reynolds,  ]ohn  Fulton,  American  military 

the    adventures    of    the    fox    (Reynke)    at    the  officer  1    b.    Lancaster,    Pa.,    20    Sept.    l830i    d. 

court  of  the  king  of  beasts,  the  lion,  and  de-  Gettysburg    i    July    1863.    He    was    graduated 

tails  with  great  spirit  and  humor  the  cunning  from  West  Point  m  1841,  served  in  the  Mex- 

modes  in  which  the  hero  contrives  to  outwit  ican  War  as  first  lieutenant  and  in  1855  was 

his    enemies,    and    to   gain    the    favor    of    his  promoted    captain.    He    was    commandant    »t 

credulous    sovereign.     The    poem    may    be    re-  West  Point  in  i8s<>-6!  and  at  the  outbreak  of  the 

gard<:d,   with   Carlyle,   as   "a   parody   of  human  Civil   War  he  was  appointed   lieutenant-colonel 

life."     There  is  no  personal  satire  in  it,  but  the  of    volunteers,     receiving    his     commission     as 

allusions  to  the  weak  points   in   the  social,  re-  brigadier-general    of    volunteers    in    August   Ot 

ligioug,  and  political  life  of  the  time  are  nu-  that  year.    He  led  a  brigade  in  the  Seven  Days 

merons  and  unmistakable.    The  fables  of  ^Esop  battle  in  June  1862  and  was  brevetted  colonel 

are  one  of  the  best  known   examples   of  the  and  brigadier- general  in  the  regular  army  tor 

tendency   to   represent   animals   as   talking   and  gallant    service.     He    was    placed    m   command 

acting  like  human  beings:  but  it  appears  that  of  the  First  Army  Corps  in  1863  and  promerted 

Hie  beast-table  first  took  or  an  epic  form  among  najor-general  of  volunteers.    He  participated  m 
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tk«  battle  of  FrederidoburK  ud  comnunded  went  sgaia  to  Loadoa  in  IJ4S  and  eaublishcd 

on  the  liald  of  Gcttyaburg  on  i  July  until  killed  binuelf  u  a  painter,  but  the  death  of  bia  ^tbcr 

by  a  Confederate  ihaipshootcr.  the  following  year  recalled  him   to    FlynnonilL 

Rejoold.,  John  Hamilton,  Eoilisb  poet:  "i  "S^*  fSI?™?'.^™'^™^  "^t^*^ J£^ 

b.    Shfewsbur,:  Shropihire,   9    Sept    .7/;    d.  l^jlj^  S  5^J„S"'"  "h  ^S-I^SS 

Node  Hill,  Isle  of  Wight,  i|  Noi.  iSj"  He  f"'^,"  ""  Medilernnean  and   wo"    "« 

entered  an  in.mnce  o&e   bSt  eyidenily  spent  ■^'!'"5,'"'"  'VS''  ^  i.!'  5^"  ^ 

mod,  of  his  time  in  mitiig  poetty  a.  in  S14  ™'»i°  f'"™?  Bolognj,  Patma,  Ven«e.a«l 

he  published  two  volume.,   'Saiie,  an  Easieri  f  ■'»"  ^W  "5?^'.?''  hi.  return  to  Londnt 

Tale,'  and  •The  Eden  of  Imagination,'  the  £m  Ip,,!"!?.  '"■""'.''!=  i^"S?  °'"?1!\.'°'!; 

after  the  style  of  Byron,  and  tte  latttr  after  that  "^  m  reject  to  th«r  handlms  of  lisht  and. 

of  Wordsworth  .nd  Hunt.    In  181B  he  oblamed  J^"-    "•Jf"?!.         *lY"'?™^":S'tS 

a  iuerative  post  in  a  solidtors  offies,  .nd  later  •I".'  T^L     °^-  "1.^    't".,      f?^ 

was  for  a  time  proprietor  of  the  'Athemenm.>  W»  "  London  m  175J  bis  work  showed  lie 

In  1838  he  removed  to  the  Isle  of  Wight,  where  "*"!'**( 'S-i?'!!^?,'!™""'^  Tt-.^""^ 

he  bSame   clerlt  of  .  county  court.    Of  hi.  =™«  "'  Tminrett.4  Veione«:,  and  Titian.    In 

numerous  poems  the  best  .re  published  in  'The  *«  >?•'  KSS'^  '  F°"""-  "'  £°°»»dor, 

f^rden  oflSorenee,  and  Other  Poem.,  (,8a,).  ^^'^"t^^^SS.TSJ^  J^ 

RejmoldB,  Joa«ph  Jones,  Ameriun  mili-  most  »  monochrome  in  gny,  with  a  few  faint 
Ury  officer:  b.  Flcmingiburg,  Ky.,  4  Jan.  1822;  luggestioos  of  color;  but  if  reniarkable  for  its 
d  WashiDBtoo,  D,  C,  35  Feb.  1899.  He  wai  effects  of  light  and  for  individualitr  of  por- 
graduated  from  West  Point  in  1843  and  after  traiture.  So  popular  did  the  youngr  paimer  be- 
■ervic«  at  Fort  Monroe  and  in  Texas  wu,  in  come  that  in  1755  lao  persons  sat  to  him  for 
1846,  assigned  to  the  3d  Artillery  and  was  on  their  portraits.  His  work,  which  is  of  socb 
frontier  duty  at  Fort  Washita,  I.  T.,  in  1855-6.  considerable  extent,  does  not  dimlay  a  unifonn 
He  then  resigned  to  become  professor  of  me-  cxcdience,  since  to  prodnce  it  all  he  had  to  call 
chanics  and  en^neering  at  Washington  Univer-  in  the  assistance  of  journeymen.  Iti  1768  he 
sity,  Saint  Louis.  At  the  besinning  of  the  Civil  was  made  president  of  the  Royal  Academy  open 
War  he  entered  the  Federal  army  as  colonel  of  its  eetablisfament ;  and  the  next  year  he  de- 
the  loth  Indiana  Volunteers,  soon  becominf  livered  his  &nt  discourse  to  the  stndents.  His 
major-general  of  volunteers.  He  was  engaged  social  success  was  commensnrate  with  his  fame 
in  the  battles  of  Cbickamauga  and  Chattanooga;  as  an  artist;  George  HI.  knighted  him  and  ^i- 
later  was  in  command  of  Uie  defenses  of  New  pointed  him  court  p«inter  in  soocession  to  Allan 
Orleans  from  6  January  to  ]6  June  1864;  and  of  Rsmsajr.  He  lived  on  terms  of  hUiiiMcr  with 
the  Mississippi  River  from  its  mouth  to  Mem-  Dr.  Johnson,  Goldsmith,  Borke,  Gibboo,  Gar- 
phis,  Tenn.,  from  October  to  December  1864.  In  rick,  and  was  the  founder  of  the  Xiterur  Onb 
1866  he  was  mustered  ont  of  the  volunteer  in  1764  where  these  distinguished  men  assetn- 
■ervioe  and  promoted  colonel  in  the  regular  bled.  His  body  lay  in  state  in  the  Royal  Acid- 
army.  He  was  brevetted  brigadier-general  in  emy  and  he  was  buried  in  SL  Paul's  Cathedral 
1867,  retiring  from  active  service  in  June  1S77.  The  mention  of  his  portraits  would  ioclodc 

Kernolda,  JoKph  Smith,  American  soldier  ^11  *c  names  famous  m  the  upper  world  of 

and  IiwyerTh    New  Lenox.  Ill,  3  Dec.  iSa?.  f'i^^  »"d  the  arts  m  his  day  and  there  <a  no 

He  was  graduated  at  the  University  of  Chicago  t'^!'^^  *Ource    for   leammg   of   the   beauty    of 

in    1866,    but    had    previously    served    through  En/lwh  women,  the  character  of  English   men, 

the  Civil  War  in  an  Illinois  regiment,  partiei-  a"<»  the  fashions  of  teste  of  the  later  i8di  ceo- 

pating    in   many   battles,    and   being   breveUed  ton--    He  was  graceful  in  arrangement  of  ^- 

TOlonel  and  brigadier- general  in  July  1865.  After  ^"^  >nd  accessones,  was  able  m  his  portrTU* 

the  war  he  was  admiiied  to  the  bar,  sat  in  th«  of  men  and  women  to  differentiate  a  masculine 

Illinois    legislature    1866-70    was    one    of    the  ^'S"*'  »"<*  "  feminine  charm,  and  in  his  mastery 

founders  of  the  Chicago  park  systems,  a  mem-  «?  "lor  achieved  a  position,  according  to  Rii»- 

ber  of  the  Chicago  Board  of  Education  1870-4,  bn,  "  "one  of  the  seven  great  colonsts'  of  the 

and  Sutc  senator  1873-4.    He  was  senior  vice-  '■"'rfd.    Posterity    cannot  _  fully    apprecate    hi» 

tommander^in-chief   of   the   G.   A.    R.    187S-6;  P"^'  >"  the  latter  direction,  as  he  often  used 

commander  of  the  Illinois  Department  of  G.  A.  impermanent  mediums  and  resorted  to  a  thidc 

R.   in  1877;  and  first  vice-president  of  the  So-  imp»sto.  which  has  cracked  with  time.   His  work 

ciety  of  the  Army  of  the  Tennessee  in  1879.  ''  amply  representwi   in   the  National    Gallery 

'  ,.       r       T    L         f     V  1.  .    ;  "JO  t™  National   Portrait  Gallery  of  London 

Reynolda,  Sn  Joahinh  English  portrait  and  the  numerous  great  collections  belonging  to 
pamter:  b.  Plympt^n,  Devonshire.  16  July  ^tile  tamilies.  In  America  his  pictures  are  to 
I«3 ;  d.  London  23  Feb  179a.  He  was  the  son  ^  f^und  in  fewer  numbers  in  the  larger  mn- 
of  Rev.  Samuel  Reynolds,  master  of  ^e  gram-  g^mg  and  in  the  possession  of  private  collectors, 
mar  school  at  Plyn^ton  St.  Mary.  Plymouth,  He  published  <as^rses  Before  the  Royal 
who  intended  him  for  the  medical  profession;  Academy>  (1778).  and  <CommenUry  on  Da 
but  RejTiolds  declared  himself  for  art  and  went  F^moy*,  Art  of  Painting.'  His  life  was  writ- 
to  Londcw  in  1741  and  studied  under  Thomas  ^^„  y^  ^^j^^  ^^j  Northcote  {1813).  Far- 
Hudson.  This  painter  was  at  the  head  of  his  ringt™  (1819)  ;  but  among  recent  biographies 
profession  at  a  time  when  tlwre  were  no  very  consult  those  by  Qaude  Phillips  {1894).  Tom 
ihming  lights  and  from  him  Reynolds  acquired  ^  j^,  (,ass)/sir  Walter  Armstrong  (ipoo). 
,  a  correctness  of  drawing  and  a  certain  reflec-  <-„'  „  f  1002V 
tion  of  the  st^-Ic  of  Van  Dyck  that  gave  way  i.'9o^J- 
subsequently,  in  great  measure,  to  other  inilu-          Reynolds,  William,  American  naval  ofR- 


cnces.    He  returned   to   Devonshire  after   two    cer:  b.  Lancaster,  Pa.,  18  Dec  1815;  d.  Wasb- 
years  and  painted  portrait*   for  amall  prices;    ington,  D.    C,  5  Nov.   1879.    He  catered  die 
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nidshipman  in  1831,  waf  comaussiaaed 
t  in  1841  and  in  1831  wai  retired  id 
consequence  of   iailing   health.     He   was  sufaee- 

Quently  assigned  to  duty  in  Hawaii  where  he 
negotiated  a  reciprocity  treaty,  and  at  the  out- 
break of  the  Civil  War  was  again  assigned 
to  active  duty.  In  1862  he  received  command 
of  the  Asiatic  Station,  was  promoted  captain  in 
1866,  commodore  in  1870,  and  rear-admiral  in 
1873.  He  was  chief  of  bureau  and  acting  sec- 
retary of  the  navy  in  1873  and  again  in  18741 


I  account 


RbKbdoctelida,  rib-dS-se'lI-da,  an  order 
Df  Turbellario  which  is  characterized  by  the 
simple,  imbranched,  and  rod-shaped  alimentary 
canal.  Some  forms  are  very  minute  and  often 
mistaken  for  Infusoria.  Transverse  fission  is 
common  in  certun  fornig,  and  the  power  of 
regenerating  lost  parts  is  very  great.  A  Jew 
genera  have  acquired  a  strictly  parasitic  hahit, 
and  a  few  also  are  marine  and  land  forms,  but 
most  are  inhabitants  of  fresh  water.  In  many 
species  two  sorts  of  eggs  are  produced ;  summer 
eggs  which  are  thin-shelled  and  are  retained 
in  the  ntems  until  hatched,  and  winter  eggs, 
which  possess  heavy  brown  shells,  and,  though 
produced  in  (he  fall,  do  not  hatch  oat  until 
spring.  All  KhabdocMda  undergo  a  simple  di- 
rect development. 

Khab'domancy.  See  Divihation  ;  Diyintmg 
Rod. 

Rhadammtbus,  riid-a-m3n'thiis,  according 
to  Greek  legend,  a  son  o^  Zeus  and  Europa,  and 
brother  of  Minos,  king  of  Crete.  According  to 
another  tradition  Rhadamanlhus  laid  the  foun- 
dation of  the  Cretan  code  of  laws,  which  his 
brother  Minos  completed.  From  fear  of  his 
brother  he  is  said  to  have  fled  to  OcaJeia  in 
Breotia,  where  he  married  Alcmene.  In  the  be- 
lief of  the  Greeks  a  spirit  in  the  lower  world 
continued  the  business  of  life,  hence  Rhada- 
manthus,  after  his  death,  was  made  a  judge  in 
the  kingdom  of  Pluto,  or  the  Islands  of  Blessed, 
on  account  of  the  justice  of  his  life,  and  had 
for  his  associates  j^acus  and  Minos.  The  name 
suggests  an  Egyptian  origin  of  the  myth. 

Rhadames,  ra-da'mes.     See  Gadaues. 

Rhaetia,  re|shl-a,  a  Roman  province  com- 
prising the  regions  of  Rhxtia  proper  and  Vinde- 
licia  and  extending  from  the  land  of  the  He!- 
vetii  in  Gaul  to  Noricum  on  the  west,  and 
from  Gallia  Cisalpina  to  the  Danube.  It  in- 
cluded within  its  bounds  what  are  now  the 
Orisons  and  the  Tyrol,  the  southern  districts  of 
Bavaria  and  Wijrtemberg  and  the  region  of  the 
Italian  Alps,  and  contained  the  sources  of 
the  Rhine  (Rhenus),  the  Inn  {Alnus),and  the 
Adige  (Athesis),  with  manjr  other  rivers  of 
nnrttiem      Italy.    The     principal     towns     


irujuent  inroads  into  northern  Italy  led  to  n- 
taliation  on  the  pan  of  the  Romans.  After  a 
bitter  strug^  they  were  subdued  in  15  ■.c.  by 
Druses  and  Tiberius,  stepsons  of  Augustus  Cae- 
sar. With  Vindelicia,  whitJi  was  conquered  at 
this  time,  the  southern  region  was  united  to 
form  the  province  of  Rhacia.  Diocletian  di- 
vided the  province  into  two,  giving  to  the 
sonthcm  part  the  name  of  Rhxtia  Prima,  while 
Vindelicia  was  known  as  Rhietia  Secunda. 
After  passing  into  the  power  of  the  Ostrogoths 
in  the  5th  century  ^he  region  was  overrun  by 
the  Boiarii  who  settled  in  the  eastern  part,  the 
Alemanni  who  occupied  the  west,  and  the  Longo- 
bards  who  established  themselves  in  the  south, 

Rhamnacea;,  ram-na'se-e,  an  order  of 
trees  and  shrubs.  The  species,  of  which  about 
500  have  been  described  and  classified  in  about 
40  genera,  are  mostly  natives  of  temperate  and 
)pical    countriesj    in   which    they    are    wide^ 


distributed, 


especially    in    the    northern    hemi- 


Tridentum  (Trent)  in  Rh^ia  proper  and  Au- 
gusta Vindelicorum  (Augsburg)  in  Vindelicia. 
The   original    inhabitants   of   the   country 


considered  by  most  ancient  writers  to  be  Etrus- 
cans who  had  been  driven  out  of  Italy  by  the 
invasion  of  the  Gauls  and  who  under  their 
leader  RliKtus  took  possession  of  the  moun- 
tainous country.  Modem  research  has  tended 
to  confirm  the  view  of  the  ancients.  The  Rhx- 
tiana  were  a  brave  and  warlike  people  and  their 


limple  leaves  and  inconspicuous,  small,  ereeititl 
blossoms  which  are  followed  either  by  dry 
fruits  which  break  at  maturity  into  three  parts, 
or  by  fleshy  ones  which  do  not  split  open  when 
ripe.  In  several  species  the  fruit  is  edible  as  in 
the  jujube  (ZUyphns  jujuba).  The  red  fleshy 
pear-flavored  peduncles  of  Hovenia  duleit  are 
'apan  and  China,  where  the  plant  is 
:  are  important  ornamental  plamts; 
biKkthorn  iRhamnut),  and  New 
Jersey  tea  (CeoHolkut).  Various  species  of  the 
former  genus  are  valued  for  ^e  yellow  and 
green  dyes  Aey  yield  and  R.  frongula  for  its 
charcoal  which  is  used  in  making  gunpowder. 

Rhani"nocatfaar'tin,  in  chemistry,  the  un- 
crystallizable  principle  of  buckthorn  berries,  dis- 
tinct from  rhamnin,  the  crystallizable  glucoside 
in  the  berry.  It  is  an  amorphous,  yellowish, 
brittle  mass,  soluble  in  all  proportions  in  watet 
and  alcohol,  but  insoluble  in  ether.  It  lus  a 
bitter  and  very  repulsive  taste,  and,  when  heated, 
melts  to  a  yellowish-brown  oil,  gives  off  inflam- 
mable vapors,  and  leaves  combustible  charcoal. 
Ferric  chloride  colors  it  dark  green,  and,  when 
heated  with  nitric  acid,  it  yields  a  large  quantity 
of  picric  acid. 

Rhampainltiu,  rimp-sl-ni'tus,  a  Grsecised 
form  of  the  Egyptian  name  Rameses,  Rameses 
III,,  the  first  king  of  the  2atli  dynasty  and  the 
builder  of  the  pavilion  of  Medinet  Habu  at 
TTiebes.  Brugsch  makes  Rhampsinitos  a  Greek 
form  of  Ramessu  pa  nuler  ("Rameses  the  God')  ; 
Maspero,  Ramsis-ii-nil  ("Rameses,  son  of 
Neith');  by  Diodorus  he  was  called  Remphis 
(Rempsis),  from  which  comes  the  name  Rameses 
by  which  Pliny  called  the  monarch.  Of  him 
Herodotus  (II.,  I3i  et  teq.)  relates  a  story  sub- 
stantially the  same  as  one  of  the  most  wide* 
spread  folk-tales  of  the  Aryan  world.  The  king 
acquired  an  enormous  treasure,  and  to  secure 
it  built  a  treasury  of  stone.  Tlie  architect  left 
one  stone  loose,  so  nicely  adjusted  as  to  be  un- 
noticed, yet  capable  of  being  taken  out  and 
replaced  without  difficulty.  Before  death  he 
entrusts  the  secret  to  his  two  sons,  who  from 
time  to  time  plunder  the  king's  treasure  at  their 
will,  until  at  length  the  elder  is  caught  in  a 
snare  set  by  the  king.  According  to  his  desire, 
the  younger  brother  cuts  off  and  carries  away 
his  head,  so  that  he  may  remain  unknown.  The 
king  now  orders  the  headless  body  to  be  ex- 
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,  allows  some  of  it  to  run  out,  and  is    drawn  from  Arabic  and  Greek  & 

relieved  in  his  distress  by  the  soldiers,  to  whom  Rtg   Ji^  ae,  61  de  ra.      See  Rt  Tle  M. 

in  gratitude  he  gives  his  wine  so  freely  that  they  „, ,-.      ,„    „_„-.„^   /-,.,  ,_u, a 

all  sink  into  a  drunken  sleep.  Thereupon  he  .  ^."'  "  ^'  an  ancient  Cretan  earth-god- 
shaves  the  right  half  of  all  their  bear^,  and  dess  daughter  of  Uranus  and  Gim,  wife  of  het 
carries  his  hr^her's  body  to  his  mother.  The  ^rother  the  Titan  Cronus,  and  by  him  mother  of 
king  next  sends  his  daughter  to  find  out  the  g*'  Olympian  deities  Zeus,  Hades,  Poseidon, 
clever  thief.  She  promises  her  love  to  those  ?^'*' ■S"l'^' P?'""'*^' .  ^''^  JS5*  ""^'^L!?*".' 
who  reveal  to  her  the  most  extraordinary  things  ^^'^  ^'J^  'J^  Asiatic  nature-goddess  Cybele.the 
that  have  ever  happened  to  them,  and  when  the  p:^at  Mother,  who  was  worshipped  on  moun- 
young  man  in  his  turn  relates  the  strange  pas-  ^'"^"»  "ysia,  Lyd.a  and  Phgrgia.  Her  Cretan 
sages  of  his  life  she  seizes  him;  but  he  c^m-  t^""'"  ^responded  to  the  Pjirygian  Coryban- 
ningly  slips  his  brother's  dead  hand  into  hers,  '«..  many  of  whom  mutilated  themselves  like 
and  so  escapes.  The  king  is  so  much  struck  ^ttis  in  the  frenzy  of  their  orgies.  Rhea  was 
with  wonder  and  admiration  that  he  promises  ;"Pl«?=d  a  ,  £"»  to  make  her  home  in  the 
the  clever  Ihief  his  daughter  in  marriage,  since  fpwenng  hiils  of  Asia  Minor.  It  was  her  de- 
he  surpassed  all  mankind  in  knowiedge ;  for,  '"sjit  to  tame  the  ferocious  beasts  found  in  these 
while  Ih-  Egyptians  surpassed  all  the  world,  he  wildernesses,  as  well  as  to  protect  the  fajr  towns 
surpassed  the  Egyptians.                                    .  'y"lB  "»  ^l^^ir  valleys     Thus  she  became  known 

The  wealth  of  Rameses  III.  is  said  to  have  ?s  Mater  Turrita,  and  was  represented  as  wear- 
been  equal  to  400,000  lalents,  or  $387,500,000,  '"g  a  crown  turreted  like  a.  wall.  Khws  sup- 
an  incredible  sum  for  those  ages.  It  is  repre-  ^^  '""J  *°,'  the  Phrygian  shepherd.  Attis, 
sented  on  the  walls  of  the  palace  treasury  in  gave  much  color  to  her  worship.  In  Pessmus, 
the  Medinet  Habu  as  consisting  of  the  precious  J?,  ^''n'gia,  there  was  a  cave  under  Mount 
metals  and  of  wonderful  jewels.  Dmdymon    where  was  a  iarge  stone  supposed 

Herodotus  gives  the  generally  accepted  story  to  ,be  ^^  heav«i-sent  image  of  the  goddess,  as 

of  the   supposed  thefts   from   the  treasury,   but  «/'•  "s  the  tomb  of  Attis.     This  was  the  centre 

his  chronology   and   historical    facts   have   been  of   her   worship,   and   here   the   first   temple  _  to 

proven  to  be  too  inaccurate  to  be  relied  upon.  R^ea   is    said   to   have   been   erected    by    King 

„,      ,     .,                        .          ,             ,    .  Midaa-    From  this  centre  the  worship  spread 

Rhap  sodtata,  a  name  given  the  wandering  ^^  ^^  neighboring  towns  and  provinces,  finally 

minstrels  among  the  ancient  Greeks,  who  sang  reaching   Athens.     The   worship   of   Bhea  con- 

the  poems  of  Homer  and  those  of  other  poets.  ^-^^^^^    |o„g   ^J^^J   t^e   decadence   of    Phrygiwi 

They  were  for  a  long  time  held  m  high  esteem,  civilization.     Its  introduction  into  Rome,  during 

until    the    poems    were   committed    to    writing,  ^^e  second  Punic  war,  was  the  result  of  a  proph- 

and  through  the  medium  of  manuscript  copies  ^^y    ^f    the    Sibylline    Fates    which    told    that 

became  pretty  generally  known,  when  the  rfiap-  her  image  brought  to  Rome  would  expel  a  com- 

sodists  soon  lost  their  importance.     Each  ballad  JJ^^f^   f^     The   stone   in   the   cave   at   Pessinus 

or  recitation  was  termed  a  rhapsody,  and  thence  ^^^  therefore  placed  in  the  Temple  of  Victory 

It  was   applied  to  the  separate  books   of  the  j^  (^e  capital  city,  a  holiday  being  proclaimed 

<Il.ad'  and  'Odyssey.'  to  celebrate  the  event. 

Rhttt'any,    or    Rattany,    shrub-like    plants  Rhea,  the  generic  and  usual  book-name  of 

iKramcria  ixina  and  K.  tnandra)  of  the  order  the  South  American  ostriches  or  nandus,  which, 

Polygalacea.     They  are  natives  of  the  Peruvian  although   true    ratite   birds    and    occupying   the 

and   Bolivian   Andes,   and   are   confined   mainly  pi^ce   of   ostriches    in    the    American    avifauna. 

to  the  table-lands  of  high  altitudes.     The  roots  y^t  ^jfjer  so  greatly   from   the   African   species 

are    used    extensively    for   coloring    Portuguese  that   ornithologists   universally   rank   them   as  a 

wines  and  for  mixing  with  charcoal  or  orris-  distinct  famiiy  (Rheida)  or  even  order  {Rhea). 

root  to  be  used  as  a  dentifrice;  and  ate  an  im-  Conforming  to  the  general  type  of  the  ostriches, 

Dortant  article  of  export  from  Peruvian  ports.  the  rheas  differ  in  having  three  toes  with  large 

Rhazes,  ra'zes  (Abu  Bekr  Mahammed  Ibm  claws,  the  head  and  neck  fully  feathered,  the 

Zakuariva     Ar-Razi),     Arabic     physician;     b.  flowing  plumes  absent  from  the  wings,  and  espe- 

Rai    or    Raz    (ancient   Rhagje),   near   Teheran,  cially  the  tail,  the  ischiatic  instead  of  the   pubic 

probably  g23  a".     He  acquired  great   philolcg-  bones    forming   the   pelvic    symphysis    and   the 

ical    and    philosophical    knowledge,   but    studied  palatal    structure    peculiar    in    several    respects. 

chiefly  music.     Eventually  he  became  expert  in  Three  species  of  Rhea  have  been  described;  R. 

the  medical   science  of  his  day,  and  was  made  amcricana,   found   thF0U(^9Ut   the   greater   part 

director    of    the    Bagdad    hospital.     There    is    a  of  South   America;  R.   tnacrorhyncha,   which  is 

story  that,  when  aged,  he  became  blind,  and  re-  confined  to  northeast  Brazil  and  is  distinguished 

fused  to  have  an  operation  performed  upon  his  by  its  darker  color  and  longer  bill;  and  R.  dar- 

eyes,   because   the   surgeon   about   to   undertake  tcini,  of   southern   Argentina,   which   is   smaller 

it  could  not  tell  how  many  membranes  the  eye  and  has  tarsi  covered  with  small  scales  instead 

contained.     When  it  was  urged  that  the  opera-  of  scutes  as  have  the  others.    The  newly  hatched 

tion  might  nevertheless  succeed,  he  still  refused,  young  of  the   latter  are   said  to  have   (he   legs 

saying  that  he  had  seen  so  much  of  the  world  feathered  to  the  toes.     Rheas  are  known  to  the 

he   was   weary   of  it.     The   best  known   of  the  natives  as  nandus  or  emas  (the  latter  a  corrup- 

books  that  pass   under  his  name  is   'Al-Havi,'  tion  of  emu  introduced  by  the  Portuguese),  and 

but   its  authenticity  is   questioned.     His  treatise  live   in    small   parties  on   the  pampas    and   dry 

on  the   smallpox   and   measles  is  the  oldest  ac-  plains,   where   they  associate  with   wild   horses, 

count   in    existence    of   those   two   diseases.     It  deer,    and    guanacos.      In    general    habits    they 

has   been    translated    several    times   into   Greek  closely   resemble   the  ostriches    (q.v.),  but   usu- 

and  Latin,  and  into  English  from  the  Arabic  ally   ran  with  the  winga    lowered   instead  of 


CATHEDRAL   OF   KEIMS. 


dbyGoot^Ie 


dbyGoo<^le 


RHEA  —  RHBINOOLD 

elevated.    They  are  said  to  be  able  to  swim  ment  interpretation  (1893-11)00)  in  the  Newton 

across  wide  rivers.    Because  of  the  wetl-devel'  Theological  Institution,  Newton  Centre,  Mass> 

oped  syrinx,  which  is  absent  in  the  ostriches.  He  was  elected  president  of  the  University  of 

the  male  rheag  hsve  a  loud,  resonant  call,  espe-  Rochester,    Rochester,   in   July    igoo.    He    has 

cially  heard  during  the  mating  season,  when  they  published   'The  Life  of  Jesus  of  Nazareth:  a 

also  fight  viciously.    They  are  polygamous  and  Study'    (igoo). 

the  male  incubates  the  score  or  more  of  eggs  Rhees,  Wniliam  Jones,  American  bibliog- 
depos.ted  by  sevwa^  f*""^'"  '"  .°"^  ""'■  ^.^^y  rapher:  K  Philadelphia  13  March  1830;  4  Wash- 
are  omnivorous.  AlAough  lackmg  the  precious  ington,  D.  C,  13  March  1907.  He  was  grad- 
plumea  of  the  ostnch  the  feathers  of  the  rhea  ^ated  from  the  Central  High  School  of  that 
have  a  rammcrcial  value  in  the  manufacture  of  city  in  1847  and  was  in  charge  of  the  social 
feather  dusters  Many  thousands  are  killed  by  statistics  of  the  7th  census  (1850-2).  In  1852  he 
shooting  or  with  the  bolos  or  are  run  down  with  became  chief  clerk  of  the  Smithsonian  Institu- 
hounds  or  horses  and  clubbed  to  death.  In  tion  of  whose  publications  he  had  general  charge. 
many  places  they  are  threatened  with  exunction;  He  wrote  'Manual  of  Public  Libraries,  etc.,  in 
but,  although  they  breed  readily  in  confinement,  the  United  States  and  British  Provinces  in 
no  efforts  to  raise  rheas  on  a  commercial  scale  North  America' ;  'The  Smithsonian  Institn- 
appear  to  have  been  made.  Consult:  Darwui,  tion' ;  'James  Smithson  and  his  Bequest.> 
'Voyage    of   the   Beagle'    (New    York,    i88g)  ;  Rh«ms    remr    Fr    rSiis   rHeimal    France 

Fa™rn«?'<!li;irlS?;.'°^"'^"  '""  '*""'='  -  thi^e^km^'^f'^Mafne    i^mTs\or,S 

Farming*  (London,  1877).  of    Paris     Strong    forts    crown    the    adjacent 

Rhea,  or  China  Grass.     See  Ramie.  vine-clad  hills.    Its  industries  are  considerable, 

Rhea  Letter,  The,  in  American  history,  a  embracing,  besides  champagne,  the  manufacture 

famous  political  episode  of  the  time  of  the  Mon-  of  textiles,  dyeworks,  breweries,  distilleries,  etc 

roe   administration.    On    6   Jan.    1818,   Andrew  It   is   also  an   important  market   for   raw   wool. 

Jackson,   then   army   department   commander  in  The   town   was   early   imbued   with   a   religious 

the   Southwest,  wrote  to  President  Monroe  re-  character  owing  to  many  solemn  and  historical 

garding   the   Seminole  troubles   in   Florida   and  rites  celebrated  in  its  great  cathedral.     Here  the 

advising   the   prompt   sei?ure   of    East    Florida,  kings  of  France  were  successively  crowned   for 

which  lie  declared  could  be  done  'without  im-  many  generations,   and   Clovia    (438-533)    was 

plicating  the  government.*    He  offered  to  ac-  baptized  within  its  w^ls.    The  facade  of  the 

complish  the  seizure  himself  within  60  days,  if  cathedral  is  a  medieval  masterpiece.    A  wealth 

it  should  be  indicated  to  him  fliat  it  were  de-  of   tapestry,    sculpture,    and   paintings.  (Titian, 

sirable.     John  Rhea,  a  congressman   from  Ten-  Tintoretto,   and   Poussm)   beautify  the  interior, 

nessee,   was   the   secret   channel   through   which  and  innumerable  statues  of  artistic  grace  adorn 

he  hoped  Monroe's  assent  might  be  signified,  the  exterior.    The  rose-window  and  portal  are 

It  was  not.     In   1831,  during  Jackson's  admin-  of  rare  magnificence.    The  archiepiscopal  palace, 

istration,  in  the  height  of  his  quarrel  with  Cal-  town-house  and  museum  are  notable  buildings, 

houn,  which  turned  in  part  upon  the  Seminole  Pop.  about  uo.ooo. 

affair,  Rhea  wrote  to  Monroe,  hoping  to  elicit  Rheingold,  rin'golt.  Das  ('The  Rhbe- 
from  him  something  that  would  implicate  him  Gold'),  a  music  drama  by  Richard  Wagner, 
as  approving  Jackson's  plan.  Monroe,  on  his  prelude  to  <Der  Ring  des  Nibelungen.'  It  con- 
death-bed  in  New  York,  denoimced  Rheas  in-  gists  of  four  scenea,  the  first  disclosing  the 
sinuations  as  utterly  false.  depths  of  the  Rhine,  where  on  a  hi^  cliff  rests 

Rhead,  Louis  John.  American  artist:  b.  tjie  Rheingold  guarded  by  the  three  Rhine- 
Etruria,  SUffordshire.  England,  i860.  He  was  daughters.  The  possession  of  a  ring  wrought 
educated  at  the  Art  Training  School,  London,  *"»m  this  gold  would  give  supreme  power  over 
and  in  1883  came  to  the  United  Stales  to  act  as  the  world  ;  but  in  order  to  work  the  charm 
art  manager  for  D.  Applcton  &  Company.  He  has  whereby  the  ring  must  be  made,  the  one  «sayi^ 
exhibited  work  in  both  oil  and  water  colors  in  !*,.""''  ^^*'^  forsworn  love  Alberich,  the 
various  American  and  European  galleries  and  Nibelung,  comes  to  the  dcphs  of  the  Rhine,  and 
won  a  medal  in  Boston  in  189s  for  his  artistic  pms  possession  of  the  gold  through  the  care- 
posters.  He  has  illustrated  many  books,  among  lessness  of  its,  guardians.  Scene  IL  reveals 
diem  heinc-  'Pilorim's  Proeress' ■  'Idvlls  of  Wotan  and  Fricka  before  the  castle  oi  Val- 
tE:King>Y  'Rohfn^n  Crus^oe"  {'ipolr)'  Dr  "al  la.  built  for  Wotan  by  the  two  giants  Fasolt 
Hillis'  'Psalms  of  David'  (1900)  ;  etc.  ="4  Fafner  Straightway  the  two  ap^ar  and 
.                                                         ■             ■        1.  claim   as   the   promised   reward   of   their   labors 

Rheam,  Henry  Heynetl,  English  artist:  b.  Wotan's  daughter  Freia,  the  goddess  of  youth. 

Birkenhead  13  Jan,  1859.    He  was  educated  in  L^ge    the  demigod  of  fire,  who  had  persuaded 

Germany  and   took  up  the  study  of  painting  Wotan  into  the  contract  with  the  giants  with 

at    Heatherieys    in    18S4    and    cominued    it    in  ^^  assurance  that  he  would  provide  some  way 

Paris     under     Bonguereau    and     Tony'  Robert  ^f  evading  the  payment    now  appears,   and  re- 

Fleury.     In  1890  he  became  allied  with  the  New-  p^rts  that  in  his  search  over  the  world  he  had 

■yn  group  of  painters.     His    'Spells'   was  pur-  found   that   nothing   in   water,   on   earth,   or   in 

chased  in  J893  for  the  Walker  Art  Gallery  by  3;^  would  ever  give  up  the  love  of  woman;  but 

the  Liverpool  Corporation.  that  the   Rhine- ^ ugh ters  had  told  him  of  Al- 

Rhees,  res,  Rnsh,  American  Baptist  cler-  berieh,  the  present  ruler  of  Nihelheim   who  had 

gymar   and   educator:   b.    Chicago,    III.,   8   Feb.  forsworn  the  love  of  women  and  made  himself 

iSlSo.     He  was  graduated  from  Amherst  College  a  ring  by  gowcr  of  which  he  had  amassed  great  ■ 

m    1883,    and    from    the    Hariford    Theological  treasure.    The    giants,    to    whom    Albench    of 

Seminary  in  1889.     He  was  pastor  of  the  Middle  old   was   an   enemy,   offer  to   give  up   Freia   m 

Street    Baptist    Church,    Portsmouth,    N.    H.,  exchange  for  the  Nibelung's  treasure.    Thwe- 

1889-92,  and  professor  of  biblical  New  Testa-  upoft  (Scene  III.)  Wotan  and  Loge,  together 
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with    Ihe   two    giants    and    Freia,    descend    to  puts  of  India  the  Hiod_  ,. 

Nibelheim,  make  Alberich  a  prisoner,  rob  him  tor  which  they  have  a  great  v 
of  his  treMure,  hb  T»rnhdm,  or  c^  of  dark-  Rhetoric,  the  art  of  correct  ape«k£ng  •..« 

neas.   which   Minw,   his   brother,   has   made   for  writing,  of  using  language  not  only  torroct  as 

him,   and   also   the   nng,    which    Wo  tan   places  to   grammar,    but   best   adapted   to   coHTCy   tfa« 

upon   his   own    finger.     The    helpless   Alberich  effect   dr.ired   by   the   speaker   or   writer.     The 

curses  the  ring  and  prays  that  it  may  bring  death  term  "rhetoric*  is,  however,  usually  apiriicd  to 

and    destruction    upon    every    one    into    whose  spoken  discoarse,  which  may  either  be  a  simple 

hands   it  comes.     Freia  is   finally  ransomed   by  statement   of    fact   or   theory   to   one   or   more 

the  gold,  the  Tamhelm,  and  also  the  rmg,  which  persons  or  an  oration  intended  to  make  a  pro- 

Erda  advises  Wotan  to  add  on  account  of  the  found  impresrion  on  a  vast  multitude  of  hearer* 

curse  placed  upon  it.     No  soimer  do  the  giants  ^^  readers.     An  oration  may  be  powerful  and 

possess,  their    treasure   than   they   quarrel   over  ,(  the  same  time  ungrammalical ;  in  such  case 

Its   division,    and    Fafner    strikes    Fasolt    dwd,  jt    ig   outside    the    bounds    of    rhetoric,    in    the 

thus  reahzmg  the  first  eurse  of  the  ring.     After  strict  meaning  of  the  word.     He  who  cuhiTOtes 

a  mighty  slorm  summoned  up  by  Donner  ( Scene  rhetoric  must  keep  within  the  recognized  rules 

IV.),  the  gods  cross  a  rambow  bridge  leading  ^f  l,„g„age.    He  must  be  grammatical  as  well 

up   to  Valhalla,    Wotan    plunged    m    thought,  ^^  i^^^a,     Rhetoric  includes,  along  with  cor- 

leading  the  way,  while  the  voices  of  the  Rhjne-  ^ect  expression,  the  acquirement  of  a  clear  and 

maidens  are  heard  lamenting  the  loss  of  their  pi«ising  style,  and  attractiveness  in  presenting 

K"'^.  .  ,  ,  J  c    .  /    -.u     .  a  subject.     It  is,  in  brief,  the  art  whkh  aims  to 

This  work  was  performed  first  (without  au-  tring    to    highest    perfection    the    attribute    of 

thorization)    at  Munich   in   1869;   then   at   Bai-  ^p^)^    .^hich  distinguishes  man  from  aU  other 

reuth  m  i8;6;  for  the  first  time  m  America   at  animals,  and   which  is  the   chief  instrument  ol 

New    York,_  m    i88g.     It    contains    remarkable  i^^^n   progress   and    achievemeuL     In   ancient 

passages  of  instrumentation,  especially  in  the  m-  ,„d  modern  times,  rhetoric  has  therefore  been 

troduetion,  which  consists  of  i^  measures  run-  f^arded  as  one  of  the  noblest  studies.    Among 

ning  throughout  in  the  chord  of  E-flat  major.  ,he   Greeks   Aristotle  and   iWinus   were  the 

Rhenish  (renlsh)  Architecture.    See  Gjo-  great  masters  of  rhetoric,  and  Aristotle's  'Art 

MANY,  Arckiteelure.  of   Rhetoric'    still    remains    the   ablest   analysis 

Rhenish    Crafederatian.     See   CoNntonA-  ever  written  of  the  mental  and  ethical  chaiac- 

TiOM  OF  THE  Rhinx.  tcristlcs  of  oratory.     Among  the  Roraatts  Cicero 

-Rhenish  PrnMiB.    See  Rhike,  Pbotwce  of  heW  the  palm  as  an  authority  on  this  subject. 

^^^  ^  It  was  not  emphasized  in  the  Middle  Ages,  but 

_,    ,  ....  .in    modem    times    it   has   again    arisen    to    im- 

Rhe  OBtat;  in  electricity,  an  instrument  in-  portance,  and  every  leading  institution  of  Icam- 

vented  by  Wheatstone  for  measuring  electrical  ing  has  its  chair  of  rhetoric.    In  no  country  in 

resistances     Two    rollers,    one    non^:onductlng,  the  world  is  the  art  of  rhetori  more  geueraUy 

and  the  other  of  brass,  are  geared  together,  so  cultivated  than  in  the  United  States,  owing  to 

diat  when  either  is  turned  by  means  of  a  han-  the  freedom  of  speech  and  of  the  press,  and 

die   a  fine   copper   wire  will   be   uncmled   from  ^  the  fact  that  effective  oratory  is  almost  cer- 

one  roller  as  it  is  wound  upon  the  other.    Two  tain  to  command  public  preferment     The  slu- 

btnding-screws,  one  of  them  in  contact  with  the  ^j^nt  of  rhetoric  should  consult  Blair's  'Lectures 

brass  cylinder  and  the  other  with  the  end  of  „„  Rhetoric,'  Campbell's  'Philosophy  of  Rk«- 

the  wire  on  the  nori-eonductmg  cylinder,  con-  o^tc,'  and  other  standard  works  on  the  art,  and 

nect  the  apparatus  with  the  wires  of  the  battery,  he  may  study  also  with  the  best  resntts  the 

To  use  the  rheostat,  the  resistance  to  be  mea-  orations    of    Webster,    Clay,    and    other    great 

sured   IS  put  in  circmt  with  a  constant  battery  speakers,  the   messages   and   addresses   of   Lin- 


I  galvanometer,   and  the  indication  of  the     ^oln.    Washington's     <Farewell    Address.'     -..« 
galvanometer   is    noted ;    the   resistance   is   then     other  well  known  examples  of  pure  and  vigorous 


removed   from   the   circuit,   and  the   rheostat  i 
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s  place,  and  the  handle  turned  till  the  ™,.L.     ,.»     i>„k-^    n.^—.it      a :„,- 

galvanometer    gives    the    same    reading    as    be-  ,.«».«"■   ^%   Robwt    Barnwell    Amencan 

fore-  the  resistance  of  the  rheostat  is  now  the  po!'tician:  b,  Beaufort,  S.  C,  24  Dec   1800;  d. 

same  as   the   resistance   which   was  to  be  mea-  ^^""  J*™"'  Parish,  ha.,  14  Sept.  1876.     He  was 

sured.  and  it  is  measured  by  the  number  of  coils  |,'^„^"  i^Vif  «"  ^""i^'  .b"tini837  adopted  the 


surea.  ann  n  is  measurca  uy  rne  numuri  ui  toiiB  _  _        r   rii.  ..  ■      i      -  , 

of  copper  wire  on  the  insulating  roller.  Vf"'\°l  5  1  ''  "■  P*^*"?'"^"?  ?°H^"'\  =  ■  ,  . 

—C     ^       .  .L  .     .      J  -         1     1  He  studied  law.  was  elected  lo   the  legislature 

u-^'!°*^''T'^     *''^'     tendency     in     plants  ;„  ,8,5  and  in  1832  was  elected  attornry-general 

which  leads  their  roots,  when  immersed  m  run-  of  the  State.    He  was  one  of  the  letters  of 

Ding  water,  to   curve  in  accordance   with   the  ^^  Nullification  movement  and  a  more  itrai- 

currenL    Positive  rheotropism  causes  the  roots  ^o^,,  advocate  of  States'  right  dian  even  Cal- 

to  curve  up  stream;  and  negative  rheotropism  ,„^     i„  ,33^^  he  sat  in  Congress  and  in 

produces  the  opposite  cHr\ature.  j^^  „^   elected   to  succeed   Calhoun   in   the 

Rhe'sNs   or  Baacal   Monkey,   a   common  Senate.    He  stoutly  upheld  slavery,  opposed  alt 

Indian   macaque    iMacacui    rheiiu).    It    is    a  compromises,  and  in  1851-4  he  urged  the  seces- 

strong  species  with  powerful  limbs,  but  without  sion  of  South  Carolina,  whether  accompanied  by 

the  ruff  or  beard  found  in  some  allied  species,  other  States  or  not.    After  the  elections  of  tSsa 

The  body  attains  •  length  of  about  two  feet,  Khett  resided  from  the  Senate  and  retired  to 

•  and  the  tail  is  of  medium  length.    Brown  is  the  bis  ptantatioo.    He  later  edited  the  Charleston 

prevailing  color,  but  the  bare  face  and  the  cal-  'Mercury'  in  which  he  advocated  bis  cKtreme 

losities   are   flesh-cdored   or  red.    The  rhesos  views,  aad  in  i860  he  again  came  into  promi* 

monkey  is  vary  intelligent  and  mischievous,  and  nence  as  a  member  of  the  Soi^h  Carolina  Ccw- 

ihe  yowig  ones  am  be  eaiity  tamed.    In  several  vention  and  was  one  of  the  comnittee  whicfa 


dbyG00*^lc 


.  RK«XT-^$HWJlIATISlf 

wroU  th«  Address  giving  reaaons  for  Mceuum.  mentaus   and  other   tissuca;    joiat-fli^id   tuitnd 

He  wu  a  delegate  to  the  provisional  congresi  with  albuHien,   fibrin  and  leucocytes    (put  and 

at   Montgomery.  Ala.,  to  1861,  and  later  aa  ac-  blood  rarely  present)  ;  sometimes  ecchymoscfl  on 

live  member  01  the  Confederate  CoogreM.    He  cutaneous  and  serous  surfaces.     In  the  blood 

removed  to  Louisiana  after  the  war.  the  red  corpuscles  are  reduced  more  than  one 

HhMt,  TTiomaa  Grfajke.  American  mHiurr  M^'fi?"?  h«moglobini.  much  less  than  normal; 

officTrTS  South  Card^about  iSas;  d,  B.lt^  ^  ^^"°  and  leucocytes  are  Urgely  increased, 

more,   Md..  28  July   i8;8.    He  was  graduated  V*'  ^^,P-  'f.^f^^  !;}  vmt  many  cases,  niMi 

from  West  Point  in  184s,  served  m  the  Meitican  ''^"^'.^^   ^5'   ^^\  '^f    (rheumatism    of   the 

War,    was    brevetted^ptain    for    conduct    at  ^">'  ""^  =''8"  "^/'^ntact  of  the  mitral  valves 

Puebla  in  1847  and  in  1858  received  rank  as  ^"^^     7°"™     ""f.,  covered     with     fibrinous 

major.    In  1861  he  resigned  his  commission  in  J?"""    ^^^  frequently,  the  aortK:  valve;  rarely, 

the  United  States  army  aud  was  commissioned  »*?",  P'^i'^'^pf  ot  tricuspid.     Contraction  aiid 

major-general  by  the  Bovemor  of  South  Caro-  distortion    of   the   affected   valves   may   result, 

lina.     He  was  chief  of  staff  to   Gen.   Johnston  Ulceration   is   rare.      Sunple   fibrinous   or  sero- 

until  i86a  and  was  then  assigned  to  the  trans-  fi<>"nou3    petKarditis    ;s    common;    ^9^"^^^ 

Mississippi   department     He   served   as   colonel  ?*'<''™.  «=9""-     Jhe    atUck    may    begm    wi^ 

of  ordnaie  in  the  Egyptian  army  in  1870-3  and  h^da^he.   indigestion,  aching,  chdime.s,  slight 

then  resigned  twisiHitis  or  pharyngitis,  but  usually  comes  with 
a  chill,  followed  soon  by  high  fever   (may  be 

Rheumatism,  a  constitutional  diseaM  char-  103°  or  104°  F.),  swelling,  tendemeas,  heat,  and 
acterized  by  inflammation  of  the  connect! ve-t is-  shiny  appearance  of  one  or  more  joints  (kneea 
sue  structures  of  the  body,  especially  of  the  most  often,  then  wrists  and  fingers,  ankles,  etc), 
joints  and  muscles,  and  attended  by  localized  a  coated  tongue,  foul  breath,  a  soft  pulse  of 
pain.  It  is  usually  recurrent  Three  forms  arc  joo  to  iio,  thirst,  conetipatioD,  and  by  profuse 
recognized:  (i)  acute  rheumatism  (acute  articu-  sour  sweat  If  not  treated,  the  diicate  Usta 
lar  rheumatism,  acute  inflammatory  rheumatism,  from  two  to  three  weeks.  There  is  always  a 
rheumatic  fever);  (3)  chronic  rheumatism;  (3)  tendency  to  recurrence,  convlicatioas,  and  mi- 
muscular  rheumatism  or  myalgia.  gration  from  one  joii4  to  anotiwr.    The  miiid 

Acute  rheumatism  is  marked  by  higA  £ever,  is  clear,  except  when  the  fever  is  very  high, 

inflammation  and  swelling  of  one  or  more  of  the  Coma,  which  is  rare^  ia  due  either  to  high  fever 

larger  joints,  intense  pain,  increased  by  move-  or  nephritis. 

ment,  profuse  sweatmg,  scanty  high-colored  So-called  cerebral  rhewnatkam  ia  due  U>  a 
urine,  and  a  tendency  to  inflammation  of  the  toxic  congestion.  Sonwtimea  urticaria  and  spots 
endocardium  (endocarditis)  and  of  the  peri-  of  ccdiyinosis  appear  upon  the  skin,  and  in  chil- 
cardium  (pericarditis).  In  many  cases  there  b  dren  small  nodules,  firm  but  movable,  are  at- 
apparentiy  a  hereditary  tendency;  in  others,  taclMd  to  tesdons  and  iaacix,  and  are  found 
sudden  checking  of  perspiration  in  a  cold  and  over  the  apine,  scapula,  and  inflamed  joints, 
damp  atmosphere  may  cause  the  disease.  Con-  Follicular  ton^itia  ia  considered  by  some  to 
ditions  which  lovrer  vitality,  Ridi  aa  chronic  be  due  to  rheumatism.  But  the  most  serious 
alcoholism,  nervous  debility,  or  poverty  asso-  complications  of  acute  ibeumatism  are  cndocar- 
ciated  with  exposure  and  insufficient  food,  arc  ditis  and  pericarditis.  Other  complications  are 
prediqioiing  cansei.  More  Kales  than  fennlCB  c^rea,  conjunctivitis,  pleurisy,  bronchitis,  peri- 
have    acute    rheumatism,    [ffobably    because   of  tonitis,  orchitis,  etc 

more  hardship  and  exposure.  It  is  quite  com-  There  is  a  siU>-acute  rheumatism,  very  com- 
mon amcHig  farTuers,  longshoremen,  coachmen,  mon,  with  mild  symptoms  and  slow  recovery, 
stokers,  motormen,  sailors,  scrub-women,  etc  It  may  follow  an  aeute  attack  or  be  sub-acute 
It  most  frequently  occurs  between  the  ages  of  from  the  outset,  and  may  pass  into  tbe  chronic 
IS  and  30^  is  rare  before  the  loth  year  and  fona  Temperature  is  seldom  above  ion*  F. 
after  tbe  sotfa.  An  injury  to  a  joint,  or  exces-  The  so-called  acute  rheumatism  of  children  ia 
sive  muscular  work,  may  be  the  initial  cause,  usually  sub-acute ;  the  joint-symptoms  may  be  so 
The  disease  is  rare  in  the  tropics,  common  in  slight  as  to  be  readily  overlooked,  but  tnere  ia 
tbe  temperate  zones;  in  thq  United  States  it  is  more  liability  to  cardiac  inflammation  than  ia 
most  frequent  in  the  early  spring  and  late  fall ;  adulta.  Children  perqiire  less,  but  are  liable  to 
xod  it  is  often  endemic  and  sometimes  epidemic,  have  chorea,  tonsiuitis,  and  cutaneous  mantfeata- 

The  specific  cause  or  origin  of  rheumatism  tions. 

is  not  known.    That  it  is  always   due  to  an  Acute  rheumatism  is  to  be  distinguished  from 

arthritic  diathesis,  inherited  or  acquired,  is  a  arthritis  following  scarlet  fever  and  other  acute 

theory  not  generally  accepted  in  this  country,  diseases;   from  acute  osteomyelitis,  scurvy    (in 

The  infection  theory  of  Kueter,  though  acc^tsd  children),  gout,  arthritis  deformans,  and  goo- 

by  many,  is  not  generally  adopted.     As  to  the  orrhceal  rheumatism. 

chemical  theory,  that  the  disease  is  due  to  an  Severe   cases  may  recover   within  a  week; 

excess  of  lactic  or  uric  acid  in  the  blood,  some  and  mild  cases  last  several  weeks.    The  joint* 

believe  that  the  acids  are  due  to  bacterial  activ-  are   not    left    with    fibrinous   adhesions    unless 

ity;  others,  that  all  the  phenomena  of  rheuma-  chronic  rheumatism  supervenes.    Dcadi  is  rare, 

tism    cannot    be  produced    by    one    chemical  and  when  it  occurs  it  results  frtmi  high  fever, 

anbstance.    The  nervous  theory,  not  fully  rccog-.  pneumonia,  pleurisy,  or  myocarditis.     Relaiises 

nized,  assumes  that  tbe  joint--lesions  are  trophic,,  arc  quite  common.     Treatment  requires  many 

owing  to  disturbances  of  the  nervous  system,  details.     Among  preventive  measures  are  care 

from  Ibe  actica  of  cold  on  nerve-centres,  etc  against  exposure  to  cold  and  damp,  especially 

The  morbid  anatomy  shows  characteristic  dis-  whcsi  overheated ;  freedom  from  muscular  strain ; 

orders  of  the  joints  —  syaovial  membrane  swol-  the  wntiag  of  woolen  underclothing  in  winter, 

len  and  hypenesnia;  serous  infiltrati<»i  of  liga-  and  of  lin«a-mesb  in  summer;  ahstmence  ttom 
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sweats  and  malt  liquors;  very  moderate  eating  of  of  the  neck  are  involved.     The  patient  dreadt 

animal  food ;  sponging  with  cool  water,  followed  to  move  the  head,  and  moves  the  bod;  Instead, 

by  friction ;  outdoor  exercise ;  and  the  keeping  In  pleurodynia  one  side  is  aSected   (generallj 

of  the    bowels    open  with    Carlsbad   water   or  the  intercostal  muscles,  but  sometimes  in  the 

Rochelle    salt.    During    the    attack    place    the  serratus  and  pectoralis),  usually  the  left.    Pain  is 

patient  between  blankets  on  a.  comfortable  mat-  incre^ed  by  movements,  coughiag,  or  sneeiing. 
tress ;  have  him  use  a  bed-pan  ■  carefully  dispose  Lumbago,    a    muscular    rheumatism    aflcd- 

the    inflamed    part    in    a    comfortable    position,  ing  the  muscles  of  the  lumbar  region  and  their 

While  the  disease  is  severe  give  light  food,  no  tendinous    attachments,    is    bilateral,    quite   frc' 

meat,  sweets,  or  mall  liquors;  allay  fever  with  quent,    and    is   often    caused    by   strain   of   the 

cool    spongings,   and   tincture   of   aconite ;   quiet  muscles  of   the   loins.     An   attack  often  begins 

the    patient    with    Dover's    powder    or   codeine ;  suddenly   with   an   excruciating  pain   when  the 

locally  apply  methyl  salicylate,  oil  of  wintergreen,  sufferer   is    attempting   to    rise    from    a   sitting 

or  equal  parts  of  guiacol  and  glycerin ;  and  keep  posture,   or   to   change  his  position  in  bed.    If 

the  part  warm  wicli  cotton  batting,  oil-silk.  etc.  the  loin-muscles  are  kept  rigid  the  patient  may 

Medicinally,   salicin,  salol,  or  salicylate  of  soda  be   able   to    move   about      Treatment   calls   ftir 

and  bicarbonate  of  potassa  or  soda,  or  the  citrate  rest  of  affected  muscles    (best  in  bed),  the  ^p- 

of  potassa  seem  to  be  of  most  avail.  plication  of  heat  and  anodyne  liniments,  ironing 

Chronic  rheumatism  is  a  form  of  chronic  the  loins  with  a  hot  flatlron  over  a  few  thick- 
joint- inflammation,  attended  by  moderate  pain,  nesses  of  flannel  or  thick  wrapping  paper,  or 
and   by  changes  in  the  joints  resulting  in  their  galvanism. 

deformity.    It  begins  insidiously,  or  follows  at-  Muscular  rheumatism  is  distinguished  from 

tacks  of  acute  or  sub-acute  rheumatism,  and  is  neuralgia  by  localized  pain,  increased  by  valun> 

rare   before   the   40th   year.      The   predisposing  tary  movements,  and  by  the  absence  of  tendM 

causes    are    poor    hygienic    conditions,    debility,  spots.    Recovery  usually  occurs  in  a  tewdays.ex- 

malnutrition,   cold   and   damp,   and    occupations  cept  in  debllitiated  persons,  those  with  rheumatic 

which   involve  the   repeated   and  long-continued  tendencies,  or  subjects  of  chronic  alcoholism, 
use  of  certain  joints,  as  in  the  cases  of  seam-  Preventive  treatment  requires   freedom  from' 

stresses  and  tailors.    A  moderate  thickening  and  damp  and  cold,  and  from  muscular  strain,  sponff- 

some  distortion  appear  in  affected  joints  (fingers  ing  and  friction,  vegetable  diet,  and  warm  undw- 

and   knees   especially)   which   may   be  bilateral,  clothes.      Massage    and    a    Turkish    bath   may 

The  changes  are  mainly   in  the   fibrous  tissues,  prevent    an    attack.      For   local    treatment   rest, 

though  sometimes  there  is  synovial  injection  and  heat,    turpentine    stupes   and    anodyne    liniment 

effusion.     Erosion  of  cartilages  is  seen  only  in  arc   of    use.      Medicine    is    of   little   valne.     In 

prolonged  cases.     Endocarditis,  pericarditis,  and  pleurodynia,   strapping  the  chest,  or  the  use  of 

pleurisy  are  rare,  a  wide  flannel  binder,  is  often  of  much  service. 

The  symptoms  slowly  develop;  general  health  Rheumatism-root:     See  Twin-isAi. 

may  be  good;  paxn  occurs  when  joints  are  red  „.       ■  ^  ,  „       ■ 

and  swollen,  and  may  be  severe  at  night.    Joints  .     Shtydt,  rit,  Germaiiy,  a  town  of  Prussia, 

swell    from    time   to    time,    and    some   persons  ">  *e  goveriunent  of  DusseJdorf,  16  mJes  west 

readily  predict  an  attack.  The  muscles  about  the  of  Dusseldorf,  important  on  account  of  its  id- 

joints    after   a   time   atrophy   and  the  affected  <l«"rws,  whjch  einbracc  silk  «nd  satin  go«^ 

oints  are  deformed  by  deflection  due  to   ad-  cottons,  and  mtxed  fabrics    foundries  and  m- 

hesions.     Slight  fever  may  accompany  attacks,  ch.me-shops.  prmting  and  dyeing  works,  brew- 

The  diagnosis  excludes  gout  and  arthritis  de-  ^"^-  dtstiUenes.  etc. 
formans   (qq.v.).  Rhigas,  ri'gas,  Constantille,  Greek  patriot; 

In  treatment  medicine  is  of  uncertain  value,  b.  Velestino  (the  ancient  Phene)  about  1/531  ^ 

Iron,    Vichy    water,    iodide   of    potassium,    and  Belgrade,   Servla,   1798.     He  wrote  not  only^ 

Carlsbad    salts   or    phosphate   of   soda    may   be  Greek  but  also  in  French,  and  was  a  poet  ana 

used.     More  relief  is  to  be  obtained  from  douch-  a  proficient  in  music.     He  formed  the  bold  pis" 

ing  and  sweating  of  the  joints,  massage,  protec-  of  freeing  Greece  from  the  Ottoman  Porte  'of 

rion  against  cold  and  damp  and  injuries  to  the  means  of  the  secret  association  of  the  HettfWr 

joints,  an  ample  diet    (no  sweets,  and   no  alco-  and  succeeded  even  in  bringing  powerful  Turks 

holic  stimulant  except  whiskey),  a  dry  equable  into  hiaconspiracy.     From  Vienna  he  kept  upa 

climate,  and  residence  at  one  of  the  spas.  secret  correspondence  with  the  most  imponint 

Muscular  rheijroatism,  or  myalgia  is  a  painful  confederates  in   Greece  and  in  other  parts  91 

affection  of  various  voluntary  muscles  and  of  the  Europe.     At  the  same  time  he  composed  in  hil 

fascise    and    periosteum   to   which   they   are   at-  native   language   a    number   of   patriotic  SOt^V 

tached.     It  is  most  common  in  youth  and  young  calculated    to    inflame   the    imagination   of  the 

adults   and   among   those   exposed   to   cold   and  Greek    youth    and    embitter    them    a^inst   the 

damp  when  overheated,  and  those  who  overuse  Mussulmans.     Having  been  atrssted  in  TnesK 

certain  muscles.     Heredity,  goutiness,  and   iith-  he  was  with  several  other  prisoners  cOTQUCteO 

aemia   are   predisposing   causes.      The  disease   is  to   Vienna.     Rhigas   and   three   others  of  tbMe 

never  fatal,  whether  it  is  neuralgic  in  character  arrested  were  sent  back  in  chains  to  Belgrade  m 

or  is  an  inflamnjation  of  muscular  tissue   (myo-  May  1798,  and  put  to  death  by  the  Tuikisn  M" 

sitis)  is  not  determined.     The  svmptoms  include  tborities.     During  the  Greek  war  of  indepmfl- 

local  pain  and  tenderness,  increased  by  contrac-  ence,  which  ultimately  led  to  the  emancipa'"" 

tkm  or  movement  of  the  affected  muscle;  usually  of   their   country    from   the    Turkish   jo''''^ 

the  pain  is  an  intense  dull  ache.    There  is  seldom  songs  were  in  the  mouth  of  everyone.    Thenwn 

any  heat,  swelling,  or  redness.    Occasionally  the'  celebrated  of  them  are  bis  translation  and  aMf 

muscle  cramps  and  is  most  comfortable  if  semi-  tation    of    the     'MarseUlaise.'     Consiilt:     M, 

flexed.     Sometimes  there  is  fever.    In  torticollis  monds,    <Rhigas   Phenios,   the   Protomartyt  " 

or  stiff-neck   (unilateral)   sOme  of  the  muscles  Greek   Independence*    (iSgo). 
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RUiic,  rin,  a  rirer  of  Germany,  and  until  CrcK*ed  Rhine,  to  Utr«cht,  where,  by  the  canal 

the  Ftanco-German  war  of  1870-1,  tiie  boundary  of  Vaan,  ii  communicates  with  the  much  larger 

for    3   part   of   its   length   between   France   and  branch,  calkd  the  Leek,  and  flowing  past  Vianen 

Germany.    It  is  one  of  the  most  picturesque  and  Scboonhofeu  unites  with  the  Maas  above 

rivers  in  the  world,  and  its  natural  beauty  is  Grimpen-op-de-Lek.    The    Crooked    Rhine    be- 

hcishtened  by  the  historic  and  legendary  tradi-  comes    liltle    better    than    a    ditch ;    on    leaving 

tions    with   which   its   name  is  associated.    Its  Utrecht  it  proceeds  toward  Leyden,  and  at  the 

direct  course  is  460  miles  long  and  its  indirect  beginuuig  of  the   Ipth  century  was  lost  in  the 

course  about  800  miles;  the  area  of  its  basin  is  sand  beyond  Katwijk-aan-den-Rijn.    At  an  ear- 

about  86,600  square  miles.     It  is  formed  in  tlie  Her  period  it  had  here  found  an  outlet  into  the 

Swiss   canton    Orisons    by    three   main    streams  ocean;    and   in    more    recent   times,    after    sur- 

called  tilt  Vorder,  Mittel,  and  Hinter  Rhein,  or  mounting  many  difficulties,  the  lost  water  of  the 

the    Upper,    Middle,    and    Lower    Rhine.    The  Rhine  has  been  collected  in  a  canal,  and  by  the 

Vorder  Rhein  rises  in  the  small  Toma  Lake  aid  of  three  sluices  the  outlet  has  again  been 

(7,6qo  feet  high),  lying  to  the  northeast  of  the  established.    The  breadth  of  the  Rhine  and  the 

St.  Gothard,  and  is  augmented  by  two  streams  charactar  of  its  channel  differ  much  at  different 

which   unite  with  it  near  Chiamut   (5,380  feet},  parts  of  its   long  course.     Its  breadth   at   Basel 

The  Mittel  Rhein  issues  from  a  small  lake  west  >s  750  feet;  betweca  Strasburg  and  Spires  from 

of  the  Lukmanierberg,  traverses  the  Medelser-  1,000  to  1,200  feet;  at  Mainz  1,500  to  1,700  feet; 

thai,   and   joins   the  Vorder   Rhein  at   Disentis,  and    at    Schenkenschana     where    it    enters    the 

from   which   point   the   united  stream   is  called  Netherlands,  2,150  feet.    Its   depth  varies  from 

Vorder   Rhein.     It   lakes   an   easterly   direction,  S  to  28  feet,  and  at  Diisseldorf  amounts  even  to 

and  at  Reichenau  unites  with  the  Hinter  Rhein,  ^  feet      The  Rhine  abounds  with  fish,  includ- 

which  issues  from  the  Rheinwald  Glacier,  in  the  mg   salmon   and    salmon-trout,   but   more   espe- 

Adula   group,    and   has   a   coarse    of   about   70  cially  sturgeon,  lamprejjs,  pike,  and  carp.    Wild 

miles   through  the  Rheinwaldthal   before  reach-  fowl   also   abound   on   its  banks   and   eouiitless 

ing  Reichenau.     Here  the  stream  takes  the  name  islands.      Some    gold    is    contained    among   the 

of   Rhine,  has  a  width  of  130  to   140  feet,  and  sands  brought  down  into  it  from  the  mountains 

admits    of    floating.     The    Rhine    firqt    becomes  of  Switzerland  and  of  the   Black  Forest. 
properly  navigable  at  Coire  after  receiving  the  The   navigation   of   the    Rhine    is   very   im- 

Plessnr.    It  now  turns  north,  and  shortly  after  portant,    particularly    for    west    Germany.     The. 

being  augmented   by   the   Landquart   quits   the  navigation  is  rendered  dangerous  by  waterfalls, 

Grisons.   forms   the  boundary  between   the  can-  more  especially  those  of  SchafFhausen,  of  Zor- 

ton  of  St.  Gall  on  the  left  and  Liechtensfcin  and  zach   (near  the  mouth  of  the  Wutach),  of  Lau- 

Vorarlberg  oa  the  right,  receiving  the  nt  from  fenburg,  and  of  Rheinfelden ;  it  is  also  rendered 

the  latter,  and  enters  the  Bodensee  or  Cake  of  dangerous  hy  the  Bmgerloch,  near  Bingen^wherer 

Constance,  continued  by  the  Ifntersee.    On  is-  the    stream  ,  becomes    suddenly    narrowed    and 

suing  from  the  Unlersee  it  flows  west,  separat-  confined  between  lofty  precipices,  and  by  simihir 

ing  Switzerland  from  the  grand-duchy  of  Baden,  causes,  though   in  a  less  degree,  at   Bacharach, 

and  continues  its  course  to  Schaffhausen  and  St.  Goar,  and  at  Unkel. 

Basel,  receiving,  "as  it  proceeds,  on  the  left  the  The    Rhine    is    distinguished    alike    by    th* 

Goldach,  Thur,  Thbss,  Glatt,  and  Aar,  and  on  beauty   of   its   scenery  and   the   rich   fields   and 

the  right  the  Wutach  and  Alb,  mountain  streams  vineyards    which    clothe    its   banks.     Hence    no 

of  the  Black  Forest.    At  Schafihausen  the  river  river    in    Germany,    more    especially    since    the 

forms   perhaps   the   grandest   waterfalls   in   Eu-:  intr.oduction  of  steam- vessels,  attracts  so  many 

rope.     At  Basel:  it  again  begins  .to  ilow  north,  tourists.     From  Basel  to  Mainz  it  flows  throl^ 

when  it  separates  the  German  territory  of  A1-,  a  wide  valley,  bounded  on  the  left  by  the  Vosges. 

sace  :from  Baden,   forms -the  boundary  between  and    on    the    right    by    the    Black    Forest    and 

the    latter,  and    the    Bavarian    palatinate,    flows  (he    mountains    along   the    Bergstrasse.      From 

thereafter   through   the   grand-duchy   of   HesSe,  Mainz  the  mountain  ridges  approach  the  stream 

forms  the  boundary  first  between  it  and  Naasau,  at  first  only  on  -the  right  bank,  where  tb«y  form 

and    then   between    Nassau    and    the    Prussian  the  Rheingau ;  but  at  Bingen  they  begin  to  hem 

Rhenish  province,  tili  it  wholly  enters  the  latter  in  the  left  bank  also,  and  contmuc  from  thCnce 

at    QAlentE.      Below    Emmerich    it    enters    the  to  Konigswmter  to  present  a  succession  of  Ibfty 

Dutch  province  of  Gelderland,  and  shortly  after  mountain    summits,    bold    precipices,    and    wild 

divides  into  two  branches,  a  south  and  a  north,  romantic  views.     Pleasant  towns  and  villages  lie 

The  south,  called  the  Waal  (anciently  Vahalis).  nestled  at  the  foot  of  lofty  hills;  above  them  on 

carries  off  two  thirds  of  its  water,  and  joins  the  all    sides   rise  rocky   steeps   and   slopes   clothed 

Maas    or    Meuse    at    Woudrichem.    The   north  with  vines,  and  every  now  and  then  the  castles 

branch,   after   making   several    windings    in    its  and  fastnesses  of  feudal  times  are  seen  frowning 

course  to  Arnhem,  but  still  retaining  the  name  from     precipices      apparently     inaccessible.     At 

of  Rhine  (Rijn),  divides  at  Westervoort,  before  limes  the  chain  of  ridges  on  either  side  opetis 

reaching  Amhem,  into  two  branches.     Of  these  out.  and  allows  the  eye  to  wander  into  romantic 

the    right   proceeds   as   the   New   Yssel,   in   the  valleys,  along  which  tnbulaiies  of  less  or  greater 

bed  of  the  canal  which  Drusus  dug  to  connect  magnitude   keep    dashing   down    or    gradually 

the  Rhine  wirii  the  Old  Yssel.  till  it  reaches  winding  to  the  parent  stream.    On   the  Fiver 

Doesburg,  where  the  New  and  Old  Yssel  unite  itself   much   additional   variety   and   beauty   are 

to  pour  their  accumulated  waters  into  the  Zuy-  given  to  the  scenery  by  the  constant  recurrence 

der    Zee,     The   left    arm    proceeds,    under    the  of  picturesque  and  verdant  islands, 
name  of  Rhine,  in  a  course  nearly  parallel  to  the  Scarcely  a  river  in   the  world   is  of  impor- 

Waal.  passing  Wageningen  and  Rhenen  to  Wiik-  tance  to  more  people  than  the  Rhine.     Since  long 

by-Durstede,  where  it  again  bifmates.  sending  before  Cesar's  day  this  great  stream  has  been 

B  very  teeWe  branch,  under  the  name  of  the  the  scene  of  stirring  events  ir  "■- * — '-''■'''"■"'' 
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Vercingetorix,  Charlemagne,  Tilly,  Wallenstein, 
Frederick  Ihe  Great,  Napoleon  BiHiaparte,  Bit- 
marck,  and  Molike,  these  are  some  ot  the  illus- 
trious names  in  the  long  roll  of  warriors  who 
strove  along  its  banks  for  command  of  this 
great  highway.  Famous  in  song  and  story,  lined 
with  great  cities  and  ruined  castles  of  robber 
barons,  it  is  the  Mecca  of  tourists  at  all  sea- 
sons of  the  year.  Up  one  side  and  down  the 
other,  or  by  river  from  Cologne  to  Mainz, 
every  mile  has  its  beauties  and  its  legends.  Be- 
tween Darmstadt  and  Heidelberg  the  Taunus 
Mountains  shut  in  its  basin  on  one  side,  the 
Odenwald,  scene  of  the  Siegfried  saga  of  Wag- 
ner's Nibelungen  operas,  on  the  other.  An  ideal 
region  for  the  man  fond  of  walking  tours,  for 
the  villages  are  so  close  together  that  no  spot 
along  its  banks  is  more  than  an  hour's  walk 
from  a  village.  Cyclists  and  automobilists  find 
good  roads,  generally  military  highways,  all  the 
way  from  Holland  to  Basel  and  the  Lake  of 
Constance. 

Rhine,  Confederation  of.  See  Confedera- 
tion OF  THE  Rhine. 

Rhine,  Province  of  the,  or  Rhenish  Prussia 
(Ger.  Rknnland),  the  westernmost  province  ot 
Prussia,  touching  west  and  north,  Luxemburg, 
Belgium,  and  Holland;  greatest  length  from 
north  to  south  about  aoo  miles,  greatest  breadth 
about  go;  area,  10,423  square  miles.  It  is  di- 
vided into  five  governments  or  districts,  Cob- 
lenti,  Treves,  Cologne,  Aachen  (Aix-la-Cha- 
peUc),  attd  Diisscldorf.  The  city  of  Coblents 
H  the  official  capiul  of  the  province,  but 
Cologne  is  the  town  of  most  importance.  The 
•outbem  portion  of  the  province  is  ^illy,  being 
traversed  by  the  ranges  of  the  Eiffel,  Hochwald, 
etc  It  is  watered  by  the  Rhino,  the  Moselle,  and 
some  affluents  of  the  Meuso.  A  larse  proportion 
of  the  surface  is  in  forest  Besides  the  usual 
cereal  crop*,  tobacco,  bops,  flax,  rape,  hemp, 
and  beet-root  are  raised;  fruit  culture  and  tiie 
vine  culture  are  also  carefully  attended  to.  Cat- 
tle are  extensively  reared.  It  is  the  moat  im- 
portant mineral  district  in  Germany,  abounding 
m  coal,  iron,  lead,  line,  etc.  It  is  likewise  an 
active  manufacturing  district,  there  being  numer- 
otii  iron  works  and  machine  shops,  textile  fac- 
tories, breweries,  distilleries,  etc.  Pop.  about 
5,759,000,  the  majority  Catholics. 

Rhloe  Wines.     See  Wines. 

Rhinelander,  rln'lin'dir.  Wis.,  city,  coun- 
ty-seat of  Oneida  County;  on  the  Wisconsin 
River,  and  on  the  Saint  Paul  &  S.  S.  M.,  and 
the  Chicago  &  N.  R.R.'s;  about  100  miles  north- 
west of  Green  Bay.  The  Pelican  Rapids  in  the 
Wisconsin  at  this  place  furnish  extensive  water- 
power.  It  is  in  a  lumbering  region,  and  its  chief 
manufacturing  establishments  are  lumber  mills, 
which  have  abont  500  employees ;  paper  mills, 
175  employees ;  refrigerator  works,  75 ;  boat 
building  works,  30;  iron  works,  20;  and  minor 
industries,  S5o  employees.  There  are  seven 
churches.  Saint  Mary's  Hospital,  seven  public 
schools,  one  parish  school,  and  a  Carnegie  Pub- 
lic Library.  The  two  banks  have  a  combined 
capital  of  $100,000.  The  government  is  vested 
in  a  mayor  and  la  aldermca.  Pop.  ( 1890)  8,658 ; 
(igoo)  4,998.  In  igro  the  popDtation  was 
5.637. 

SUni'tiB,    See  Nose  akd  Thioat. 


Rhlnoceroa,  a  mBfisiyc  hoofed  m^BMBOt  of 
the  family  Rhmocerotida,  characterised  promi- 
nently by  its  nasal  horns,  the"  species  of  which 
are  now  confined  to  South  Africa  and  south' 
eastern  Asia,  aliioiwh  in  past  ages  of  world- 
wide distribution.  These  animals  are  all  of 
large  size  and  ungainly  form,  and  the  very  thick 
akin  is  usually  ^rown  into  folds  of  more  or 
less  definite  kind,  and  as  a  rule  is  very  sparsely 
haired.  The  limbs  are  stout  and  comparativelj 
short,  and  terminate  in  roimd  feet  with  thre* 
toes  on  each  foot,  each  toe  encased  in  a  boot. 
The  skull  is  of  pyramidal  iorm,  with  a  conflu- 
ent orbit  and  temporal  fossa,  and  the  nasal  bones 
arc  very  prominently  developed,  and  support 
one  or  more  "horns,*  which  grow  one  behind  tlie 
other.  The  muaiie  is  extended  by  a  more  or 
leas  elongated  pointed  and  prehensile  upper 
lip ;  die  incisors  and  canines  sre  diminished 
but  functional  in  the  African  species,  and  en- 
tirely wanting  in  adults  of  the  Asiatic  ^)ecies. 
The  check-teeth  are  massive  and  their  crowns 
exhibit  complexly  folded  ridges,  varying  much 
with  the  species.  The  horn  of  the  rhinoceros 
is  of  epidermic  origin,  based  upon  thickened 
■bosses*  of  the  tindertyittg  bone,  hut  really 
formed  of  fibres  of  horn  practically  bristles, 
agglutinated  as  they  grow.  When  two  horns 
are  developed,  the  hinder  one  is  borne  by  the 
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frontal  bones,  and  is  situated  in  the  middle  line 
behind  the  front  horn.  The  front  horn  is  gen- 
erally much  larger  than  the  hinder  one,  the 
latter,  when  larger,  possessinga  diSerent  shape 
from  the  front  structure.  They  serve  many 
useful  purposes  in  savage  economy,  but  are 
of  little  service  in  civilised  arts,  although  for- 
merly the  horn  was  considered  to  have  medidnat 
and  even  magical  virtues,  especially  in  the  de- 
tection of  poisoned  wine. 

Although  subdivided  by  some  zoologists,  the 
rhinoceroses  may  properly  he  regarded  ai  fonn- 
ing  only  a  single  genus,  Rkinoetrot,  with  five 
existing  species,  and  some  extinct  species,  to 
which  must  be  added  several  genera  known  only 
try  fossil  remains. 

The  most  familiar  species  is  die  typical  one- 
homed  or  Indian  rhmoceros  (AA.  mdietu), 
which,  like  all  the  Asiatic  species,  has  the  ski^ 
thrown  into  very  definite  folds,  corresponding  to 
the  regions  of  the  body.  The  horn  of  this  spe- 
cies is  black,  very  thick,  from  one  to  (rarely) 
two  feet  long,  and  rites  from  the  tip  of  die 
nose.  The  upper  lip  is  very  large,  and  over- 
hangs the  lower;  it  is  furnished  with  strong 
muscles,  and  is  employed  by  the  animal  some- 
what as  the  elephant  uses  his  trunk.  The  ^n 
is  naked,  rough,  extremely  thick,  and  of  a  pur- 
plish brown  hoc.  About  the  neck  it  i»  gathered 
into  large  folds;  a  fold  al*o  extends  between 
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tile  shoidders  and  fore-legs,  and  another  from    eared  rhinoceros  (Rh.  latiotii).    The  upper  lip 
the  binder  part  of  the  back  to  the  thighs.    It  is    of  this  species  forms  a  short  proboscis  and  it  gets 
naturally  soft  and  easily  penetrated  by  a  rifle-    its  food  mainly  by  browsing  shrubs. 
ball   or  hunting  knife,  but  when  suitably  dried  The  African  rhinoceroses  are  two,  both  dif- 

is  exceedingly  hard  and  polishable.  The  tail  is  fering  from  the  Asiatic  group  in  dentition,  and 
slender,  flat  at  the  end.  and  furnished  at  the  in  the  absence  of  the  armor-like  plates  and 
sides  with  very  stiff  black  hairs.  This  animal  folds  in  the  hide,  which  is  hairless  and  lead- 
was  well  known  to  the  ancients  when  it  ranged  colored.  Considerable  variation  exists,  so  that 
over  most  of  the  peninsula  of  India,  and  was  half  a  dozen  or  more  distinct  forms  have,  been 
introduced  into  the  games  of  the  circus  by  Pom-    named,  but  all  seem  referable  to  two  species, — 

f;y.    From  the  time  of  the  fall  of  the  Roman    the  ordinary  widespread  African  rhinoceros  (RH. 
mpire,  however,  it  was  lost  sight  of  so  com-    bicomis),  and  the  square-mouthed  (Rh.  limuj). 
pletely,  that,  prior  to  the  i6th  century,  natural-    The  former  is  to  be  found,  except  where  killed 
ists  were  of  opinion  that  it  had  never  existed,  or,    off  by  civilization,  throughout  all  southern  and 
if  so,  that  it  was  extinct  When  the  Portuguese,    eastern  Africa  outside  of  the  equatorial  forests, 
however,  opened   the   way  to   India,  these  ani-     and  it  does  not  show  the  fondness  for  swamps 
mals  again  became  known,  and  many  were  intro-     which  characterizes  the  Asiatic  congeners.     Its 
duced  into  Europe,  a  historic  one,  sent  by  an    front  horn  is  broad  and  raised  as  on  a  base, 
Indian  potentate  to  the  king  of  Portugal  in  1513,     sharp-pointed,    and    curved    slightly    backward, 
Stood  as  model  for  a  well-known  drawing  by  A.    while  the  hinder  horn  is  usually  shorter  and 
Dtirer.    This    species   is   now   much    restricted    more  conical.    The  head  is  rounded.    This  anl- 
in  range,  and  not  to  be  found  outside  of  the    mal  appears  to  be  of  ferocious  disposition,  and 
plain  of  Assam,  where  it  confines  itself  to  the    is  ^nick  arid  active,  and  greatly  feared  by  the 
marshy  grass- jungles,  where,   like  its  relative,    natives.    The    food   consists    largely    of    roots, 
the  tapir,  it  is  fond  of  wallowing  in  the  mud.    which  it  digs  out  of  the  earth  by  aid  of  its 
Though  possessed  of  great  strength,  and  a  match    horn.    The  side  of  the  horn  is  thus  frequently 
for  either  the  tiger  or  the  elephant,  it  is  quiet    rubbed  by  contact  with  the  earth.    This  long 
and  inoffetisive  unless  provoked.    The  female    horn  may  attain  a  length  of  3  to  3!4  feet,  and 
straight  nunrods  are  made  from  it    The  lip  is 
somewhat  pointed  and  preheosile,  and  the  ani- 
mal browle*  mucli  of  the  time.     It  is  justly  re- 
garded by  hunters  ai  one  of  the  most  dangerooa 
anitnati   in   the   world   to  meet,  and   it  often 
charges    from    ambush,    or    dashes    frantically 


The    square-mouthed,    white,    or    Burc hell's 
rhinoceros  is  a  northerly,  and  now  almost  ex- 
tinct species  (Rk.  timui),  which  dwelt  in  East 
Africa  and  was  distinguished  by  its  huge  size, 
Afrku  RUaootni*  (R».  bieimii).  a  male  Standing  6}4  feet  high  at  the  shoulder, 

with  the  front  horn  50  or  more  inches  in  length, 
produces  one  at  a  birth.  The  fowth  of  the  Its  muzzle  is  short  and  square,  the  upper  lip 
young  18  very  gradual,  as,  at  the  age  of  two  being  short  and  its  food  consisting  altogether 
years,  it  scarcely  attains  half  the  height  of  the  of  grass.  Its  general  habits  otherwise  are  simi- 
adult,  which  is  usually  about  five  feet  at  the  lar  to  those  of  the  other  species 
shoulder;  such  a  specimen  will  measure  about  Foiiil  Rhinoceroses.— Thne  animals  begin 
gVS  feet  from  the  snout  to  the  root  of  the  tail,  to  be  recogniuUe  toward  the  end  of  the  Eocene 
The  right  of  this  rhinoceros  is  by  no  means  Period,  both  in  Europe  atid  North  America- 
•cute,  but,  on  the  contrary,  its  senses  of  smelling  but  the  first  form  of  which  much  definite  know- 
and  hearing  are  verj-  keen.  Its  chief  food  is  ledge  is  possessed  is  HyncodoH  of  the  Lower 
canes  and  shrubs.  The  flesh  Somewhat  resem-  Miocene  (White  River  beds)  of  the  eastern 
bles  pork  in  taste,  though  of  a  stronger  flavor  stape  of  the  Rocky  Mountains.  This  was  a 
and  coarser  grain.  It  can  be  successfully  hunted  comparatively  small,  slightly  built  animal  with 
only  by  the  aid  of  elephants,  and  is  now  pro-    a  longer  neck  and  limbs  than  later  rhinoceroses 


tected   by   law   against   extermmation.     It   lives  show,   and  no   trace   of   a   horn   is   perceptible, 

well  m  captivity,  and  specimens  may  be  seen  in  Like  other  early  forms  it  was  tridactyl    hut  in 

many  zoological  gardens,  but  it  does  not  breed  tome  a  rudimentary  fourth  toe    (the  5th)   re- 

"i  £?P''v"y-  mains  on  the  fore   foot.     "In   North  America,* 

The  Javanese  or   Sondaic   rhinoceros    {Rk.  says  Woodward,  "a  normal  horn  does  not  appear 

SondoicKsf  is  distinguished  from  the  Indian  spe-  ever  to  have  been  acquired,  and   the  race  dis- 

ctes  b}r  smaller  si?e,   shorter  horn,   and   differ-  appear»dbefore  the  ckise  of  the  Pliocene.     .     ^     . 

ences   in  the  disposition  and   tesselafed  appear-  In   the   Old   World,   however,   the   gradual   de- 

ance  of  the  skin-folds,  which  is  also  somewhat  velopment  of  the  horn  can  be  clearly  traced.' 

more  hairy.    It  occurs  in  the  Stinderbunds  of  The  earliest  dejijiite  European  remains  are  of  a 

India,  in  Bengal,  and  in  the  Malayan  Islands,  hornless     rhinoceros      iAcfralkerium) ,     which 

The  Sumatran  rhinoceros  (RA.  SMmatrensis)  fs  seems  to  have  ranged  over  all  Europe  and  Asia, 

wet!   distinguished  by  having  two   horns,   the  and   very  similar  species  lived  simultaneously 

rear  one  like  a  big  knob,  and  in  being  clothed  in  western  North  America.    One  of  the  latter 

with  a  comparatively  thick  coat  of  hairs.    Its  {pictralherium) ,  of  small  size,  had  two  callosi- 

rahge  is  similar  to  the  Sondaic  species,  but  it  ties  on  its  nose  side  by  side,  and  four  digits  in 

also  extends  to  Borneo.    A  variety  living  in  the  the  front  foot.    Typical  homed  rhinoceroses  are 

Assftmese  swamps  has  been  called  the  hairy-  to  be  traced  as  far  back  as  the  middle  of  the 
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RHINOCEROS-BISD  — RHODE  ISLAND 

Mioceiie,andtheyhada]lthe  essentkl  features  of  land  surface.     The  larger  part  of  the  Slate  is 

the  modern  ones,  and  no  one-horned  fossils  have  hiily,  but  the  general  elevation  is  not  gTcat ; 

been  found  outside  of  the  Indo-Malayan  region,  the  highest  point,  Durfee  Hill,  in  the  northwest 

The  upper  Pliocene  species  bore  horns  so  large  of   Providence    County,   having   an   altitude    of 

that  the  septum  between  the  nostrils  was  ossi-  805  feet.     The  Jarge  inlet  known  as  Narragui- 

fied   for   their  support     This   feature   is  notice-  sett  Bay,  ranging  in  width  from  12  to  3  miles, 

able  in  the  species  (_Rh.  leplorhmus)  common  in  and  with  lesser  bays  and  inlets  branching  from 

England  in  the  time  immediately  subsequent  to  it,   extends  a8  miles   inland   in  a   northerly  di- 

the  Ice  Age ;  and  reaches  its  maximum  in  the  reetioa    It  includes  3  number  of  islands,  Rhode 

greafwoollyrhinocetos  (J?A.(icAorAi"nuj),  whose  Island,   Conanicut,   and   Prudence   Island   b^nc 

bones  are  found  in  the  cave  deposits  and  river  the  largest.     Rhode  Island  is  15  miles  long  and 

gravels  from  Great  Britain  to  China,  and  whose  about  3   miles   wide,   and   on  it  is   situated  the 

mummified  remains  have  been  taken,  like  those  city  of  Newport,  sometimes  called  the  summer 

of   the   mammoth,  from   the   ice-cliffs  of  arctic  capiul  of  the  United  States,     Block  Island  lies 

Siberia.     It  had  immense  horns  and  was  covered  nine   miles   from  the   coast.      It   is   a   hilly   ex- 

with    dense    woolly    hair.    Another   huge,    but  pause  of  verdure-dad  sand  rising  boldly  from 

aberrant    rhinoceros     (named    Elasmolherium'i  the    Atlantic    Ocean,      The    Great    Salt    Pond 

roamed  over  Russia  and   northern  Asia  at  the  which  was  formerly  enclosed  within  the  island 

same  Pleistocene  period,  which  was  sometimes  is  now  an  open  harbor,  and  other  important  im- 

15  feet  long,  and  bore  an  immense  horn  rising  provements   have  been   effected,  making  the  is- 

from   between   the  eyes.  _  land  much  more  accessible  and  secure  for  steam 

Bibliography.—  Consult   authorities   on   zool-  and  sailing  vessels.    The  rivers  of  Rhode  Island 

ogy    and    sport    in    India,    especially    Blanford,  are  small,  but  they   supply   the   water   used   by 

'Mammals    of   India'     (1888J  ;   and   in    Africa,  great  industrial  esUblishments.    The  Blackstonc 

especially   the    writings   of    Selons   and    Baker;  and  the  Pawtuxet  in  the  northern  part  of  the 

Flower   and   Lydekker,    <Mammals   Living   and  State,  and  Pawcatuck  in  the  south,  are  the  prin- 

Extinct'   (i8gi);  Woodward,  'Vertebrate  Pali-  cipal   streams.     Three   streams,   the   Wanasqua- 

ontology'    (ifi^).  tucket,  Moshassuck,  and  West  River,  flow  into 

Rhinoceros-bird,    some   bird,    especially   a  tl"*  in'et  known  as  the  Providence  River,  which 

small  white  egret,  which  perches  upon  the  rhi-  was  in  early  times  a  widespreading  estuary,  but 

noceros  when  at  rest,  searchii^  his  hide  for  ticks  wni'^h   is   now  confined   withm  narrow   bounds, 

and  other   insects,   and   warns   him  by  its  cries  AH  the  streams  are  rapid  for  the  greater  part 

of  the  approach  of  any  intruder,    Conqiare  BuF-  o'  then'  course,  and  on  some  of  them  large 

FALo-Biui.  dams    have    been    built    as    reservoirs    for    the 

i>ui'-l»— _      c„  xi-„.=   ..,„  T— .,«.„  mills.     These  and  the  natural  ponds  add  greatly 

Rhinoscopy.      See  Nose  and  Throat,  ^^  j^e  picturesque  effect  of  the  scenery. 

Rhio,  re'6,  or  Biouw,  re-ow',  a  seaport  be-  Climate.— The  climate  is  mild,  as  compared 

longing  to  the  Dutch,  in  the  Indian  Archipelago,  with  that  of  the  greater  part  of  New  {England. 

on  the  islet  of  Tandjong  Pinang,  in  a  bay  on  the  The  mean  temperature  for  January  is  36'  and 

south  side  of  the  Island  of  Bintang,  50  miles  for  July  76',  and  the  humidity  averages  between 

southeast  of  Singapore.     It  is  the  capital   of  a  80  and  95  per  cent  throughout  the  year.     The 

Dutch  residency,  comprising  the  Rhio  Archipel-  rainfall  ranges  from  40  inches  in  the  northern 

ago,  the  Linga  group,  and  the  Tambclan,  Anam-  part   of  the    State   to   nearly   SO  indies  on   Qtt 

has,  and  Natuna  Islands,  as  well  as  the  districts  coast. 

of   Kampar,    Siak,   and    Indragiri,   on    the   east  Geography    and   MiMerals.—  lti   the    westen- 

coast  of  Sumatra.    The  population  of  the  resi-  pan  of  the  State  the  surface  is  chiefly  composed 

dency  is  estimated  at  108,000.  of  Arch«an  rocks,  which  in  some  places,   as 

Rhi'Mme,  or  Rootstock,  in  botany,  a  sort  ?^.^?^^/  PoiM,J«t  prominently  into  the  bay. 

of   stem   found   in   herbaceous    perennials,   run-  Th*  bed  of  the  bay  itself,  with. its  islands    and 

fling  along  the  surface   of  the  ground,  or  par-  »    'a"^?'   part   of   both   shores,    la   composed   of 

tially    or    wholly    subterranean,    sending    forth  deposits  from  the  Carboniferous  period,  but  m 

shoots   at   its    uh>er   end   and    decaying   at   the  ^^f,  B"",  ^f  "^"*i  disturbances  which  geology 

other.    It  occurs  in  the  ferns,  iris,  etc  ;  and  Jn  If^  us  followed  that  period   the  coal  strata  m 

die   ferns   it  may   be   wholly   covered   with   the  ^^    ^'""'ty    °f    Narragansett    Bay    underwent 

■oil.     In  the  mints,  the  sand-sedge,  couch-grass,  changes  which  greatly  affected   their  vaiue  for 

and  other  plants  the  rhizome  is  long  and  slender,  "^  =|.  ^"e';    Co"!  w^s  discovered  at   Phihps- 

but  in  Solomon's  Seal,  iris,  birthi^,  etc.  it  is  ^?'^'  ^^^^  Providence,  some  years  ago;  but  the 

stouter.      Unlike    roots,    rhizomes    bear    scaly  <l'?c°'-=7  was  neglected  until  the  recent  high 

leaves  at  the  nodes,  and  they  also  send  down  P""  9^  '^"^^  called  attention  to  the  mrae  as 

«)rous  roots.    The  stouter  rhizomes  may  act  as  f.  P^^l''"'*  ?"«"=«  «'. '°"'  *"P?^*'\    I*  ^  '^'F"'^ 

storehouses  of  food.  Jj^t  the  mine  contains  good  hard  coal,  and  can 

_      .       .  .  .     _       . .  _  he  worked  profitably.     A  coal  mine  tn  Cranston, 

Rhode    Isknd    and    Providence    PlanU-  near  Providence,  which  has  been  worked  at  in- 

tions,  one  of  the  New   England  States    situ-  tervals  for  many  years,  but  never  far  from  die 

ated   between   lat.   41      18'   and   43     3'    N.,   and  surface,   is   being   improved,   and   it   is   asserted 

between  long.  71     8    and  71     53    W.:  bounded  that   the  quality   is   belter   the   deeper   the   vem 

on     the     north     and     east     by     Massachusetts,  is     foUowed.     Excellent     granite     quarries     are 

on  the  south  by  the  Atlantic  Ocean,  and  on  the  worked  in  different  parts  of  the  State,  especially 

west  by  Connecticut.     The  extreme  length  of  at  Westerly,  whence  granite  has  been  supplied 

the  State  from  north  to  south  is  48  miles,  and  for    many    notable    monuments    and    buildings 

the    extreme   width    from    east    to    west    is    36  throughout  the  United  States.     Considerabie  de- 

miles.    The  area  is  1,250  square  miles,  of  which  posits  of  magnetic  iron  ore  are  known  to  exist 

1,053   square  miles,   including  the   island;,  are  aloi^  the  western  edge  of  the  Carboniferous 
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■tnita,  «nd  limestone  is  abundant  in  some  parts  the  attention  of  manu&ctnrers  was  turned  largely 
of  the  State.  to  woolens  and  worsteds.  In  1900  the  numbtY 
Agriculture. —  Farming  has  not  kept  pace  of  cotton  spindles  in  the  State  was  1,920,522. 
with  other  Rhode  Island  industries,  the  nomber  The  dyeing  and  finishing  of  textiles,  the  silk 
of  acres  included  in  farms, having  decreased  17.8  and  silk  goods  industry,  and  the  manufacture 
per  cent  from  185010  igoo,  and  6  per  cent  1900  of  rubber  boots  and  shoes,  and  of  electrical 
to  lyio,  Much  of  this  land  taken  from  farms  apparatus  are  also  among  the  important  and 
has  become  sites  for  factories  and  vill^es,  or  stowing  industries  of  the  State.  In  the  manu- 
becn  added  to  the  suburbs  of  growing  cities  and  facture  of  the  cheaper  quality  of  jewelry  Rhode 
towns.  The  average  size  of  farms  has  decreased  Island  stands  first  in  the  United  States.  In 
from  103  acres  in  1850  to  85  in  1910,  while  the  solid  silverware  the  State  has  no  superior.  The 
improved  land  of  farms  in  1910  ia  but  a  little  iron  industries  are  flourishing,  and  include  loco- 
more  than  one  half  as  large  as  the  improved  area  motives,  Corliss  engines,  screws  — the  gimlet- 
in  1850.  This  is  due  in  some  degree,  doubtles^  pointed  screw  being  a  Rhode  Island  invention  — 
to  the  fact  that  many  farms  are  occupied  by  and  all  varieties  of  metal  tools.  The  number 
persons  who  do  not  depend  on  them  for  a  ^f  persons  engaged  as  wage-earners  in  manu- 
Iiving,  and  do  not  cultivate  their  land  to  any  facturing  in  1909  was  112,56s,  of  whom  over 
extent  Fanners  who  do  get  a  hvmg  from  35,000  were  women,  and  over  5,000  children 
their  land  generally  keep  cows,  and  from  these  under  16  years  of  age. 

derive  murfi,  if  not  most  of  their  income,  and  Banks.— Tht  Providence   Bank,   founded  in 

this   accounts  for  the  fact  that  hay  and  forage  j^gj^    jj   ,i,e   oldest    Rhode    Island   bank.     The 

form  the  most  important  crop,  occupying  68,000  Providence  Institution  for  Savings  dates  from 

acres    in    igot^    while    corn    amounted    to    only  ig,^     The  banking  institutions  of  Rhode  Island 

about  8,000  acres,  and  potatoes  in  1909  to  6,000  (igio)   were  23  national,  3  stale  banks,  and  18 

acres.  Cranston  has  probably  the  largest  market-  savings  banks.    The  national  hanks  had  a  total 

garden  in  the  United  States,  and   farmers  raise  capital,  according  to  the  report   of  the  Comp- 

considerable    quantities    of    vegetables    for    the  (roller   of   the   Currency   for   the   year   ending 

local    markets,    while    fruit-raising   is   receiving  September   1,   1910,   of  $6,700^50;   surplus,  $3.- 

increased  attention.  868,625;    undivided    profits,    ia^t,?!?;    unpaid 

The  number  of  dairy  cows  kept  is  very  large,  dividends,  $7.663 ;  individual  deposits,  $27,?39,- 

being  about  23,316,  while  the  number  of  sheep  082.     The  state  banks  had  capital  of  $375,000; 

has  diminished  from  11,400  in   1890  to  6.789  in  undivided   profits.   ^,829;   deposits.   $2,188,9261 

19i(^  owing  to  the  increasing  difficulty  of  keep-  The    savings    banks    had    surplus,    $3,?48,477; 

ing  iheep  where  dogs  are  numerous,  as  in  the  reserve  for  taxes,  $41,557;  due  to  banks,  $2,780; 

vicinity  of  factory  towns,  and  also  because  their  deposits,  $72,334,583.     A  very  large  share  of  the 

care  on  a  small  scale  in  the  East  is  no  lon^r  banking  business  is  in  the  hands  of  trust  com- 

a  sufficiently  profitable  occupation  in  competition  panics,  with  large  capital  and  surplus.    Since 

with  the  large  flocks  of  the  West.  the  liquidation  of  several  banks  carried  down  in 

Fitheriei. —  Oysters,     scup.     menhaden,     and  ^^e  failure  of  A.  &  W.  Spragne,  30  years  ago, 

squeteaque  are  the  most  important  products  of  ^o  suspicion  has  been  attached  to  the  solvency 

the  Rhode  Island  fisheries,  which  employ  about  ^f  Rhode  Island  financial  institutions. 

1,700  persons,  and  approach  in  value  one  million  Railways.— Th^  New  York,    New   Haven   & 

dollars  annually.     The  fisheries  of  Narragansett  Hartford  Railway  controls  the  more  important 

Bay  were  menaced   for  a  number  of  years   by  steam  lines  within  the  limits  of  the  State,  and 

the  pollution  of  the  upper  part  of  the  bay  with  the    railway    mileage    was    209    miles    in    igoa 

the    sewage    from    Providence.      This    evil    has  After  many  years  of  controversy  over  location 

beengreatly  alleviated,  if  not  altogether  removed,  and  terms   for  the  disposal  of  the   Cove  lands, 

as  a  result  of  the  methods  of  clarifying  sewage  a    Union    Station    was    erected    in    the    city   of 

recently  adopted.  Providence    whidi    added   greatly   to    the    con- 

Manufactures. —  Manufacturing  is  the  leading  yenience   of   travel   in   the    Slate.      A   complete 

industry  of  Rhode  Island,  which  ranked  second  system  of  electric  lines  extends  throughout  the 

in  1900  in  the  production  of  cotton  goods,  and  State. 

third  in  the  manufacture  of  woolens,  which  last-  Commerce. — The      export     commerce     from 

named   industry   is  giving  way  to  worsted  and  Rhode    Island    porta    is    insignificant.      Foreign 

knit  goods,  in  which  large   fortunes  have  been  imports  at  the  port  of  Providence  for  the  year 

made  by  manufacturers   who   had  the  discern-  ending   30   June    1909.    amounted    in    value    to 

ment  to  note  the  change  in  popular  taste.  $1,560,484,  and  there  are  customs  districts  also 

Rhode  Island  is  the  parent  Stale  of  cotton-  at    Newport,    Bristol,    and    Warren.      Congress 

spinning  in  America.    English  laws  forbade  any-  has  made  liberal  appropriations  for  the  in^>rove- 

me    making   a   model    or   drawing   of    English  ment  of  harbor  facilities  at  Block  Island.     The 

cotton    machinery,   and    sending   it   out   of   the  wharves  at   Providence  and   other  ports  which 

cotmlry.    Samuel  Slater,  an  apprentice  to  cotton-  once  gave  room  to  Indiamen,  wiialera,  and  priv- 

jminning   under    Slrult,    partner    of    Arkwright,  ateers    now    accommodate   steamers    and    other 

the  great  inventor  of  spinning  machinery,  mas-  vessels  used  in  the  coastwise  trade  and  summer 

tered  the   improvements  on   which  he  was  em-  travel.      The   boat-building   industry   of   Bristol 

ployed,  and  came  to  the  United  States.     Moses  is   known   the   world   over   on   account   of   the 

Brown    invited   him   to    Rhode   Island.      Slater  Herreshoffs,  who  have  constructed  several  suc- 

went,    and    with    the    aid    of    Moses    Brown's  cessful  defenders  of  the  America's  Cup.    Narra- 

wealth  he  succeeded  in  producing  by  the  close  gansett  Bay  has  become  a  pleasure  resort  from 

of     1790,     at     Pawtucket,     R,     I.,     cotton-yam  Providence  River  to   Newport  in  the  east  and 

equal  to  the  best  made  in   England.     Cotton-  Point  Judith  in  the  west,  and  in  this  way  t 

spinning  became  a  great  Rhode  Island  industry,  lar^e  amount  of  money  is  brought  into  the  S^l* 

and  continued  to  be  the  leading  industry  until  while  wealthy  men  from  New  York  and  elw 
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ikrhwe,  with  summer  homes  in  Rhode  Island,  and  the  Church  <Jf  Saints  Peter  and  Paul  wu 

hf!K  selected  the  State  as  their  legal  residence,  completed  in  1838.     The  present  handsome  Ca- 
aiid  pay  personal  taxes  there.  thedral    stands   partly  on   the   site   of   the  old 

finance. —  Since  the  State  recovered  from  church,  and  the  Roman  Catholic  faith  now  in- 
tlic  financial  disorder  occasioned  by  the  War  eludes  one  fourth  the  population  of  the  State: 
for  Independence  its  credit  has  always  been  of  The  Baptists  have  almost  one  third  of  the  total 
the  highest,  and  its  obligations  promptly  met.  Protestant  church  membership,  and  the  Episco- 
The  construction  of  the  new  State  House  at  palians,  who  celebrated  in  1872  the  150th  anni- 
Providenee,  and  other  improvements  due  to  the  yersary  of  old  St.  John's  Church  at  Providence, 
growing  needs  of  the  commonwealth  have  led  have  about  one  fifth.  The  Methodists  date  back" 
to'  extraordinary  eiipenditures  within  recent  in  Rhode  Island  to  1787,  and  have  a  large  mem- 
years  ($2,552,124  in  igta),  and  on  31  December  berahitj  and  'prosperous  chWrches.  The  UnftSr- 
1910  the  net  indebtedness  was  $4,osi,o94-».  salists  settled   in   Providence  in   1772,   and  have 

Population. —  Rhode    Island    was    the    most  since  had  a  prominent  share  in  the  religious  life 

densely   inhabited    Slate   of   the   Union   by   the  of  the   Statt,   besides  having  been   instrumental 

census  of  1900,  which  gave  428,556  as  the  total  in    fostering    many    important   pnblic    charities. 

population,    or   407    inhabitants    to    the    square  The    Presbyterians   arc   increasing   in    numbers, 

mile.    The  population  in  1890  was  345.So6-     The  and  have  flourishing  places  of  worship.     Rhode 

percentage  of  foreign  population,  that  is,  of  reai-  Island  contains  its  proportion  of  other  sects  and 

dents   of   foreign  birth,   naturalised  and   annat-  creeds,   including   the   Jews,   who   were   among 

iHalized,  is  very  large,  the  total  in   1900  being  the  early   settlers  of   Newport,   where   some  of 

134.509-    The  foreign  element  is  rfiiefly  of  Eng-  them  achieved  eminence. 

llsh,  Irish,  and  Canadian  origin,  but  the  number  Statt  Government.'-'TiiCTt  are  33  towns  and  S 

of   Swedes,   Italians,   and   Ruaiian   Hebrews    is  cities  within  the  State.     The  governor  is  elected 

increasing.     The  population   (Jpio  Census)  was  for  one  year,  and  a  lieutenant-«ovemor,  secre- 

543,616.  tary  of  State  and  other  State  officers  are  elected 

E^caHon. —  Rhode  Island  has  excellent  pob-  for  the  same  period.     The  governor  presides 

]ic  schools,  supported  by  local  taxation,  and  ad-  over  the  Senate,  has  no  veto  power,  and  can 

ministered    by    local    authority,    and    under    the  pardon   criminals   by   and   with   the   advice  and 

general  supervision  of  a  cornmiasiooer  of  schools,  consent   of   the   Senate.     The  members   of  the 

Education    is    compulsory,    and    while    there    is  legislatuK,'  krtOWn 'Officially  ai  the  GHieral  As- 

mtich  illiteracy  amonj^-  certain  classes  of  foreign--  Mmbly,  are  elected  for  one  year.     In  the  upper 

ers,   parents,    almost   without   exception,    show  house,  called  the  Senate,  there  is  one  senator 

eagerness  to  have  their  children  educated.     In-  from  each  dly  and  town.    In  the  loWCr  house, 

igoB   the   sdiool   population    of   the    State    was  or   House   of   Rt^resentatives,   every   town,   no 

103,084,  of  whom  78,410  were  enrolled  in  schoola.  matter   how    small,   has   at   least   one   member. 

The  large  majority  of  teachers  are  females,  the  but  as  no  town  or  city  can  have  more  than  one 

male     teachers     numbering    only     195     out    of  sixth  of  the  72  members  to  which  the  house  is 

the  2,314  employed  in  the  schools  in  igoB,  and  limited,  the  representation  is  not  proportionate 

the  average  monthly  salaries  are  about  |1I5  for  to  population.     Members  of  the  Gefieral  Assem- 

males      and      $50      for      females,      the      differ-  h)y  are  paid  for  actnal  attendance,  with  a  max- 

ence    being    due    to    the    fact    that    the    males  imum   limit  of  60  days.    The  House   alone  has 

are  usually  in  the  more  responsible  places.    The  the  power  to  impeach,  and  the  Senate  tries  cases 

State  Normal  School  at  Providence  is  a  hand-  of  impeachment 

some  building,  and  the  State  also  maintains  a         The  judicial  power  is  vested  in  the  Suprenie 

College  of  Agriciriture  and  the  Mechanical  Arts.  Court,  and  in  such  inferior  courts  as  the  Gen- 

The  leading  educational  institution  of  the  State,  era!  Assembly  inay  from  lime  to  time  estabHsh. 

and  one  of  the  best  in  the  United  States,   is  Preliminary    examination    of    persons    charged 

Brown  University  (q.v.).    A  private  coiporation  with  serious  crimes,  and  trials  for  minor  offenses 

in  the  State  is  having  constructed  a  school-ship  are  held   iit  the  district  courts,   the  justices  of 

called  "Young  America,"  to  give  Rhode  Island  which  are  diosen  by  the  General  Assembly.    The 

boys  and  such  others  as  desire  it  a  first-class  justices  of  the  Supreme  Court  are  elected  by 

nautical  and  preparatory  education.     The  Rhode  the  General  Assembly  in  grand  committ^  and 

Island  School  of  Design  furnishes  educations)  continue  in  office  until  their  positions  are  de- 

advuita^s  in  the  arts  of  the  highest  order.  dared  vacant  by  a  resolution  of  the   Genera) 

RfKgton.— The     First     Baptist     Church     of  Assembly.    In  practice  this   has   meant   election 

Providence,    said  to  be   the  first   hi   America,  for  life,  or  until  retirement  by  voluntary  resig- 

ihtes  back  to  16  March  1639.     Roger  Williams  nation. 

was  one  of  its  organizers.    The  Qualcers  were         Wirtory.— The  colony  originally  consisted,  as 

among  the   early   settlers,   seeking   refuge   from  the  name  indicates,  of  more  than  one  community 

'persecution   in   Massachusetts,   and  the   Friends'  of   independent  origin,  but   to   Roger   Williams, 

School  at  Providence  is  one  of  Rhode  Island's  the  founder  of   Providence  Plantations,   history 

best-knovm  educational   institutions.     The   Con-  accords  the  distinction  of  having  established  the 

gregationalists  did  not  venture  into  Rhode  Island  commonwealth.      Providence      Plantations      was 

until    1721,   and   while   their   proposal   to   come  foimded  in   1636  by   Roger  Williams,   who  fled 

there  was  received  with  some  bitterness  by  the  with  several  companions  from  Puritan  pcrsecu- 

deacendants  of  those  whom  their  ancestors  had  tion.     He  was  of  Welsh  origin,  and  of  respcc- 

driven  into  tht  wilderness,  they  have  become  one  table  family,  and  his  arrival  in  Massachusetts, 

of  the  leading  denominations  in  the  State.  While  5  Feb.  1631,  is  recorded  as  "the  coming  of  a 

Roman   Catholics   were  as   free   to  worship   in  gwdly   mihister.»      Williams    soon    showed   that 

Rhode  Island  as  men*ert  of  any  other  creed,  he  had   no   sympathy   with  the  Massachusetts 

t  was  not  until   1813  or  1814  that  mass  was  principle  of  controlling  throu^  the  civil  gow- 

pnbltcly  celebrated  in  tfac  city  of  Providence,  emmfcnt  the  conraHices  of  Aen,  and  he  frraUr 
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»vow«d  bis  views  in  this  regard.  He  thus  in-  ciple  of  freedom  of  conscience  which  was  the 
curred  the  censure  of  the  Puritan  magistrates  cornerstone  of  the  commonwealth. 
and  it  was  at  first  resolved  to  expel  him  from  The  colony  suffered  greatly  in  the  war  with 
the  colonial  bounds,  and  when  it  was  learned  King  Philip.  Providence  was  humed,  and  the 
that  he  proposed  to  found  another  colony,  it  was  outer  settlements  were  laid  waste,  and  settlers 
determined  to  send  him  back  to  England.  Wil-  murdered.  The  Great  Swamp  Fight,  on  Rhode 
liams  received  timely  warning  of  this  intention,  Island  soil,  broke  the  power  of  (he  hostile  In- 
and  he  fled  into  the  wilderness  with  several  tl'an  confederacy,  and  when  King  Philip  was 
companions,  and  at  the  opening  of  spring  in  s'/'"  ^7  treachery  in  the  fastnesses  of  Mount 
1636  he  began  to  plant  on  the  east  side  of  the  Hope,  the  red  men  ceased  to  be  a  menace  to  the 
Seekouk  River.  He  had  five  companions.  Wil-  ^**""^  of  the  setllements 
liam  Harris,  John  Smith,  Francis  Wickes,  When  Sir  Rlniund  Andros  was  made  gov- 
Thomas  Angel!,  and  Joshua  Verin.  Here  he  f"'"  "'  New  England  by  James  II.  he.sought 
was  not  allowed  to  rest,  being  notified  by  Plym^  »«  *ake  ^way  the  co  onjal  charters,  and  in  ifflj 
OQth  Colony  that  the  place  wat  within  their  juris-  attempted  to  sei«  that  of  Rhode  Island  but 
diction.  Snm^  time  between  the  end  of  April  '"  some  mysterious  manner  it  d'sappeared  and 
nf   T„nP   ifiifi    Dcrnrrfmi.  tn  WBS  not  fouud  Until  the  accession  of  William  and 


and  the  latter  part  of  June  1636,  according  to 


Mary    in    1689.      Roper   Willia: 


excellent  authority,   he  proceeded   around   what  "ig^    m^/^^^..^^^"  ,ZT<1   *,.,^i  iT. 

■               j~        D„'  1   ,„j    .  „   ■!>_„. ;j.  „=   d;,.„  1083.     Notwithstandmg  the  harsh   treatment  he 

^       ^.^      ■     *(^^    up   Providence   River,  ^ad^^j^^    f^om    the   authorities    of    Massa- 

landing  at  the  s.le  of  the  fulure  town   and  here  ^             j^                                                j^.     i„n^^„^^ 

he  selected  a  dwelling-place  f"--  himself  and  h^  ^j^^  „,^  j^^^^^  -^  behalf  of  the  colonies,  and 

associates.    His  object,  as  set  forth  by  himself.  ^^  ^^^  instrumental  in  disarming  Indian  hostility 

was 'the  settlmg  of  the  plantation,  and  especially  ,(  (j^„  ^^en  the  colonists  were  iM-prepared 

for  the  receiving  of  such  as  were  troubled  else-  f„  defense.    Although  a  strong  controversialist, 

where  about  the  worship  of  God.»    How  faith-  ^„^  ^^^  ^^j  unsparing  in  his  denunciation  0I 

fully  that  objert  was  earned  out  Judge  Stonj  those  with  whom  he  did  not  agree,  he  had  a 

reUted  m  an  address  on  Rhode  Island  delivered  „markable  faculty  of  commanding  the  afTection 

many  years  afterward.     "In  her  code  of  Uws,»  ^j  esteem  of  men,  as  was  signally  shown  in 

he  said,  'we  read  for  the  first  time  ^nee  Chris-  hig  ability  to  obtain  for  his  colony  the  protection 

tjamty  ascended  the  throne  of  the  Oesars  that  aUkg  of  Cromwell  and  of  Charles  II.     He  was 

conscience  should  be  free,  that  men  should  not  exemplary  in    his  private    life,   and   altogether 

be  punished  for  worshipping  God  as  Ibey  were  worthy  of  the  reverence  which  posterity,  without 

persuaded.     He  required  a  declaration  which  to  regard  to  creed,  attaches  to  the  memory  of  him 

the  honor  of  Rhode   Island  she  has  never  de-  whom  Whittier  has  truly  called  'soul-freedom's 

parted  from.'  brav«  confessor.*    He  imprinted  on  Rhode  Is- 

The  settlement  on  Rhode  Island  was  at  first  Und  a  character  which  it  has  never  lost,  and 

a   separate  colony,  but  it   also  owed   its   origin  which   has  been   handed   down   through   all   the 

to  the  example  and  advice  of  Roger  Williatss.  varying    changes    of    population,    of    liberality 

John  Clark  and  others  of  Boston  went  to  Provi-  and  toterance,  of  the  Sermon  on  the  Mount  in- 

dence  in  1638  in  search  of  an  asylum  where  thej  terpreted  in  the  ordinary  everyday  actions  of 
't  enjoy  liberty  of  conscience.     Roger  ■"'-' 


liams  advised  them  to  purchase  from  th«  Indians  TTie  colony  grew  with  a  steady  and  whole- 

the  large  island  on  the  east  side  of  Narragan-  some  growth,  and  religion  flourished,  although 

sett  Bay,  called  by  the  Dutch  "Roode  Eylandt,'  unsupported  by  the  compulsory  contributions  of 

Tills  was  done,  and  the  adventurers,  18  in  nirm-  worshippers.     The     people     were     engaged     in 

ber,   incorporated   themselves  as   a  body  politic  agriculture  and  commerce,  and,  in  times  of  war, 

ana    elected    William    Coddington    their    chief  in   privateering.     During  the   struggle   between 

magistrate.     A  third  settlement  was  formed  at  Great  Britain  and   France  for  empire  in  North 

Warwick   in    1643   by   a   party   of   whom   John  America.  Rhode  Island  took  an  active  share  in 

Greene  and  Samuel  Gorton  were  ieaders.  supplying  troops  and   seamen,  and  the  colony 

Roger  Williams  perceived  that  the  union  of  had  50  privateer  vessels,  manned  by  1.50a  sailors, 

the  weak  settlements  and  the  protection  of  the  at  sea  in  1756.     The  passion  for  privateering, 

home  government  were  necessary  for  their  pro-  with   its   excitement,   its   tests   of   courage   and 

tection  from  thg  hostile  and  comparatively  pow-  endurance,  and  prospects  of  rich  reward,  became 

erful  Puritans,  and  in  1643  he  went  to  England,  so  strong  that   when   Esck   Hopkins   was   com- 

and  brought  back  in  the  following  year  a  charter  mander-tn-chief  of   the   Continental   navy,   with 

which  anited  the  settlements  of  Providence  and  his  vessels  at  Providence,  he  found-it  impossible 

Rhode    Island    under    one    administration,    the  to  man  them,  owing  to  the  fact  that  privateering 

name  of  the  colony  being  Rhode  Island  and  offered  better  inducements.     The  coast  of  the 

Providence   Plantations.     The   new   government  colony   was   infested   with   pirates   in   the   early 

went  into  operation  in   1647,  when  the  freemen  part  of  the  l8th  century,  and  some  30  of  these 

of  the  several  plantations  met  at  Portsmouth,  ocean   highwaymen    were  hanged   at   one   time 

ig  May,  and  adopted  laws  for  carrying  on  the  at   Newport 

civil  government.    This  charter  was  confirmed         It  was  difficult  in  earlier  years  to  obtain  men 

by  Cromwell   in   1655,   and  in   1663  Charles   IL  to  fill  the   minor  public  places,   and   laws   were 

granted  the   celebrated  charter   which   remained  passed    which    remained    on    the    statute-books 

Tor  180  years  the  supreme  law  of  Rhode  Island,  for  many  years,  providing  penalties  for  refusal 

both  as  colony  and   State,  and  gave  place  to  a  to  accept  office.     This  modesty  on   the  part   of 

State   Constitution  in   1843  onJy  after   the  civil  the  forefathers  is  easier  to  understand  in  view 

eoDVutsion   kncwn   as  the   Dorr  RebeHion   gave  of  the   fact   that   the   expenses  of  the   town   of 

notice  that  the  people  were  determined  upon  a  Providence  at  the  ovitbreak  of  the  Revolution 

change.    This  charter  fully  recogniad  the  prin-  did  not  exceed  $1,000  a  year. 
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Tbe  people  of  Rhode  Island  were  among  the  convicted  of  tmscMi,  and  sentenced  t 

foremost  in  defending  American   rights  a^inst  ment  for  life,  but  he  was  released  some  years 

the  aggressions  of  George  HI.  and  his  ministers,  later,  and  his  sentence  ordered  expunged  from 

In  June  1773  a  band  of  volunteers  commanded  the  records  of  the  State.     A  new  cofistitution 

t^    Abraham   Whipple,   who   had    distinguished  was   adopted   in    regular   form,   and   went   into 

himself  as   captain  of   a  privateer   in  the   wars  effect  in  May  1S4J.     It  retained  the  real  estate 

against  the  French,  burned  the  British  revenue  quali6cation   for   foreign-bom  citizens,  and  this 

schooner  Gaspee  in  Narragansett  Bay.     During  was  not   abolished   until   1S8S.     Another   impor- 

the  greater  part  of  the  War  of  Independence  tant  change  adapted  within  recent  years  was  that 

Newport  was  occupied  by  the  British,  and  on  29  permitting   election   by   a   plurality   vote.     This 

Aug.  1778  a  severe  engagement  was  fought  be-  came  into  edect  in  1893.    When  a  majority  was 

tween  the   Americans,   under   Sullivan,  and  the  required  the  election  was  often  thrown  into  the 

British  at  Butt's  Hill,  R.  I.,  in  which  the  British  General    Assembly,    which    sometimes    chose   a 

suffered  the  greater  loss.  minority  candidate.     Until    1900   the   State   had 

Rhode  Island  was  the  last  of  the  States  to  two  seats  of  government,  the  organization  of  tbe 

ratify   the   Federal   Constitution,   its  assent   not  State  government  and  one  session  of  the  le^la- 

having  been  given  until  29  May  1790,  more  than  ture  being  held  at  Newport  in  May.     Now  all 

3  year  after  the  National  government  bad  gone  sessions  are  held  in  Providence,  in  tbe  splendid 

into  operation.     As  a  small  State  Rhode  Island  new   State   Capitol. 

was   peculiarly   jealous   of   its   rights,   and   was  As  a  manufacturing  State,  Rhode  Island  has 

slow  to  assent  to  its  adoption.    As  the  Constitu-  been  largely  influenced  by  tajriff  interests  in  its 

tion  was  first  formulated  and  adopted  by  some  attitude  on  National  elections,  and  since  1856 

of   the   original   States   there   was   room    for   a  it   has   always   given    its   electoral    vote   to   the 

well    grounded    fear    that    the    smaller    States  Republican    candidates.     The    Democrats    have 

might  be  destroyed  and  absorbed  through  com-  been    successful    several   times   within   the   past 

binations  of  their  more  powerful  neighbors.     It  two  decades,  however,  in  electing  their  candidates 

was  this  fear  mainly  that  caused  Rhode  Island  for  governor,  and  the  present  Governor,  Lucius 

to  stand  aloof  from  the  combination,  and  it  was  F.  C.  Garvin,  is  a  Democrat.    Rhode  Island  has 

not  until  that  fear  had  been  allayed  by  amend-  adopted  the  so-called   Australian  ballot   system 

ment  to  the  original   instrument  that   its  adop-  of  secret  voting. 
tion  by  the  State  was  effected.  Political  power  is  unequally  divided     Each 

For  some  yeari  after  the  Revolution  the  city  and  town,  no  matter  how  large  or  small, 
shipping  of  the  State,  being  free  from  British  has  but  one  representative  in  the  Senate,  or  up- 
restriction,  became  known  in  all  parts  of  the  per  branch  of  the  General  Assembly,  and  the 
Itlobe  then  visited  by  vessels,  and  the  founda-  representation  is  also  disproportionate  in  the 
tions  were  laid  of  lar^e  fortunes  afterward  in-  lower  branch.  The  city  of  Providence,  with 
vested  in  manufacturing,  when  the  shipping  nearly  one  half  the  population  of  the  State,  and 
business  declined.  This  change  took  place  early  contributing  nearly  one  half  of  the  State  taxes 
in  the  19th  century,  when  New  England's  for-  on  general  properly,  elects  only  about  one  eighth 
eign  commerce  was  practically  ruined  by  the  of  the  State  legislature.  In  this  respect  Rhode 
embargo,  and  when,  on  the  other  hand,  the  War  Island  is  a  miniature  of  the  National  govem- 
of  1813  gave  an  impulse  to  domestic  manulac-  ment.  It  is  also  a  singular  fact  that  in  Rhode 
tures.  Factories  were  established  on  every  Island's  eivil  conflict,  the  Dorr  *war,»  the  north- 
Stream  that  afforded  waier-fwwer,  and  Rhode  em  part  of  the  State  chiefty  supported  one  side, 
Island  grew  in  prosperity  with  her  expanding  the  Dorrites,  and  the  southern  part  stood  by 
industries.  the  Charter. 

The  charter  of  Charles  II.,  which  continued  In    the    Civil    War   Rhode    Island    supplied 

to   be   the    fundamental   law    of   the    State,    re-  more   than    its   quota   to   the    National    armies, 

stricted  the  right  of  suffrage  to  freeholders  hav-  General    Ambrose    E.    Bunisidc,    for   a    time   in 

ing  an  estate  worth  $134,  or   rentin^j   for  $7  a  command   of   the   Army   of   the    Potomac,   and 

year,   and   to  their   eldest   sons.     This   was   the  whose  equestrian  statue  is  a  conspicuous  feature 

cause  of  many  wrongs,  and  of  widespread  pop-  of   the   city   of   Providence,   joined   the   service 

Ular  protesL     It  was  not  uncommon  for  persons  from  this  State,  of  which,  however,  he  was  not 

holding  mortgages  to  threaten  to  foreclose  them  a  native,   and   later  was  honored  by  its  people 

in  order  to  influence  votes,  and  the  system  gave  by   being   elected   governor   and   United    Stales 

rise  to  much  mtimidation  and  corruption.     The  Senator.     Rhode   Island   spared   no   expense   in 

conservative  element  strongly  opposed  a  change,  sending  troops  to  the  front,  and  since  that  great 

and  when  aHjmpts  to  obtain  reform  through  the  conflict   has   been    generous   in   caring   for   her 

regular   course  of  legislation  failed,  representa-  disabled    and   dependent    defenders.      The    Sol- 

tives  of  the  suffrage  reform  party  met   in  con-  tiers'  Monument  opposite  the  City  Hall  in  Prov- 

vention     and      framed     a     constitution.      They  idence    (now    about   to   be   re-located),   one   of 

claimed  that  this  constitution  had  been  adopted  the  finest  in  the  United  States,  bears  the  names 

by  a  majority  of  the  adult  male  eiti/ens  of  the  of  the  gallant  dead  who  fell  in  defense  of  their 

State,  and  it  was  also  alleged  that  a  majority  country.     In  the  Spanish- American  War  also, 

of  those  entitled  to  vote  under  the  King  Charles  and  the  conflict  in  the  Philippines,  Rhode  Island 

charter  had  voted   in  favor  of  the  constitution,  ^as  been  well  represented. 
Slate  officers  and  a  legislature  were  chosen  under 
this   constitution,   and    organized    with   Thomas 
W.  Dorr  as  governor.    The  charter  officials,  un- 
der   Governor    Samuel    W.    King,    ignored    the 

Dorr  legislature  and  its  enactments,  and  Gov-  „_,  _. 

emor  King,  at  the  head  of  a  military  force,  gansett  Bay.    It  is  separated  from  the  tnainUnd 

dispersed  the  so-called   insurgents.     Dorr  w&s  oa  the  west  by  the  esttiaiir,  Sakonnet  Kircr, 
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and  is  the  taraest  island  in  th«  bay.    The  SUte  inate  South  Africa  it  must  be  condittrated  by 

was  named  after  this  island.     It  is  about  ig  the  good-will  of  the  people  of  Dutch  blood.  The 

miles   from   north   to  south  and  three  and  one  first  step   in  his  scheme  of  imperial   expansioa 

half  miles  wide.    It  is'  divided  into  three  town-  was  the  acquisition  of  Bechuanaland  as  a  British 

ships :  Newport,  Portsmouth,  and  Middletown.  protectorate  in  18S4.    For  this  he  labored  against 

It  IS  a  famous  summer  resort.     Newport  (q.v.),  the  indifference  of  the  home  government,  which 

die  city,  is  oa  the  southwest  coast.  he   finally   stirred    to   action   by   his   insistence 

n..    ^      T  ...,.„.        f                                 ^  "P""    '^^    necessity    of    securing    Bechuaualaad 

Rhode  Island,  BatUe  of,  an  engaMment  as  an  outlet  for  the  British  trade  to  the  north, 

which  occurred  29  Aug.  1778.    pe  British  had  already  threatened  by  the  encroachments  of  th^ 

seized    Newport    and    garrisoned    it    with   6.000  Transvaal  from  the  east  and  Germany  from  the 

men  under  Pigott.     An  attack  was  concerted  by  west 

Sullivan  and  Lafayette  on  land  and  Count  The  annexation  of  Bechuanaland  was  a 
dEslamg  on  sea  Sullivan  seized  Butts  Hill  victory  for  Rhodes  over  Kruger,  the  astute 
on  the  island  of  Rhode  Island.  Eslaing  was  president  of  the  Transvaal,  but  the  struggle 
obliged  to  meet  Howe  and  the  English  fleet,  but  between  the  two  did  not  end  there.  When  B«r 
battle  was  prevented  by  a  fierce  storm,  and  commanders  began  to  cross  the  Limpopo  River, 
Estaing  withdrew  to  Boston  to  refit  Pigott  at-  the  northern  boundary  of  the  Transvaal,  aboui 
tempted  (ag  August)  to  carry  Butts  Hill,  and  1887,  Rhodes,  to  cut  off  their  advance  in  that 
a  bloody  repulse  of  the  British  resulted;  but  direction,  obtained  from  LobenguU.  king  of  the 
on  the  arrival  of  Clinton  with  5,000  reinforce-  Matabele  who  were  masters  of  the  country  be- 
mems  the  Americans  were  compelled  to  evac-  tvieen  the  Limpopo  and  the  Zambesi,  the  cx- 
uate  the  position.  elusive  right  to  search  for  minerals  within  l>is 
Rhodes,  rodz.  CecU  John,  South  African  Jj""'!""".  ""d  in  .889  the  British  South  Africa 
financier  aAd  statesman:  V  Bishop's  Stortford,  C°,'^Pa"y  was  incorporated  with  almost  absolute 
Hertfordshire,  England,  s  July  1853;  d.  Cape  S^l'"?*' f "1 '*"':°'''^i  P?*"^  °^^'  =  vast,  in- 
Town  26  March  1902.  He  was  educated  at  '''v^""**  t™"  "^^h  of  the  Limpopo.  In  1890 
the  grammar  school  of  his  native  town,  but  f'^l"'  *"„^  ^^•"'e^'  .■"'?,  the  country  and 
before  he  could  pass  on  to  the  university,  a  seri-  J^""'^^'*  ^P"^  Salisbury  in  Mashonaland,  and  at 
ous  affection  of  the  lungs  necessitated  his  de-  "1=  same  time  the  construction  of  3  railway  was 
parture  for  Natal,  where  an  elder  brother  of  f^Kf  !*■*»<=''•  '^^«^mg  entirely  through  British 
his  was  engaged  in  cot  ton -raising.  Rhodes  terr""^^'  «"  t"™"^*"  the  iww  settlements 
landed  in  South  Africa  in  1870  and  after  a  brief  *'"|!  *^  ^ape.  Readmg  his  title  to  Rhodesia, 
experience  in  farming  made  his  way  to  the  dia-  ^.^^/  =°"''t^  "^^  won  caUed  in  liberal  terms 
mond  fields  of  Kimberley,  where  he  met  with  Y?^*  *""^'  '^^i.  'f'f  "'%<'  '^'  operations 
speedy  and  astonishing  success.  At  19  he  was  a  °f  '^e  company  north  of  the  Zambesi  as  far  as 
millionaire  and,  with  his  health  well  recovered  J?  ""^  !?"'5*"'  ^"4  °^  }'?}''  "i^anganyika,  and 
in  the  salubrious  air  of  the  veldt,  he  planned  to  ?°,"K"  his  drram  of  an  "ail  red"  map  of  Africa 
return  to  England  to  resume  his  interrupted  edu-  "*'',^  wen  dissipated  by  the  convention  of  1889 
cation.  Before  leaving  South  Africa  he  traveled  ""n  Gemwny.  which  allowed  that  country  to 
for  eight  months,  by  ox-cart  and  on  foot  through  ""t™  a  barrier  across  the  continent  to  the 
the  region  north  of  the  Orange  and  the  Vaal.  Kongo  State,  he  did  not  abandon  his  scheme  of 
and  his  imagination,  which  even  at  that  early  ^  transcontinental  teJ^raph  line  from  north 
age  worked  in  vast  spaces,  saw  in  the  fertile,  ^  «">*  ™d  a  radway  "from  Cape  to  Cairo." 
'hinly  populated  country,  virgin  soil  for  the  Upon  his  political  projects  Rhodes  spent  vast 
building  up  of  an  imperial  Britain  in  the  Dark  amounts  of  money,  partly  his  own,  partly  the 
Continent.  He  matriculated  at  Baliol  College,  '"nds  of  the  De  Beers  Consolidated  Mines,  a 
Oxford,  in  1873.  but  his  ailment  returned  and  corporation  formed  by  him  in  1888  and  controll- 
he  was  compelled  to  leave  England  in  the  same  mB  the  entire  diamond  output  of  the  famous 
year.  Three  years  in  South  Africa  made  him  Kimberley  mines.  Of  this  company  he  was  man- 
robust  again  and  from  1876  on  he  kept  his  terms  aRJijB  director. 

at  the  university,  spending  the  long  vacation  in  In    1890    Rhodes    became    premier    of    Cape 

South   Africa,   and    taking   his    B.A.   and   M.A.  Colony.     During  his  six  years  of  office  he  gave 

in   1881.     In  the  same  year  Rhodes  entered  the  special   attention  to   his   old   policy   of   amaiga- 

Cape   Parliament  as   member   for   Barkly  West,  mation  between  Dutch  and  British;  he  succeeded 

By  this  time  his  plans   for  the   future  had  as-  in  winning  the  confidence  of  the  former  by  his 

sumed   a   definite  character.      Convinced,   at   all  strong   advocacy   of    full   local   government   for 

times,  of  the  supreme  fitness  of  the  English  race  Cape  Colony,  which  he  considered  quite  consist- 

for  the  task  of  governing  the  world.  Rhodes  ent  with,  and  indeed,  essential  for.  the  scheme 

made  it  his   object   in   lite  to  further  the   real-  of   imperial   federation.      It   is   this   belief   ■-    - 


.^ of  that  end  in  his   own  especial   sphere  federal   union  of  locally  a 

of  South  Africa.  To  aid  him  in  his  schemes  wealths  that  explains  hia  gift  of  £10,000  to  the 
he  looked"  to  money,  in  whose  power  he  had  a  funds  of  the  Irish  Home  Rule  party  in  1888. 
tremendous  faith,  and  it  is  because  of  the  close  In  his  treatment  of  the  native  races  of  Cape 
connection  in  him  of  the  selfish  money-getting  Colony  Rhodes  maintained  the  impossibility  of 
instinct  and  the  broad  ambition  of  the  statesman  granting  them  equal  rights  with  the  white  pop- 
that  Rhodes  remained  for  many  years  an  enigma  ulation,  but  at  the  same  time  held  it  necessary 


to  the  worid.     In  the  Cape  Parliament  Rhodes  to  protect  them  by  law  against  the  temptations 

devoted  himself  to  the  task  of  establishing  har-  of  civilisation   and   exploitation   by   the   whites. 

monious  relations  between  the  English  inhabi-  In  Rhodesia  a  formidable  outbreak  of  the  Mata- 

tants  and  the  Dutch,  for  with  true  insight  he  bele  in   1893  ended,  after  a   bitter   conflict,  in 

recognized  that  if  British  influence  was  to  dom-  their  utter  defeat  and  the  absorption  of  their 
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lemtoty  by  the  Chartered  Company,  Successful  also  at  Chicago  Vmvenhj,  ba  courses  beu« 
everywhere,  however,  Rhodes  was  destined  to  principally  confined  to  history,  literature,  rhet- 
fall  before  his  old  opponent,  Kruger,  of  the  oric  and  metaphysics.  In  1867  he  went  to  Paris 
Transvaal.  The  Jameson  raid  in  1895  destroyed  and  attended  lectures  at  the  College  de  Franc<^ 
Rhodes'  pergonal  power,  although  subsequent  following  wliich  he  pursued  a  course  in  metal- 
events  fully  vindieated  his  policy.  Thou^  lurgy  at  the  School  of  Mines  in  Berlin,  and 
the  full  truth  of  the  Jameson  affair  may  made  a  tour  of  inspection  through  the  ifOD 
not  perhaps  be  known,  it  is  established  that  and  steel  works  of  Germany  and  Great  Britain. 
Rhodes,  who  was  a  large  holder  of  mines  In  1870  he  entered  his  father's  iron  business  in 
in  Ac  Rand,  plotted  with  other  leaders  of  the  Cleveland  and  became  3  member  of  the  firm  in 
Uiilanders  in  Johannesburg  tor  the  subversion  1874.  Having  acquired  sufficient  wealth  to  cn- 
of  ihe  Transvaal  government ;  that  a  revolution  able  him  to  adopt  a  literary  career,  he  retired 
was  prepared  in  Johannesburg,  and  that  Rhodes  trom  business  in  1885,  and  began  the  preparation 
stationed  Captain  Jameson  with  several  hundred  of  his  'History  of  the  United  States  from  the 
men  of  the  Rhodesian  mounted  police  on  the  Compromise  of  iVsC  In  i8gi  he  took  up  his 
westem  border  of  the  Transvaal  to  cooperate  residence  at  Cambridge,  Mass.,  and  the  next 
when  necessary  with  the  leaders  in  the  mining  year  the  first  two  volumes  of  his  work  were 
town;  and  though  it  is  also  established  that  published.  Five  volumes  have  so  far  (1005) 
Jameson  invaded  the  Transvaal  without  Rhodes'  been  published,  carrying  the  work  to  the  close 
orders,  the  evil  results  of  that  unhappy  affair  of  1864.  The  author's  design  is  to  continue  the 
may  not  unjustly  be  reckoned  up  agamst  the  history  through  the  year  1885.  The  Loubat  priie 
premier  of  Cape  Colony  who  abused  the  powers  was  awarded  him  by  the  Berlin  Academy  of 
of  his  office  to  plot  the  downfall  of  a  nation.  Sciences  m  1901. 

(see  Jameson,  Leanwr  Stabh).  A  committee  Rhodes,  Hodiditi,  American  Ltitfterao 
of  the  House  of  Commons  acquitted  Rhodes  clergyman  r  b.  Williamsburg,  Pa.,  14  April  1837. 
of  responsibihty  for  the  raid,  but  censured  his  He  was  graduated  from  the  Susquehanna  Urn- 
conduct  as  minister  and  director  of  the  Char-  vereity,  Selinsgrove,  Pa.,  in  1861,  was  ordained 
tered  Company.  Rhodes  resigned  the  premier-  ^  the  mlnistty  in  that  year  and  has  since  held 
^ip  on  the  last  day  of  1895  and  thenceforth  charges  in  Pennsylvania  and  Ohio.  He  was 
devoted  himself  to  the  interests  of  Rhodesia,  president  of  the  General  Synod  of  the  Evangel- 
A  second  war  with  the  Matahele  m  i8c^  was  jcaj  Lutheran  Church  in  1885-6  and  is  an  actiw 
tenninated  by  Rhodes  intrepid  courage ;  the  promoter  of  religious  educational  movements, 
building  of  the  trans-contmenta!  railway  was  He  has  written:  'Life  Thoughts  for  Young 
rapidly  pushed  forward,  and  m  connection  with  Men»  (1879);  "Throne  of  Grace*  (1887); 
this  nndertakm^  Rhodes  visited  Europe  in  (Scriptural  Giving'  (i8gS)  ■  etc, 
1898-1900,  carrying  on  negotiations  with  Mr,  ■  ,  j  (  t  i  ■  .1. 
Chamberlain,  the  colonial  secretary,  and  with  the  „  KhodM,  an  island  of  Turkey,  in  the 
German  emperor.  During  the  Boer  war  in  its  -«gean  Sea,  near  the  southwest  coast  of  Asia 
outcome  the  triumph  and  realiialion  of  his  Mmor,  from  which  it  is  distant  about  11  miles, 
policy,  Rhodes  was  besieged  in  Kimberley  and  }t  ''««  hetween  lat  35  ,52  and  36°  28  N.,  and 
took  part  in  its  defense.  His  healthy  however,  l^"'  27  40  and  28  15  E.  and  has  an  area  of 
gave  way,  and  in  spite  of  a  trip  to  t^ypt,  his  some  560  square  miles.  The  island  is  crossed 
old  disease  finally  conquered.  In  his  lifetime  from  north  to  south  by  a  high  mountain  range 
Rhodes  was  the  subject  of  infinite  execration,  as  "'"C''  attains  its  extreme  elevation  in  the  peak 
well  as  unlimited  applause.  Looked  upon  by  of  Ata.ro,  the  ancient  Aubyron,  with  an  altitude 
different  men  as  a  statesman  or  a  land  grabber,  oi  4,070  feet  Hills  of  a  lower  level  traverse 
s  builder  of  empires  or  an  unscrupulous  gpecu-  the  island  m  all  directions  and  are  covered 
lator,  he  was  all  of  these  and  more ;  and  the  w'th  coniferous  trees,  the  considerable  remnants 
anomaly  of  his  character  may,  perhaps,  be  best  of  once  splendid  forests.  Along  the  many  moun- 
explained  if  he  be  regarded  as  a  man  of  great  tain  streams  tropic  plants  grow  in  abundance, 
aims  who  let  nothing  stand  in  the  way  of  their  w'^^  among  them  myrtles,  oleanders  and  cjctus. 
achievement  ^«  ^"  '*  fertile  and  on  the  hillsides  and  m 

Rhodes  left  the  bulk  of  his  great  fortnne  *«  valleys   and  plains,  vines  and  olives,  figs, 

for   the    establishment   of   a    large   number  of  pomegranates  and  oranges  are  grown.     Wheat 

scholarships    at   Oxford    University   to  be   ap-  ?'  an  excellent  quality  is  also  raised,  but  not 

portioned  as  follows:  Rhodesia,  9;  Cape  Cdony,  ">  sufficient  quantities  to  form  a  commodity  of 

12;   Natal,  3;   Australia,   18;   New  Zealand,   3;  eitport      Rhodes  has  been  famous  since  ancient 

CaiBda,    6;    Newfoundland,    3;    Bermuda,    3;  *"""  ■o''  'he  mildness  of  its  climate  and  its 

United  States,  2  for  each  State  and  territory;  M,lobrious  air     The  winds  show  little  variation. 

Germany,  ij.    All  but  the  German  schoUrships  The  value   of  the_  forei^  commerce  is   about 

have  an  ani.ual  value  of  £300,  and  all  but  the  last  $1,000,000,    the   chief   articles   of   export    beii^ 

were    intended    to    bring    about    that    complete  sponges,    01!    and    fruit.      The    island    forms   a 

unity  of  the  English  sptaking  race  whose  destiny  i'^"!"''  or  district  of  the  Turkish  proptlce  of  the 

it  is,   Rhodes  believed,  ultimately  to   rule  the  Isles  of  the  White  Sea,  and  its  capital  Rhodes 

world     Consult  •Vindex,"    "Political  Life  and  (q-v.)  is  the  seat  of  a  pasha.    The  population  is 

Speeches  of   Cecil  Rhodes'    (l!)0o>  ;   "Imperial-  placed  at  30,000  of  whom  two  thirds  are  Greeks, 

ist,"  *CeciI  Rhodes:  a  Biography  and  Apprecia-  ahout  7.000  Mohammedans  and  3,500  Jews. 

tion>  (1897)  ;  Hensman,  'Life  of  Cecil  Rhodes^  ,The  original  mhabitants  of  Rhodes  are  to  ns 

(1003).  unknown   but   at  the  dawn  of  history   we   first 
find  the  island  inhabited  by  a  mixture  of  races 

Rhodes,  jBmea  Ford,  American  historian:  from  Asia  Minor,  and  Pbcenicians,  the  latter  of 

b.  Cleveland,  Ohio,  I  May  1848.    He  studied  at  whom  seem  to  have  come  from  Crete.    In  the 

the  University  of  the  City  of  New  York  and  earliest  oeriod  of  Hellenic  migrations  Rbodei 
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wa*  overnw  by  the  Dorians  who  founded  the  Rhodes-  ScbolenhipR.    See  Rhodes,  Cscn 

cities  oi  l^dus,  lalystis  and  KamjTus,  the  sites  John, 

»(  which  my  still  be  idenlibcd.  These  cities  Rhodeita,  r6-drzl-..  South  Africs,  a  Brit- 
with  the  three  Donu,  cities  oe  the  ouutland,  -^  gaattJia  colomed  in  the  last  qitrter  of 
Col,  pi>d.»  and  Ha^.camssus.  constituted  the  j,,  ,^  ,„,  ,,  ,^  ^,„;^  g^,,,  ^,,i^ 
so-»lled  Coran  Hcx^iohs  «hose  connnon  Company,  founded  by  Ceciljohn  Rhodes  (q.v.), 
sbnne  ns  the  lanple  of  AjoUo  Tr.opis  on  the  ,„„  ^^^  j(  ,,  J,„j  '„  ,,  ^^^  ^ 
Caium  coast  The  sun-god  »a.  at  all  tunes  the  ,^,  „„^  ^  northwest  by  the  Kongo  Free 
fmtile  deity  of  the  island  and  ftom  one  of  ;,„  „  „,,  „„,  ^  p„„„j„„  lertitory  and 
bis  imst  coranon  emblems,  the  rose  lU  aime  Bechuanaland,  on  the  south  by  BediuBnaland 
(rtoios  in  Gceek,  -mse')  is  sajd  to  be  derived.  „j  „,,  Tt.nsvaJ,  on  the  east  by  Portuguese 
pe  Ehodims  were  among  the  «oBtenten"ising  ,e„|„ry  and  the  British  Central  Africa  Pro- 
traders  m  Je  llediterretiean  a^  their  colonies  ,„„„„  ,„j  „  „,,  „„„h„„  ^y  German  East 
were  foimd  «  Spain  us  soolhetn  Italy  and  Africa.  Total  area,  about  ?so.ooo  square  miles, 
Sieily  and  on  the  soUherneosst  of  Asia  Minor,  ^he  river  Zambesi,  which  tr.venes  it  ftom 
In  408  itc.  the  mhabiianB  of  tbs  three  ancient  ^^  ,„  j„,  ji^u,',  „  ,„„  (^^  „„  po,t]„, 
towns  ahandonri  their  hoenei  Old  joined  to  5^,,,^  Soutbem  and  Northern  Rhodesia.  South- 
form  the  new  city  of  Rhodes  (q  v.)  which  from  ,„  Rh„d„ia  (area  174.728  square  mile.)  con. 
now  m  was  the  capital  of  the  i>  and.  The  sists  of  the  two  fonner  3i«ricti  of  Ma.bonaland, 
foundatmn  of  Rhodes  eiecciied  a  tremendous  |„|  Salisbury,  and  Matabcleland.  capitij 
infloenee  or.  the  development  of  the  nade  of  the  bSu,4,„.  NorUJem  Rhodesia  is  divided  into 
"'■'!;^a  SL^  Peloponnesian  war,  Rhodes  sided  ,„  '  „j„  „,  administrators,  namely 
with  Athens  until  41a  IC  when  It  went  over  j,„^,,,„,„  Rhii,  headquarters.  Fort 
to  Sparta-  In  J94  M.,  however,  it  returned  to  j,„„„„  ,„d  Northwesteni  Rhodesia,  headquar- 
the  Athenian  allegiance.    Occupied  by  the  Mace-  ^^^   Ualul 

donians  during  Aleaander  the  Great's  lifetime,  f^,  ,,„,  Limpopo  fonni  the  southern  bound- 
it  revolted  after  his  death  and  defended  its  ,„j  ^le  Matoppo  Hills  and  their  northeast- 
independence  with  splendid  snccMS  agauist  De-  ^^  continuations  fonn  the  watershed  between 
metmis  Polmrcetes  m  3at^(i  The  island  was  y,,  t^sins  of  the  Zambesi  and  the  Limpopo, 
now  at  the  very  height  of  its  poww;  its  com-  Qf  the  tribuUries  flowing  north  to  the  Zam- 
meree  attained  an  unprecedented  developmesit  y^^  q^  ^^^  important  are  the  Shanghani, 
and  by  means  of  its  strong  navy  it  inade  itself  Umfuli,  and  Panyame;  and  of  those  flowing 
master  of  a  stnp  of  territory  on  the  Aswtic  south  to  the  Limpopo  the  Buhye,  Tuli,  Shashl; 
raamland.  The  Athenian  orator  ^schmes  (q.v.)  a^j  Macloutsie.  The  whole  country  is  a  plateaU 
established  a  noted  school  of  oratory  in  the  varying  in  elevation  from  3,500  to  5,000  feet 
city  of  Rhodes,  which  also  became  a  great  centre  j,\^^  sea-level ;  and  in  Southern  Rhodesia  there 
for  the  arts,  especially  sculpture  and  one  of  gre  numerous  mounuin  ranges,  of  which  the 
the  leading  university  towns  of  the  Romsn  chief  js  that  of  the  Matoppo  Hills  already  men- 
world.  Early  ul  the  ad  century  B.C.  fthodes  be-  tioned,  Rhodes'  hurial-place.  Of  the  individual 
came  an  ally  of  Rome  and  enjoyed  its  favors.  In  peaj^j  Mount  Hampden  near  Salisbury,  Hartley 
4a  iLC  it  was  plundered  by  Cassiut  because  it  hill.  Mount  Wedra  near  New  Umtali,  and 
sided  with  Julhia  Ciesar,  and  in  44  A.n  it  was  Mount  Inyanga  are  the  best  known.  There  ap- 
united  to  the  province  of  Asia.  In  061  the  pear  to  be  no  lakes  of  any  importance  apart 
island  was  taken  by  the  Arabs,  hut  was  recoy-  from  the  great  lakes  on  the  frontiers  of  Norih- 
ered  by  the  Byzantmes  who  in  1310  gave  it  ern  Rhodesia  (Tanganyika,  Moero  etc.).  The 
over  to  the  Knights  of  St  John.  The  latter  prevailing  rock-foimations  are  granite  and  mcta- 
held  it  against  the  Turks  untd  152a,  when  it  morphic  rocks,  and  rounded,  projecting  knobs 
was  taken  by  Solyman  11.  In  1851  and  1850  of  granite,  often  of  fantastic  appearance,  form 
the  island  suffered  from  severe  earthquakes.  a  striking  feature  in  the  scenery  of  many  dis- 
Bhodes,  or  Kaatro.  a  town  and  the  capital  "«";  T*=  ='"•"  ».*■  W*"  P""-  °'  f! 
of  S  isla;d^fS'f  Sm.  Same  situ.,^  a|  i„  g",^  Vi^'^^^Z^  LTSS  '0° 
northeasterneatremty     The  modern  town  1.0  ^^^  ^                  u^  ta  prevalent,  and  the 

r.tiii^ofSpSS.?aiXn""r;s?u«  sVhoScr'Thf'si.^EK^r-fcet-s; 

■he  fonn  of  an  .".Phitbcatte  and  is  surrounded  gXro'Sdesil,  mSrof  "hicJC  adaptS 

by  walls  and  a  ditch  dating  from  the  time  of  ,       ^   residence   of   Europeans,  is   sUted   at 

Its  occupation  by  Oie  KmgKt.  of  St    John,  fte  .,          ^  ^i^,^,^  tat,  where 

memorial,  of  whom  cmstitule  the  most  interest.  Ep^'^.'^^hiy^^  ^„  j,  reared,  there  ari  a6«n 

I"* ';"  "*        1        ;<f  i    t^S5,.ll.,  .„5  *^  square  miles.    The  .ununer  season,  from  Dece^ 

hospital   the  palace  of  the  g/andmasler  and  the  g^       ^    „  ,    charact.riaedby  ireat  heat  dur- 

calhedral  of  St.  John  the  1>11=' two  in  a  ruinous  ■       ^    £    ■    j  ^             .       (, '  «     j      ^ 

condition.     The  streets  are  tortuous,  the  most  „'^,v,„  „„%  ,^.  ^J,^,„  ;,'  „„„„„ii„'4™ 


SSue  i^n-g't'-e-SuSts-'TreeTXh-S    ^^'^1,  "e^p^LtVjr-n'S'jJ?  "1 

■  'and  93°. 
icbes,  and 
aany  parts 
v^geUbUi, 
grown,  in 
:,  tobacco^ 

Google 


has  three  ports,  the  one  to  the  north,  the  central.  ^^Z't?.  ^^^XV.^I^lu^:.^l•  V  ^L^  X^ 

and  the  .outhe^st  port;  of  these  the  «ntral  port  5f.  "^"  ^^""i^  vear^  are  Ibout^-u^'and  oV" 

"  '\f/T  Cf  ^et^S^;'in".S?rj't^'e^  ¥l!ran^S^ra*b^fa^Ms'I^St'''SAcbeJ  'a^d 

up  with  sand.    Near  the  naroor  in  anctent  times  ,  ,. _,    .__  ,     ^-^  ,„■,  ■     _ „. 

fr  '^'h^Ti","™  moSv's^  Jti.^r  .'fertile  "d'aic^'^i„S'.°;;i'"v  MS 

lation  IS  about  11,500,  mostly  Turks  and  Jews.  ^^    {„;,.„„,   of   Europe   can   he  gSwn,    In 

Khodea,  Colossua  of.     See  Couisstis.  addition  to  the  native  crops  of  r.icej  tohacxo^ 


KHODIAN  LAW— RHODODENDRON 

mdia-nibber,  and  cotton.  Extensive  tracts  at  extending  its  authority.  Thrft  eoiumns,  one  of 
land  furnish  excellent  pasture.  Gold  has  been  them  assisted  by  subjects  of  Khama,  chief  of 
worked  in  Southern  Rhodesia  from  ancient  times,  the  Bamangwato,  advanced  from  the  northeast, 
and  there  are  striking  remains  at  Zimbabye  the  east,  and  the  southwest  respectively  apon 
(near  Victoria)  and  elsewhere,  of  the  works  Buluwayo,  the  capital  of  Lobengula,  who  had 
erected  by  the  early  miners.  At  the  present  time  succeeded  his  father  Mosilikatse  as  chief  of  the 
little,  if  any.  alluvial  gold  is  fouhd,  but  quartz-  tribe.  The  Matabetes  were  easily  overcome  by 
reefs  are  being  worked  with  more  or  less  sue-  means  of  the  Maxim  machine-guns,  and  fled 
cess  in  various  parts  of  the  country,  especially  to  the  hills.  Toward  the  end  of  1893  Loben- 
around  Gwanda,  Buluwayo^  Gwelo,  Sebakwe,  guia  sent  overtures  for  peace,  together  with  a 
Victoria,  Umtali,  Mazoe,  Salisbury,  Hartley  Hill,  sum  of  money,  but  the  fatal  cupidity  of  some 
Lo  Magonda,  Abercorn,  and  Selukwe.  The  total  men  of  the  Bechuanaland  police  prevented  these 
output  of  gold  for  the  year  1900-1  was  106,783  from  reaching  the  company's  officials.  Accord- 
ounces,  valued  at  $1,919,900.  Coal,  iron,  copper,  ingly  the  Matabetes  who  remained  around  the 
silver,  tin,  plumbago,  and  kieselguhr  have  also  person  of  their  chief,  enraged  by  the  supposed 
been  reported,  and  some  of  them  are  being  rejection  of  their  overtures,  surrounded  a  small 
worked.  Southern  Rhodesia  is  being  rapidly  party  of  Englishmen  under  Major  Wilson,  who, 
opened  up  -by  means  of  railways,  telegraphs,  and  unable  to  escape,  fought  desperately  till  all  were 
roads.  Buluwayo  is  in  direct  railway  communj-  killed.  Lobengula  died  early  in  1894,  and  all 
cation  with  Cape  Town,  1.360  miles,  and  in  iSgg  resistance  was  at  an  end.  Maiabeleland  has 
the  line  from  Salisbury  to  the  Portuguese  coast  since  formed  a  part  of  the  company's  dominion, 
at  Beira  was  opened  for  traffic  A  line  to  con-  but  a  serious  native  revolt,  partly  due  to  the 
nect  Salisbury  with  Buluwayo  is  rapidly  ap-  ravages  of  rinderpest  and  locusts,  hioke  out  in 
proaching  completion,  and  other  subordinate  1896.  Mashonaland  also  revolted  about  the  same 
lines  have  been  projected  or  begun.  time,  but  both  rebellions  were  peaceably  settled 

The   whole   of   Rhodesia,   together   with   tlie  by    Cecil    Rhodes'    personal    influence   over   the 

treeless  plain  of  Barotseiaud  on   the  northwest,  natives.     Consult;   Bent,   'The  Ruined  Cities  of 

acquired  in  1899,  is  under  the  administration  of  Mashonaland'      (1893)  ;     Hall.     'The     Ancient 

the   British   South  Africa  Company,   which  was  Ruins  of  Rhodesia'   (igoa)  ;  Hensraan,  'History 

incorporated  by  royal  charter  in  1^.     Southern  of  Rhodesia'   (1900)  ;  Knight,  'Rhodesia  of  To- 

Rhodesia,  however,  is  more   directly  under  the  day*    (1901)  ;    Leonard,    'How   we   made   Rho- 

control   of   the   imperial   government.     The   ad-  desia'     (1896);    Thompson,    'Rhodesia    and    its 

ministration  is  carried  pn   in  accordance   with  Government*  (189&) ;  Tort,  'Rhodesia  Past  and 

the  company's  charter  as  amended  by  order  in  Present'    (1897). 

council  of  1894  and   1898.     The  senior  adminis-  Rho'dian  Law,  an  early  system  of  marine 

trator,   with   headquarters   at    Salisbury,   has  an  law,  said  to  have  been  compiled  by  the  Rhodians 

administrative  council   of  six  members  and   a  after  they  had  obtained  the  sovereignty  of  the 

legjslative  council  of  ten  members,  the  latter  ^^a.    The  only  rule  that  we  know  now,  though 

mcluding   two   elected    representatives   of   each  ^he   entire  code   was   adopted  by  the   Romans 

of  the  two  great  divisions  of  the  provmce.    The  under  Antoniua  Pius,  is  the  principle  of  generd 

enactmftits  of  these  councils  are  subject  to  the  a.,,erage:  •»  a  cat^o  be  jettisoned  to  lighten  the 

approval  of  the  High  Commissioner  for  South  j^ip,  all  contribnte  to  make  good  the  loss  in- 

Afnca,  who  actsthrough  a   Resident   Commis-  ^^^^   f„r  ,iio   benefit   of   alL"     The   medieval 

sioner.      Jury    trial    was    introduced    in    1899-  naval  law  of  the  Rhodians  was  not  of  Rhodiao 

There  are  resident  magistrates  and  judges,  from  ^^igin.     It  consisted  of  four  distinct  parts,  of 

whom  an  appeal  lies  to  the  Supreme  Court  of  ^^   different  dates,   but   mostly   of   practical 

Cape  Colony,  and  thence  to  the  Judicial  Com-  yajup 

mittee    of    the    Privy    Council.      Salisbury    and  T.t   la-                    .  1  •_  1        ■       ^     .1.        1  .- 

Buluwayo  have  a  regular  municipal  government.  Rhodium   a  metd  belongitig  to  the  plati- 

and  doubtless  this  will   be  extended  in  time  10  ""ni   group,   discovered   by   Wollaslon   in    180+. 

the  rising  towns  of  Umtali,   Gwelo,  Tuli,  Tati,  '*  o«V"  '"  ^mall  quantities  id  various  platinum 

Victoria,  Wankie,  Melsetter,  Enkeldoorn,  Char-  ?^«i./f  =  grayish-white  metal;_is  very  hard  and 

ter,  Gwanda,  etc.     The  revenue  in  igoi-z  was  infusible,    scarcely    softening    in  _  the    flame   of 

$2,176,200  and  the  expenditure  $3,552,800.    The  ^^e  oxyhydrogen  blowpipe;  and  is  unaltered  in 

total  native  population  of  Southern  Rhodesia  is  the  air  at  ordinary  temperatures,  but  oxidizes 

estimated  at  510.00a     The  white  population  of  ^' .=i.  ""ed  heat.  ,  Insoluble  m  acids,  it  is  readily 

Soulhem  Rhodesia  was  about  ir,300;  of  North-  px"5'«d  by  fusion  with  nitre.    The  specific  grav- 

easiern  fihodesia.  16+  JV  ''^  ^''^^  rhodium  is  12  1 ;  its  atomic  weight 

The  ehief  tribe  of  original  native  inhabitants  l^  ^°^    ^""^  compounds  of  this  metal  have  not 

is  that  of  the  Mashonas,  a  peaceful  and  indiis-  t""  ™"'^"  sludied. 

trioiis  race.     In  1836  a  Zulu  people,  known  as  Rhodochrorite,  or  Dialogite,  native  man- 

Matabele,   invaded   the   country   under  a   chief  ganese  carbonate.    It  is  usually  either  cleavable- 

calted  Mosilikatse,  and  easily  conquered  the  in-  massive  or  in  rhombohedral  crystals  of  rose-pink 

digenous  inhabitants.     For   more  than   50  years  or   brownish-red   color.      Its   lustre   is   vitreous 

this  warlike  race  held  undisputed  sway  in  South-  to   pearly;   hardness,   3.5   to  4.5;   rhpmbobedral, 

ern  Rhodesia,  and   appear  to  have   grievously  cleavage  highly  perfect.    Its  most  important  lo- 

oppressed   the   subject   peoples,   but   in   1890   an  calities  are  in  Hungary,  Germany  and  Colorado, 

expeditionary    force    equipped    by    the    British  in  which  State  many  magnificent  specimens  have 

South  Africa   Company  occupied  Mashonaland  heen  found. 

without  opposition    and   founded  the   town   of  Rhododen'dron,  .«   genua   of   shrubs   and 

Salisbury.    The  Matabeles  were  for  a  time  left  trees  of  the  order  Ericacea.    About  aoo  species 

undisturbed,  but  in  1893  'heir  raids  into  Ma-  have    been    recognized,   natives   mainly    of  the 

alionaland  gave  the  company  an  opporttmity  of  cooler  parts  of  the  northern  hemisphere.    Th«f 
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1  eaatem  Asia ;  seven  are  rarely  exceeds  lo  feet  in  height    It  it  consid* 

indigenous  lo  America.     They  are  usually  ever-  ered  less  hardy  than  Ihe  preceding  species,  but 

green,  have  smooth  simple  leaves,  and  terminal  is  widely  cultivated,  especially  in  Europe.     Sev- 

umbel-like    racemes    of    generally    very    showy  era)  remarkably   striking  species  were   discov- 

flowers  for  which  the  plants  are  widely  popular  ered  by  Hooker  and  other  botanists  in  southern 

as  ornamentals.    A  few  species  yield  wood  which  Asia,  those  of  the  Khasia  Hills  being  especially 

is  used  in  turning,  and  cabinet  work,  but  more  noted.    Only  a  few  of  these,  however,  have  been 

largely  as  fuel;  the  flowers  of  others  are  used  introduced  mto  cultivation  and  still  fewer  have 

in  jelly-making,  and  the  leaves  of  a  few  have  been  brought  to  America.     Some  have  flowers 

been  used  medicinally.   They  are  aometimes  made  four  inches  in  diameter,  others  perfumed  Uos- 

to  include  azalea   (q.v.)   by  some  botanists,  but  soms,  and  some  arc  epiphytic  in  their  habits. 
are  usually  considered  distinct,  the  azaleas  being  Consult     Bailey,     'Cyclopedia    of    American 

generally    deciduous.      Some    species    are    only  Horticulture'   (New  York,  igaa-2). 
s  few  inches  tall,  others  exceed  50  feet  in  height  Rhodolite,  a  beautiful  light  red  variety  of 

and  18  mches  in  diameter.  garnet  (see  Gems),  found  only  in  North  Caro- 

Rhododendrons  are  readily  propagated  by  |ina,  highly  prized  as  a  gem,  for  which  it  has 
seeds,  cuttmgs  or  layers  usually  under  glass ;  been  extensively  worked  and  sold  within  a  tew 
but  choice  varieties  are  most  frequently  grafted  years  past.  The  name  is  from  the  Greek  rhodon. 
Upon  seedling  stocks.  The  seeds  are  very  small  a  rose,  the  color  resembling  some  roses  and 
and  are  generally  sown  in  seed-pans  during  early  rhododendrons,  and  unlike  most  garnets,  becom- 
spnng  in  pealy,  sandy  soil.  The  seedlings  are  mg  extremely  brilliant  by  artificial  light.  Anal- 
pricked  off  as  soon  as  possible;  the  greenhouse  ysis  shows  that  rhodolite  is  composed  of  two 
kinds  under  glass,  the  hardy  ones  in  cold  frames  molecules  of  pyrope  garnet  with  one  of  alman- 
until  the  following  year,  when  they  may  be  dite  garnet.  It  occurs  intimately  associated 
grown  in  nursery  rows.  When  planted  in  the  with  the  Cowee  rubies  (see  Rlby)  of  Macon 
garden  they  should  always  be  protected  from  County,  the  crystals  of  the  latter  sometimes  even 
heavy  wind,  and  the  full  glare  of  the  sun.  The  enclosing  the  rhodolite.  It  is  one  of  the  most 
deep  shade  atlorded  by  walls  and  hedges  is,  important  geQi-stones  of  North  Carolina, 
however,  not  generally  desirable.  They  do  not  Rhodonite,  a  rose-pink  or  brownish-red 
succeed  well  as  a  rule  upon  limestone,  limy  or  t^dinic  mineral,  essentially  a  manganL-se  mela- 
clayey  soils,  hut  thrive  best  upon  well  drained,  .in^^j  W„SiO.  It  usually  contains  some  cal- 
though  moist  loamy  soils  imdcrlaid  by  porous  ^^^^  ^nd  iron,  while  zinc  is  present  in  the 
Bubso.l.  Since  the  roots  lie  close  to  the  surface  ^^^■,^^y  fov»lerile,  which  occurs  at  Franklin  Fur- 
no  cultivation  can  be  given,  bnt  mulching  piay  pa^e  and  Ogdensburg,  N.  J.,  in  groups  of 
take  Its  place.  Pine  needles,  marsh  or  salt  hay  magnificent  crystals  several  inches  in  length. 
are  specially  desirable  since  they  are  free  from  Sweden  yields  attractive  specimens,  and  masses 
weed  seeds.  Annual  or  biennial  dressings  of  gf  much  beauty  associated  with  braunite  are 
well  rotted  stable  manure  should  be  given.  The  found  at  Cummington,  Mass.  Its  most  im- 
seed  vessels  should  be  cut  off  when  the  flowers  portant  occurrence  is  near  Ekaterinburg,  in 
have  fallen,  to  divert  the  plant  food  into  new  the  Ural  Mountains,  from  which  locality  the 
flower  buds  and  to  prevent  the  »cattering  wf  seed.  Russians  have  for  many  years  mined  considerable 
The  greenhouse  kinds  retfuirc  very  porous  peaty  quantities  as  an  ornamental  and  semi-precious 
soil,  free  watering  daring  the  summer,-  careful  stone,  for  which  purposes  it  is  highly  esteemed, 
watering  in  winter,  cold  but  not  frigid  quarters  being  cut  into  pillars,  mantels,  table  tops,  jewel 
for  the  Himalayan  species,  and  not  less  than  50  caskets,  etc.  Its  hardness  varies  from  5.5  to  6.5. 
for  the  Javanese  kinds  which  blootn  and  grow  Crystallized  specimens  show  an  eminent  cleav- 
continttously  and  require  more  water  also,  age;  the  massive  forms  are  exceedingly  tough. 
These    last    also  being   epiphytes    require   still  ifke  jade. 

more  open  soil.    They  are  exceptionally  attract-  Rhodope.    r5d'6-pe,    ancient    name    of    a 

ive  when  properly  grown.  mountain  chain    (7,474   feet)    extending  along 

Amon^  the  American  species  the  gr-i^tlaurejij^   b^^^dets  of  Macedonia   and   Thrace.     The 

{R.max>mMm)  is  the  largest,  attammg  a  height  ^^^^^3   ^3,,   ^  ^        ^   yailasi,  the   Bulgarians 

of  30  feet  or  more.    It  is  indigenous  from  Nova  Despoto  Dagh,  both  titles  having  reference  to 

Scotia  to  Michigan  and  southward  in  the  moun-  ^^^  numerous  (Greek)  monasteries  thai  stud  its 

tains   to   Georgia.      In    early    summer   when   its  ^:^^^^      Qf   these   the  most   famous  is   the  vast 

rose  or  lilac  flowers  appear  ya  profusion  it  is  an  fortress-monastery  of  Rilo,  in  the  northwest  of 

imposing  subject   and   is  jtistJy   popular  as   a  the  ranee,   standing  on  its   south   side  in  the 

park  specimen.    If  taken  when  small  from  loose  midst  of  magnificent  pine  forests.    Rilo  has  for 

soil  in  the   woods  it  usually  transplants  well,  generations  been  the  focus  of  the  national  Bul- 

but  nursery-grown  plants  should  be  given  pref-  garian  Church  and  the  mainstay  of  Bulgarian 

ercnoe.    Though  called  maximum,  several  of  the  nationality. 
Asiatic  species  discovered  since  this  was  named  tjv™.j^.      x^j-j  -■     -   ~„j  t^.,™   nf 

.hriih«     It  rorplvpucM-d^  1=  fept     In  ihp  momi-  niiningand    metallurgical    indnstnes.      The   in- 

«i;rs*"from  vlS^n^t^'c^'rgu'it  is  ^eryTom-  b^-bi. ants  are  employed  mainly  in  collieries,  iron- 

mon  but  in  cultivation  is  well  known  as  hardy  "'°'''*'  •'*<^- 

in  New  England.     It  is  one  of  the  parents  of  _     Rhone,  rfln,  a  river  of  Europe  which  rises 

a  host  of  hybrid  varieties  of  remarkable  beauty.  In  Switzerland,  near  the  east  frontiers  of  the 

R.  fonticum.  a  native  of  western  Asia  and  the  canton  of  Valais.    Its  precise  origin  is  commonly 

Iberian  peninsula,  resembles  R.  maximum  but  said  to  be  in  the  Rhone  glacier,  between  Mount 
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Fura  on  the  cut,  the  Gallnstock  on  the  north,  home-made  wine  froiB  the  juke.  The  plants 
and  the  Grimsel  on  the  west,  5,581  feet  above  are  usually  propagated  by  tamma  erf  (tividtd 
the  level  of  the  sea;  but  the  natives  f;ive  the  roots,  thoi^  seed  a  also  med.  They  thrive 
name  of  Rhodan  or  Rotten  to  three  springs  sit-  best  in  rich,  light,  fri^le  loamy  soils,  wdl 
uated  in  a  single  basin  at  the  foot  of  the  Mayen-  drained  but  moist,  ajid  given  libei^  application! 
wand,  at  an  elevation  of  S.382  feet,  the  water  of  of  manure  of  all  kinds.  The  plants  sbodld  be 
which  flows  with  an  equal  temperature  in  siuq-  set  not  less  than  three  feet  aput  each  way, 
mer  and  winter  (61°  to  63°  F.),  and  these  given  dean  cultivation  until  the  foliage  shades 
they  consider  to  form  the  true. source  of  the  the  ground,  and  mulched  with  stahle  manure 
Rhone.  The  waters  from  these  springs  join  the  during  the  winter.  When  two  yean  old  the 
stream  from  the  ^cier  at  a  very  short  dis-  stalks  may  be  used  freely.  They  are  most  easily 
tance  from  their  origin.  The  young  river  dashes  gathered  by  beading  them  down  while  being 
down  with  great  rapidity  into  the  valley  be-  polled.  The  earliest  stalks  are  obtained  by  in- 
nealh,  leaping  from  cascade  to  cascade;  tra-  verting  a  barrel  over  the  plants  and  heaping 
verses  the  centre  of  Valais  in  a  westerly  direc-  manure  around  iL  But  for  forcing,  the  roots 
tion,  and  near  Villeneuve  enters  the  Lake  of  are  dug  in  autumn,  allowed  to  freeze,  covered 
Geneva  at  its  eastern  extremity.  On  entering  with  earth  or  sand  in  cellars,  under  greenhouse 
the  lake  its  waters  are  surcharged  with  mud;  betiches,  etc.,  and  watered.  After  producing  a 
but  on  issuing  from  it,  at  its  southwest  ex-  crop  the  roots  are  thrown  away.  Large  quan- 
trcmity,  at  the  town  of  Geneva,  it  is  of  a  pure  titles  are  cultivated  in  the  Southern  truck  gar- 
deep  blue  color,  soon  after  changed  into  a  dens,  but  the  forced  stalks  are  considered  cn- 
muddy  brown  t^  the  accession  of  the  glacier-  perior  and  generally  command  higher  prices, 
born  Arve,  which  joins  it  I'/i  miles  below  Ge-  Turkey  rhubarb,  formerly  popularly  used  in 
neva.  Proceeding  southwest  to  the  frontiers  of  medicine.  Is  supposed  to  be  derived  from  R. 
the  department  of  Ain  in  France,  it  turns  almost  palmatutit,  but  the  exact  species  seems  to  be 
due  south,  forming  the  boundary  between  that  still  undetermined.  Chinese  Tartary  and  ports 
department  and  Savoy ;  then  turning  suddenly  of  China  were  the  principal  shipping  countries, 
northwest,  traces  the  boundai?  between  the  hut  Asia  Minor  was  also  a  producer, 
same  department  and  that  of  Isere,  and  reaches  Rhumb-line,  a  line  described  on  the  earth's 
Lyons.  Here,  having  at  least  doubled  its  vol-  surface  by  a  ship  sailing  steadily  in  the  direction 
ume  by  the  accession  of  the  Saone,  it  proceeds  of  any  one  point  of  the  compass,  except  one  of 
almost  due  south,  separatii^  the  departments  of  \ht  four  cardinal  points.  A  rhumb-line  laid 
Rhone,  Loire,  Ardeche,  and  Gard  on  the  west,  down  on  a  map  drawn  on  the  principle  of  Mer- 
from  the  department  of  Is^re,  Drome,  and  Vau-  cator's  projection  is  a  straight  line  cutting  the 
cluse  on  the  east.  On  approaching  Avignon  it  meridians  at  a  constant  angle;  but  if  a  rhumb- 
takes  a  more  circuitous  but  still  southerly  line  be  drawn  on  a  globe,  so  that  it  will  cut  the 
course,  separates  the  department  of  Gard  from  meridians  all  at  the  same  angle,  it  will  be  found 
that  of  Bouches-du-Rhone,  traverses  part  of  to  be  a  spiral  curve  such  that  however  far  it 
latter  department,  and  finally  falls  into  the  Gulf  may  be  produced  it  will  always  approach  the 
of  Lyons  in  the  Mediterranean.    At  Aries  it  di-  pole,  but  never  reach  it 

vides  into  two  branches,  the  less  of  which,  under  Rhos,  a  geoiis  of  the  cashew-nut  fanuly 

the  name  of  old  Rhone,  flows  southwest,  form-  (^Anacardiocea).    It  is   found   all   around   the 

ing  the  west  side  of  the  large  delta,  known  by  world,  and   the   species   are  generally   ^rubs, 

the  name  of  the  lie  de  Camargue.    The  main  wi^    simple   or    compound   leav^    and    soull 

branch,  under  the  name  of  Grand  Rhone,  con-  five-taerous  flowers  in  panicles.    Toe  fruit  is  % 

tinues  its  southerly  course,  but  again  divides  into  dry,    one-seeded    drupe,    often    m    conspicuous 

two  branches,  and  enters  the  sea  by  two  mouths,  masses.    Some,    like    the    American    staghom 

Its  whole  course  is  about  580  miles,  of  which  sumac  (Rhus  typhina),  with  its  tropical  appear- 

200  miles  are  in  Switzerland,  and  380  miles  tn  ance    and    the    smoke-tree    (R.    colintts)    are 

France.     It   is    navigable    for   360  miles.     By  planted  for  ornament;  and  the  R.   coriaria  is 

means  of  a  series  of  magnificent  canals,  the  nav-  cultivated    alaig    the    Mediterranean    for    its 

tgation  of  the  Rhone  has  been  continued,  with-  leaves,  a  valuable  material  for  tannmg  leather, 

out    interruption,   to    the    Rhine    (throngft  the  when  a  fine  white  color  it  desired,  as  in  light 

Saone),  Seine,  Loire,  and  Garonne.  •  morocco.  The  foliage  of  some  other  species  is 
also  gathered  for  the  same  purpose.  The  Amer- 
ican aborigines  used  Rhus  berries  for  red,  and 
the  juice  for  black  dyes,  and  the  bark  of  R. 

Rhubarb,  Wine  Plant,  or  Pie  Ptant,  sev-  g}"''"*  is  employed  as  a  mordant  for  red  colors, 

eral    species    of   perennial    herbs   of   the    genus  Oriental   lacquer   is   made   from   inlce   exuding 

Rhfum,  order  of  Polygonaceit.    They  are  natives  *""«   incisions   in  the  bark  of  R.   vtrmnfera. 

of  Asia  and  eastern  Europe  and  have  gener-  Many  species,  mcladmp  the  R.  toneodmdrtm, 

ally  very  large  radical  leaves  with  thick  fleshy  which,  like  R.  wmiw,  is  poisonous  to  the  touch 

petioles,  and  small  greenish  or  whiti*  flowers  (see  Plants,  Poiaowous),  are  used  in  medicme, 

in    rscemes    or   panKulate    fascicles   which   are  *"•*  *«  ^"^  *■■"•'*  o>  certain  specieff  are  made 

borne  on  stent  stalks  well  above  the  foliage.  '"'«    cooling    drinks    or    sharpened    vinegar. 

Several  of  the  species  are  valued  for  bold  ef-  Chinese  galls  arc  produced  by  R.  tmnalata,  and 

fects  in  oraamental  gardening,  and  some  have  candlewax  is  expressed  ftwn  the  berries  of  tiif 

been  used  in  medicine,  but  the  most  important  wax-tree   (R.  Mccedanta),  and  front  R.  vemf 

species   is   the   common   rhubarb    {R.   rhaponti-  eifera,  often  planted  in  Japan,  for  that  purpose. 

cum)  which  has  long  been  cultivated  In  gardens  One  or  two  species  furnish  a  useful  wood, 

for  its  tender,  acid,  esculent  leaf-stalks  which  Rhyacollte,  a  variety  of  orthoclasc,  occnr- 

are  largely  used  for  making  pies,  sauce,  and  ring  in  glassy  ctystals  in  &t  lavas  of  Vesuvius 

preserves   in   spring,   and   to   a   less   extent   for  Italy. 
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Shyme,  a  stanza  in  which  two  or  more  aitd  indinations.    In  some  poeti>  every  line  is 

lines  end  in  a  similar  sound;  also  two  or  more  rhymed  with  some  other.    And  this  may  be  an 

final    syllables    having   the   same    sound.     Since  adjacent  line  or  one  separated  from  its  partner 

rhyme,  in  the  latter  sense,  is  the  most  promi-  by  one  or  more  lines  which  do  not  end  with 

nent  mark  of  versification  to-day,  the  word  is  the   same   rhyme,  but  with  some  other.     The 

usually  understood  to  refer  to  the  coincident  position   of  the   rhyming   pairs   in   the  stanzas 

sound  at  the  ends  of  the  verses.     Rhyme  was  must  be  the  same  in  each  verse  of  the  composl- 

used,  in  a   sense  which  has  now  become  obso-  tion,    and,    moreover,    within    the    stanzas    the 

lete,  to  mark  similarity  of  syllabification  in  other  rhymes  must  occur  regularly,  according  to  some 

portions  of  the  line  than  at  the  end.     Thus  the  fixed  scheme.     In  long  poems,  indeed,  it  is  not 

old  writers  speak  of  rhyming  words  when  they  infrequently  the  case  that  difierent  portions   of 

mean    words    beginning    with    the    same    con-  the   poem   employ   stanzas   in  which   the   rhyme 

sonant,  that  is,  in  alliteration ;  also,  in  Spanish  schemes  differ.     This  is  permissible  because,  on 

ajid  Portuguese  what  we  now  call  assonance  —  a  account  of   the   length   of  the  composition,  the 

coincidence   of   vowels   in    corresponding   sylla-  effect  is  the  same  as  if  it  were  composed  of  sev- 

bles,   without   regard  to  the  consonants  —  was  eral  shorter  poems. 

also   called   rhyme.     Rhymes   of   to-day  demand  It  is  not  necessary  that  every  line  in  the  poem 

agreement  in  final  syllables  of  the  sound  of  the  should  rhyme,  and  some  of  the  pleasantest  effects 

vowels  and  the  succeeding  or  interposed  con-  have  been  produced  by  the  use  of  a  mixture  of 

sonants,  if  there  are  any,  with  a  dissimilarity  of  rhyming  and   not-rhyming  lines.     When   rhyme 

praceding  consonants,  if  there  are  any.    Rhymes  is   totally   absent  poetry   is   spoken  of  as   blank 

of  such  a  character  are  of  three  kinds  in  £ng-  verse.     The  rhyme  does  not  always  occur  only 

lish  :  single,  or  of  one  syllable,  as  flap  and  slap;  at  the  end  of  lines.     It  sometimes  occurs  at  two 

double,  or  of  two  syllables,  as  greeting  and  fleet'  places    within   the    line,   at   the   middle   and    at 

ing ;  triple,  or  of  three  syllables,  as  merrily  and  the  end.     But  this  is  only  a  supplementary  or 

cheerily.      The   single   rhymes   are   often   called  secondary   rhyme ;   it   is   not   to  be   used  except 

male,   and   the   double,   feminine   rhymes.      The  in    conjunction    with    lines    which    have   proper 

triple   rhyme  is  used,  in  English,  principally  in  or  terminal  rhymes. 

■verse  of  a  conversational  or  comic  or  facetious  The  rhyme  scheme  employed,  in  conjunction 
nature.  Rhymes  of  more  than  three  syllables  with  the  kind  of  measure  used,  determines 
are  practically  unknown  in  all  except  the  Persian  the  structural  character  of  poetry  (q.v.).  The 
language  and  its  branches.  In  the  perfect  most  complex  forms  now  used  in  English  are 
rhymes  of  lo-day  the  preceding  consonants,  it  found  in  the  sonnet  (see  Poethv)  and  in  the 
has  been  stated,  must  not  be  the  same;  thus,  Spenserian  stania,  so-called  because  adopted  by 
partake  and  lake  make  perfect  rhymes;  but  not  Spenser  and  used  in  his  'Faerie  Queene.'  There 
partake  and  take,  which  makes  an  inelegance  to  are  a  number  of  artificial  forms  of  verse  known 
the  ear.  The  final  syllables,  moreover,  of  the  as  the  French  forms,  because  invented  and 
perfect  rhymes  must  both  be  accented ;  thus  but-  brought  to  perfection  by  the  poets  of  that  na- 
terfly  will  not  rhyme  with  terribly,  although  the  tion,  in  which  the  positions  of  the  rhymed  lines 
final  syllables  are  suited  in  other  respects  for  vary  greatly  not  only  in  the  stanzas,  but  in  the 
rhyming.  There  are,  however,  rhymes  which  poem  as  a  whole.  The  most  commonly  em- 
occupy  middle  ground  —  permitted  by  the  exi-  ployed  of  these  forms  are  the  triolet,  rondel, 
gencies  of  the  occasion  in  which  they  are  used  rondeau,  vilanelle,  and  ballade, 
(known  as  poetic  license)— which  are  not  to  be  The  modern  use  of  rhyme  was  not  known  to 
tolerated  in  ordinary  occasions  or  if  frequently  the  ancient  Greeks  and  Romans,  We  meet, 
used.  Such  rhymes  are  those  that  neatly  coin-  indeed,  with  some  rhymed  verses  in  Ovid,  in 
cide  in  sound,  and  which  do  not  offend  the  ear  which  the  rhyme  was  evidently  intentional ; 
by  failing  entirely  to  do  so.  Thus  gone  may  be  but  these  examples  are  rare.  It  has  been  used, 
rhymed  with  alone  under  poetic  license.  There  on  the  other  hand,  from  time  immemorial  among 
is  no  rule  by  which  a  permissible  imperfect  the  Chinese,  Hindus,  Arabs,  and  other  oriental 
rhyme  may  be  determined  and  the  only  criterion  nations.  Rhyme  began  to  be  developed  among 
is  to  be  found  in  good  usage  as  established  by  western  nations  in  the  Latin  poetry  of  the  Cbris- 
the  better  class  of  authors.  Some  languages  in-  tian  Church.  It  is  found  used  as  early  as  the 
cline  more  to  the  male  rhyme,  as  the  English,  4th  century,  and  in  subsequent  centuries  grew 
on  account  of  its  superabundance  of  monosylla-  to  common  use  in  the  writings  of  church  officers 
bles ;  others,  as  (he  Spanish  and  Italian,  more  and  ecclesiastical  students.  The  use  of  rhyme 
to  the  female;  the  German  and  French  pos-  in  the  vulgar  dialects  of  Latin  was  even  more 
sess  an  almost  equal  store  of  both.  The  female  general  than  in  ecclesiastical  poems,  as  is  shown 
rhymes  in  French  all  contain  an  e  mute  in  the  by  the  poetic  monuments  of^  the  Romance  na- 
last  syllable ;  and  from  the  beginning  of  the  tions  belonging  to  the  gth  and  loth  centuries. 
16th  century  it  has  been  the  almost  uniform  In  the  Latin  poems  of  the  Fathers  of  the  Church 
practice  among  French  poets  in  dramatic,  he-  of  the  4lh  century  rhymes  are  more  frequently 
roic,  elegiac,  satirical,  and  other  forms  of  poetry  used.  The  most  ancient  relics  of  Teutonic  and 
to  make  couplets  of  male  rhymes  alternate  with  Scandinavian  poetry  arc  not  in  rhyme,  but  are 
others  of  female  rhymes.  In  the  ode  combina-  distinguished  by  alliteration.  The  earliest  use 
tions  of  rhymes  are  used,  but  always  regular,  of  rhyme  in  a  Teutonic  dialect  is  in  Otfried's 
When  two  successive  lines  rhyme  they  form  'Evangely,'  written  in  Prankish,  in  the  latter 
a  rhjTned  couplet,  the  measnre  used  by  Pope  part  of  the  gth  century.  The  oldest  forms  of 
in  his  lamous  "Essay  on  Man.'  Three  sue-  rhymed  verse  are  the  couplet  and  the  contin- 
cessive  rhyming  lines  form  a  triplet;  four  a  uation  of  one  and  the  same  rhyme  through  a 
quatrain,  but  there  may  be  two  pairs  of  rhymes  whole  piece.  The  oldest  poems  of  the  Chinese, 
in  a  quatrain.  Rhymes  are  used  throughout  Indians,  Arabians,  and  of  other  ancient  peoples 
poetry  in  accordance  with  the  author's  own  taste  are  rhymed ;  »«  are  those  of  the  Irish  and  the 

Vol.     1;  — 4J 


igle 


RHYHBR— KIALL 

W«lsb.  In  the  fragments  of  the  earliest  Latin  turned  his  entire  Utention  to  literature  and  in 
poetry  yet  found,  where  the  metre  is  accentual,  1887  made  a  lecturing  tour  in  the  United  States, 
not  quantitative  there  is  a  marked  tendency  He  was  editor  of  the  Camelot  series  of  re- 
toward  rhymed  endings.  This  tendency  wa^  lost  prints  and  translations  (65  vols.,  1886-91),  of 
for  a  time  under  the  influence  of  Greek  poetry  'The  Lyric  Poets'  (12  vols.,  1894-9),  ""d  other 
in  which  the  measures  are  quantitative.  Still  publications  and  has  written:  'The  Great  Cock< 
the  partiality  for  rhymes  was  not  lost,  as  is  ney  Tragedy'  (1891)  ;  'Welsh  Ballads  and 
proven  iw  the  verses  of  Ovid,  and  upon  the  other  Poems'  (1898);  'Frederick  Lord  Leigh- 
decline  of  classicism  (see  Romantic)  they  be-  ton'  (1898);  'The  Wliistiing  Maid'  (1900.); 
came  common.  An  attempt  at  sustained  rhymed  'Celtic  Lore'  (1901);  'Ogam- inscribed  Stones 
verses  can  be  found  as  far  back  as  the  4th  cen-  Preserved  in  Dublin'  (19OZ)  ;  etc. 
tury.  as  evinced  in  the  verses  of  Hilary.  By  Rh™  John,  Welsh  Celtic  scholar:  h.  Pon- 
the  end  of  the  Middle  Ages  rhymed  Latm  verse  terwy 4  Cardiganshire,  3i  June  1840.  He  w-5 
had  reached  .ts  perfection.  (See  Loco^ic  educated  at  Bangor  Normal  College  for  iht 
Vmse.)  For  a  general  discussion  of  rhyme  teaching  profession ;  kept  a  school  in  Anglesey 
schemes  and  verse-forms  consult  G  L.  Ray-  .ni  1865,  and  in  1869  was  graduated  from  Os- 
monds 'Rhythm  and  Harmony  m  Poetry  and  f^^d.  Continuing  his  studies  at  the  Sorbonn- 
B.^'u  i'^l'^.'^n""  .'H'story  of  English  ^nd  College  de  France  in  Paris,  Heidelberg. 
Rhythm3>  (1838)  ;  Parsons  'English  Versifica-  Leipsic,  and  Gottingen,  in  1871  he  was  appointed 
twn';  R.   C   Trenchs    'Sacred  Latm   Poetry.'  inspector  of  schools  for  Flint  and  Denbigh,  and 

Rlmner,  Thomas,  the  familiar  name  of  an  in  1877  professor  of  Celtic  in  Oxford  University, 

eariy  Scottish  poet,  whose  real  name  is  supposed  becoming  in  the  same  year  an  honorary  fellow 

to  have  been  Thomas  Learmount.    He  flourished  of  Jesus   College,   of  which   he   has   been   prin- 

in  the  latter  pari  of  the  13th  century  at  Ercil-  cipal  since  1895.  '  He  was  already  known  as  a 

doune    (modem  Earlston),   Berwick.     To  this  Celtic  scholar  before  the  publication,   in   187;, 

day  the  name  of  Thomas  the   Rhymer  is  pop-  of  his  'Lectures  on  Welsh  Philology'  gave  him 

ularly  known  in  Scotland  as  that  of  a  prophet,  a  high  reputation  in  this  department  of  scholar- 

who  derived  his  powers  from  residence  in  Fairy-  ship.    Later  works  are;  'Celtic  Britain'   (1882); 

land;  and  it  is  only  through  the  discovery  of  the  'Origin   and   Growth  of  Religion  as   illustrated 

manuscript  of  a  metrical  romance  called   'Sir  by  Celtic  Heathendom'  (1887) ;  'Studies  in  the 

Tristram'    (supposed  by  Scott  to  be  his  work,  Arthurian   Legend*     (1S91);    'The    Early   Elh- 

though  this  is  still  a  matter  of  dispute)   that  nology  of  the  British  Isles'    (1891);  "Inscrip- 

he  has  acquired  a  better  claim  to  remembrance,  tions   and   Languages   of   the    Northern    Picti' 

A   good   editbn   of   the    'Tristram'    is   that   of  (1892)  ;   'Celts  and  Pre-Celts;  The  Welsh  Peo- 

M'Neill    (Scottish  Text  Society,   1886).     Con-  pie'    (igoo),  in  collaboration  with  J.  B.  Jones; 

suit  also  Murray's  edition  of  the  'Romance  and  and    'Celtic   Folk-lore'    (1901),     He   has  also 

Prophecies   of   Thomas   of   Ercildoune'    (Early  edited  various  Welsh  texts  in  conjunction  with 

English    Text    Society,    1875);    Scott's     'Min-  J.G.Evans, 

atrelsy  of  the    Scottish    Border'    ( 1806)  ;   and  Rhythm,  rtfhm,  in  metrics,  the  measure  of 

Child  s  'Popular  Ballads'   (Pt.  11.,  1884).  time    or   movement    by   means    of   a    numerical 

Rhynchocephala,     rln-kd-sSfa-la,     a     sub-  proportion  or   harmony.     In  prose   literature  it 

order  of  very  ancient  prosaurian  reptiles,  fossil  follows  ho  regular  law,  but  consists  in  an  ar- 

chiefly  in  the  Old  World  Triassic,  having  much  rangement   of  words   in   an   expressive  succes- 

suptrficial   resemblance   to   lizards,  and   perhaps  sion.     This  arrangement  may  at  times  approach 

in  the  direct  line  of  ancestry,  by  way  of  Spheno-  the  regularity  observed  in  rhythm  in  verse ;  and 

don  which  still  survives  as  a  key  to  the  group,  the  term  prose-poetry   has  been  applied  to  (he 

Tliey    were    unarmored,    terrestrial,    lizard-like  prose    in    which    such     regularity    is    strongly 

creatures,  varying  in  length  from  a  few  inches  marked.     In  poetry,  rhythm  is  reduced  to  law, 

to    six    or    eight    feet.      Important    genera    are  and   consists   in   a   regular   succession   of   arses 

Rhynchosaurus,  Hyperodapedon,  Homieosaurus,  and  theses    (long  and  short;  accented  and  un- 

found  in  Europe  and  India.     The  most  remark-  accented   syllables).     This   results   in   a  precise 

able   genus,   however,    is   Spkenodon    (or   Hat'  cadence,   or   variety   of   cadences;    modified,  of 

teria),  one  species  of  which  is  still  living  in  course,  by  the  pauses  necessary  to  rhetoric.    See 

New  Zea'and.    See  Tuateka.  Phrase. 

Rhy'olite,  a  stlicious  porphyritic  rock  re-  fihyti'na.  See  Sea-cow. 
sembling  granite  in  chemical  composition.  The  rj^q^  ri'al,  Sii  Phineai,  British  military 
name  was  first  given  by  Richthofcn  to  igneous  officer:  b.  County  Tipperary,  Ireland,  15  Dec 
rocks  m  Hungary  distinguished  from  trachyte  j^j.  j,  paris,  France,  to  Nov.  185a  He  en- 
ma  inly  by  a  more  varied  texture  and  the  pres-  tered  the  British  army  as  ensign  in  J794  and 
ence  of  quart^  Tlie  western  Cordilleras  of  became  major  in  the  same  year.  In  1804  he 
America,  as  well  as  like  regions  elsewhere,  con-  ^as  attached  to  the  15th  Foot,  and  in  1808-10 
tam  rhyohte  in  vast  areas.  Rocks  of  the  same  commanded  a  brigade  in  the  West  Indies.  He 
or  similar  structural  character  are  now  known  „as  promoted  major-general  in  1813  and 
also  under  the  names  of  lipante  and  ncvaditc.  ordered  to  Canada  to  participate  in  the  war 
The  rocks  which  petrographers  formerly  classed  against  the  United  SUtes.  He  served  on  ihe 
among  felsites  are  now  mainly  described  under  Niagara  frontier  and  was  chief  in  eomiuand  in 
the  name  of  rhyolite,  which  includes  a  much  (he  campaign  against  (General  Jacob  Broun  in 
greater  number  of  varieties.  the    following   summer.      He    was   defeated   at 

RhfBp  res,  Emeat,  English  author:  b.  Lon-  Chippewa  and  at  Lundy's  Lane,  being  severely 

don  17  July  1859.    He  was  educated  at  Bishop's  wounded  and  taken  prisoner  in  the  latter  en- 

Stortford  and  Newcastle- on- Tyne  and  in  1877  gageraeiit.      He    was    appointed    governor    of 

became  a  mining  engineer.    In  1885,  however,  be  Grenada  in  1816,  was  knighted  ir  •""  "^  " 
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1841  received  full  rank  as  general.  Consult; 
Morgan,  'Sketches  of  Celebrated  Canadians  and 
Persons  Connected  with  Cajiadian  History* 
(1S62). 

Rialto,  re-ai'to,  (i)  the  principal  bridge 
of  Venice  (q.v.),  the  only  one  spanning  the 
Grand  Canal.  It  consists  of  a  single  arch  90 
feet  in  span  and  24  feet  high,  and  was  built 
of  marble  at  a  cost  of  over  $500,000,  in  1590. 
Two  ranges  of  shops  divide  the  bridge  road 
into  three  narrow  parallel  streets.  Shakespeare 
mentions  the  bridge  and  contiguous  promenades 
as  a  rendezvous  in  'The  Merchant  of  Venice,' 
and  the  term  has  become  sjiionymous  with  the 
meeting  places  of  the  theatrical  profession  in 
most  populous  centres.  (2)  The  Rialto  in  New 
York  was  first  applied  to  the  section  on  14th 
Street,  between  Broadway  and  Fourth  Avenue; 
biit  has  now  extended  to  the  west  portion  of 
Broadway,  between  zjd  and  32d  Streets. 

Riazan,  or  Ryazan,  Russia,  (i)  city,  capi- 
tal of  the  government  of  Riazan ;  on  the  Tru- 
besh,  a  branch  of  the  Oka.  It  is  in  an  agri- 
cultural region ;  in  which  the  chief  product 
exported  is  rye.  The  chief  manufactures  of  the 
city  are  w*oolen  and  linen  goods,  leather  and 
needles.  Nearby  is  the  village  of  Grishina,  in 
which  are  large  cutlery  works.  Pop,  about 
48,000.  (2)  The  government  of  Ria?an  has  an 
area  of  16,354  square  mites.  It  is  drained  by 
the  Oka  and  its  tributaries.  The  chief  manu- 
factures are  cotton,  linen,  and  woolen  goods,  and 
leather.  Rye  is  the  principal  grain  exported. 
Pop.  about  1,900,000. 

Rib.  The  ribs  are  a  series  of  flattened,  nar- 
row bones  which  together  with  the  sternum  in 
front  and  the  vertebral  column  behind  form  the 
bony  cage  which  encloses  the  thoracic  organs 
and  supports  the  muscular  structures  surround- 
ing the  chest  cavity.  In  man  there  are  la  pairs 
of  ribs,  of  which  the  first  seven  articulate  di- 
rectly with  the  sternum  by  means  of  their  costal 
cartilages  and  are  called  the  true  ribs.  The 
cartilages  of  the  eighth,  ninth,  and  tenth  ribs 
join  the  cartilage  of  the  seventh  rib  and  are, 
therefore,  termed  falte  ribs,  while  the  eleventh 
and  twelfth  ribs  are  free  at  their  anterior  ex- 
tremities and  are  spoken  of  as  the  floating  ribs. 
The  seventh  rib  is  the  longest  of  the  series,  the 
others  decreasing  progressively  in  size  to  the 
first  and  to  the  twelfth.  The  seventh  is  con- 
sidered the  most  representative  rib,  and  is  de- 
scribed as  having  an  anterior  or  sternal  extrem- 
ity, a  shaft,  and  a  posterior  or  vertebral  ex- 
tremity. The  sternal  end  is  hollowed  slightly 
to  receive  the  cartilaginous  prolongation  by 
which  it  is  connected  with  the  sternum.  The 
shaft  is  flattened  and  has  an  external  and  an 
internal  surface.  Its  lower  edge  is  slightly 
grooved  to  shelter  the  intercostal  vessels  and 
nerve  which  run  parallel  and  close  to  it.  The 
head  presents  two  facets  which  articulate  with 
the  bodies  of  two  adjoining  dorsal  vertebra, 
and  the  neck  is  the  short  portion  between  tiie 
head  and  the  beginning  of  the  shaft.  At  the 
junction  of  the  neck  with  the  shaft  there  is  a 
small  swelling  called  the  tubercle  which  lias  an 
articular  facet  for  contact  with  the  transverse 
process  of  the  lower  of  the  two  vertebr;B  with 
which  the  head  articulates,  and  a  rou<ihcned 
area  for  the  attachment  of  a  ligament.  The 
rib  presents  two  curvatures,  one  around  a  ver- 


tical axis,  and  the  other  about  a  horizontal  axir, 
the  effect  of  which  is  that  the  bone  cannot  bo 
laid  on  a  plane  surface  in  such  a  way  that  both 
ends  and  the  shaft  between  shall  be  in  contact 
with  it  The  point  at  which  the  curvature  is 
most  acute  is  called  the  angle  of  the  rib.  Most 
of  the  ribs  are  so  placej  in  the  body  tha;  their 
sternal  extremities  are  much  lower  tliaa  their 
points  of  attachment  to  the  vertebral  colnmn, 
and  through  this  arrangement  as  well  as  their 
peculiar  curvature,  when  they  are  raised  in  in- 
spiration the  capacity  of  the  thorax  is  increased 
both  ill  its  anieropoeterior  and  lateral  diameters. 
In  some  diseases,  notably  rickets  (q.v.)  and 
emphysema  (q.v. )  whicli  are  characterized  by 
changes  in  the  shape  of  the  chest,  the  ribs  un- 
dergo alteration  in  curvature.  In  children  hav- 
ing rickets  the  anterior  portion  of  the  ribs  sinks 
in  so  that  the  sternum  becomes  more  prominent 
and  the  ends  of  the  ribs  may  be  enlarged  and 
beaded,  forming  what  is  called  the  "rachitic 
rosary."  If,  in  addition  to  rachitis  there  is 
present  some  respiratory  obstruction  from  such 
causes  as  adenoids,  nasal  catarrh,  etc.,  the 
"pigeon"  or  "keel"  breast  may  result.  In  this 
the  lateral  compression  is  carried  to  a  more 
extreme  degree  and  the  cross- sect  ion  of  the 
chest  approaches  the  triangular  shape  with  the 
apex  forward.  A  funnel-shaped  depression  over 
the  lower  point  of  the  sternum  is  sometimes 
caused  by  rickets,  but  may  be  congenital  or  due 
to  the  habitual  pressure  of  a  work  bench  or 
tools,  as  in  cobblers,  for  example.  In  the 
emphysematous  chest  the  ribs  are  thick  and  run 
more  nearly  horizontal  so  that  an  increase  in 
the  anteroposterior  direction  and  outward  bulg- 
ing of  the  middle  portion  are  caused,  giving  rise 
to  the  so-called  barrel-shaped  chest.  The  flat 
chest  is  the  opposite  of  this,  as  its  name  implies, 
and  has  a  short  anteroposterior  diameter.  It  is 
often  associated  with  a  tendency  to  pulmonary 
tuberculosis.  Very  rarely  the  ribs  are  more 
or  less  numerous  than  normal,  but  a  not  un- 
usual deformity  is  the  nonattachment  of  the 
anterior  end  of  the  tenth  rib,  so  that  it,  too,  is 
a  floating  rib.  This  abnormality  is  by  some 
authorities  considered  as  an  indication  of  a  ten- 
dency to  neurasthenia.  Fractures  of  the  ribs 
are  not  infrequent  injuries.  Owing  to  the  more 
sheltered  position  of  the  upper  and  the  greater 
mobility  of  the  lower  members  of  the  series  it 
ig  most  often  the  fourth  to  the  eighth  ribs  that 
are  fractured.  Unless  there  is  some  complica- 
tion, such  as  internal  injury,  the  outlook  is  usu- 
ally good.  The  treatment  consists  chiefly  in 
immobilizing  the  side  of  the  chest  affected  by 
adhesive  plaster  strapping.  In  treating  collec- 
tions of  purulent  fluid  in  the  pleural  cavity,  it 
is  often  necessary  for  the  surgeon  to  resect  por- 
tions of  one  or  more  ribs  in  order  to  secure  free 
drainage.  See  Anatomy,  Osteoi,ogy,  Thorax. 
RibaltB,  (i)  Francisco  de,  Spanish  painter; 
b.  in  Castellon  de  la  Plana,  Valencia,  about  1550; 
d.  Madrid  12  Jan,  1628.  Of  the  Spanish  school 
of  painting,  he  studied  first  in  Valencia,  and 
afterward  in  Italy,  where  he  came  under  the 
influence  of  Raphael.  Piombo,  and  the  Carracci. 
Returning  to  Spain  he  was  received  with  honor, 
and  engaged  to  paint  pictures  for  many  churches 
and  convents  in  Valencia.  His  work  is  remark- 
able for  grandeur  of  conception,  good  taste  in 
composition,  freedom  of  drawing,  and  correct 
anatomical  design,  but  like  other  Spanish jraint- 


nish  jraint- 
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RIBAULT  —  RIBEIHO 


ers  he  was  an  extremist,  depicting  alternately 
agony  and  ecstacy.  Among  his  best  pupils  were 
his  son  Juan  (q.v.),  Ribera  (q.v.),  known  as 
Lo  Spagnoletto,  and  Gregorio  Castenada.  Of 
his  paintings  perhaps  the  best  are :  '  Dead  Christ 
and  Angels,'  'Saint  Francis,'  'Blessed  Soul,' 
and  'I^st  Sisul,'  in  the  Madrid  Museum;  'Saint 
Francis  Embracing  Ch«st,'  'Saint  Peter,'  'Con- 
ception,' and  ''Saint  John  Baptist,'  in  the 
Valencia  Museum;  'Virgin  and  Saint  John  Re- 
turning from  the  Sepulchre,'  at  Munich;  and 
'Saint  Joachim  and  Saint  Anne,'  'Christ  on  the 
Cross.'  and  'Magdalen  at  Sepulchre,'  at  Saint 
Petersburg.  He  also  painted  portraits  of  manv 
prominent  Valendans.  (a)  Juan  de,  his  son. 
flourished  about  1597-1628.  He  painted  so 
nearly  in  his  father's  style  that  their  works  are 
often  confounded.  When  18  he  painted  the 
admirable  'Crucifixion'  in  the  Valencia  Mu- 
seum. Among  his  works  are:  'Saints  John 
and  Matthew,'  'Saints  Mark  and  Luke,'  and 
'A  Singer,'  in  the  Madrid  Museum;  'Pope 
Gregory  the  Great  Celebrating  Mass,'  in  the 
Dresden  Museum;  'Jephtha's  Sacrifice,'  and  the 
'Martyrdom  of   Saint  Catherine.' 

Ribault,  re-bo,  or  Ribaut,  Jean,  French 
soldier  and  colonist  in  the  New  \Votld :  b. 
Dieppe  about  1520;  d.  Florida  1565.  A  Hu- 
guenot, he  was  sent  by  Admiral  Coligny  to 
establish  a  colony  of  French  Protestants  in 
North  America.  He  went  out  in  1562  with  an 
advance  party,  with  which  he  built  a  fortress  at 
Port  Royal  in  the  present  South  Carolina.  A 
garrison  of  30,  'eft  by  him  in  charge,  finally 
mttiinied,  and,  having  slain  their  leader,  set  out 
in  a  crazy  vessel  for  France,  Half -famished. 
they  were  carried  by  an  English  cruiser  to 
London.  Ribault  was  made  governor  of  a  pro- 
posed colony  in  Florida  in  1564,  and  sent  out 
Rene  de  Laudonniere,  who  built  Fort  Caroline 
near  the  mouth  of  the  St  John's.  In  May  1565 
Ribault  himself  with  seven  vessels  and  a  force 
of  300  set  sail  for  the  colony,  where  he  arrived 
28  August.  A  Spanish  expedition  under  Pedro 
Menendez  de  Aviles,  had,  shortly  after  Ribault's 
arrival,  begun  work  on  intrench  men  ts  on  (he 
site  of  St.  Augustine,  and  Ribault  determined 
on  an  attack  before  the  fortifications  had  been 
completed.  His  ships,  however,  were  wrecked 
in  a  hurricane,  and  ^Ienende^,  marching  over- 
land, captured  Fori  Caroline  and  butchered 
almost  all  whom  he  found  there.  Ribault.  with 
most  of  his  force,  was  saved,  endeavored  to 
return,  but  was  intercepted  by  Menendez,  and 


Florida.  Consult:  Gaffard,  'La  Floride  fran- 
gaise'  {1875);  Parkman,  'Pioneers  of  France 
in  the  New  World'  (1885). 

Ribbeck,  Johann  Karl  Otto,  German  philolo- 
gist: b.  at  Erfurt,  23  July  1827;  d.  1898.  In 
early  life  he  went  to  Berlin,  where  he  studied 
under  Lachmann.  Bopp,  and  Bockh.  and  from 
there  to  Bonn  where  he  was  a  close  student  of 
the  methods  of  W'elcker  and  Rit^chl.  Having 
received  his  degree  in  Berlin  and  traveled  for 
a  year  through  Italy,  in  185,1.  he  returned  to 
Berlin,  where  he  entered  Bockh"s  school.  He 
then  became  a  teacher,  being  called  successively 
to  Elherfeld.  Bern.  Kiel,  Feidelberg.  and  finally, 
in  1S77.  to  Leipiig.  there  becominu  the  successor 
of  his  former  master,  Ritschl.     Ribbeck's  works 


are  mostly  confined  lo  criticisms  of  Latin  poetry 
and  to  classical  character  sketches  and  liisplay 
a  profound  knowledge  of  the  classics  combined 
with  a  brilliant  style  of  essay.  Among  them  are : 
'Vergelii  Opera,'  with  prolegomena  and  critical 
notes(s  vols.,  1859-69)  ;  'Tragicorum  Latinorum 
reliquia'  (1862);  'Comicorum  Latinorum  re- 
liquis'  (1855);  'Derechteund  unechte  Juvenal' 
(1865);  'Horace's  Epistles'  (1869);  'Zur  Lehre 
von  den  Latein  Partiketn'  (i860);  'Dit 
romische  Tragodie  im  Zeitalter  der  Republick' 
<i87S);  Plautus's  'Miles  GloHosus'  (t88t1; 
the  biography  of  Friedrich  Ritschl  {2  vols., 
1879-Si);  'Geschichte  der  romischen  Dichtung' 
(3  vols,,  1889-92;  ad  ed,.  1897-icjoo);  and  iht 
classical  character  sketches  { which  appeared  in 
the  Rheinitche  Museum,  of  which  he  became 
editor  in  1876)  'Alazon'  (1882),  'Kolax' 
(1885),  and  'Agrockos'   (1885), 

Ribbed  Vaulting.      See  Gothic  Abchiiec- 

Ribbon,  a  narrow  web,  generally  of  silk, 
used  for  tying  and  ornamental  purposes.  Rib- 
bon-weaving is  a  special  branch  of  the  textile 
industries.  In  modern  looms  as  many  as  qo 
ribbons  are  simultaneously  woven  in  one  ma- 
chine. Mixed  fabrics  of  silk  and  cotton  are  now 
largely  employed.  See  Silk  and  Silk  Industry, 

Ribbon-fish.    See  Deep-sea  Life. 

Ribbon -snake,  a  garter  snake  (q.v,)  of 
slender  form  and  conspicuous  stripes. 

Rib'bonism,  in  Irish  history,  the  name 
given  a  group  of  secret  associations  among  the 
lower  classes  in  Ireland  throughout  the  half 
century  extending  from  i82cr-7o,  at  its  greatest 
height  from  about  1835  to  1855.  Its  origin 
and  organization  are  alike  wrapped  in  obscurity, 
but  it  appears  in  the  beginning  at  least  to  haii 
been  political  in  its  aims,  and  it  seems  probablt 
that  it  grew  out  of  the  northern  Defenders 
who  banded  themselves  to  oppose  the  Orange 
organization.  Earlier  associations  with  some- 
what similar  aims  were  the  Whiteboys  and  the 
Threshers,  and  in  particular  corners  oi  the 
island,  the  Carders,  Shanavesis,  and  Caravats. 
Though  everywhere  condemned  by  the  Roman 
Catholic  clergy,  Ribbonism  included  none  but 
Roman  Catholics  within  its  numbers,  and  it 
maintained  its  influence  by  a  system  of  oaths 
and  secret  signs  and  passwords.  One  striking 
feature  of  Ribbonism,  as  distinguished  from 
most  Irisli  patriotic  associations,  was  the  bet 
that  its  adherents  belonged  exclusively  to  the 
very  lowest  and  most  ignorant  classes,  the  hum- 
bler peasantry,  farm  servants,  laborers,  and 
petty  shopkeepers,  hardly  even  the  smallesl 
farmers  or  their  sons  apparently  belonging  to  il 
in  any  part  of  Ireland.  So  far  as  there  was  ^T 
unity  in  its  aims,  it  aimed  at  making  itself  * 
public  conscience  on  alt  agrarian  questions:  hut, 
the  Ribbonism  of  one  period  and  of  one  district 
was  not  the  Ribbonism  of  another.  In  L'IslH 
it  professed  to  be  a  defensive  or  retajiatotj 
league  against  Orangeism.  In  .Munster  it  was 
at  first  a  combination  against  tithe -proctors,  Ii" 
Connaught  it  was  an  organization  against  raCK- 
renting  and  evictions.  In  Leinster  it  often  y"^ 
mere  trade  unionism.  The  name  originated  in  > 
badge  worn  by  the  members, 

Ribeiro,  re-ba'roo.  Benwrdim.  Ponugue.'e 
poet:  b.  Torrao,  Alemtejo,  about  i486;  i-  ah™ 


V  Google 


RIBEIRO-FERKEIRA  —  KIBOT 

1550.    He  appears  to  have  been  a  gentleman  of  1870  and  in  1878  entered  the  Chamber  of  Depu- 

ihe  chamber  at  the  Portuguese  court  and  to  have  ties    for   Boulogne-sur-Mer.      He   was   minister, 

been   involved   in   an  unhappy   love   affair   with  of  foreign  affairs  in  the  cabinet  of  de  Freyciiiet, 

Donna  Joana  de  Vilhena,  a  relative  of  the  king.  1890-3,  assisting  in  forming  the  alliance  between 

He  was  one  of  the  first  to  introduce  in   Portu-  France  and  Russia,  concluded  during  that  period. 

guese  literature  the  Italian  pastoral  style  which  In  January   1893  he  was  made  president  of  the 

has  since  prevailed  in  Portugal.    Of  his  writings  cabinet  and  held  this  office  during  the  investiga- 

there    are    still    extant    five    idylls    and    several  tions   of   the    Panama   scaodals ;    also   again   in 

lyrics  beside  his  best  known  work,  the  pastoral  1895   after   the   election  of   Faure   as   president, 

romance    'Menina   e    Moqa'    (1554).      Editions  He  was  superseded  by  Bourgeois  in  October  of 

of  the  *Obras  de  Bernardim  Ribeiro'  were  pub-  that   year.     His    most   important   speeches   have 

lished  in   1645,   1785,  and   1852,  and  in   1891   an  been  on  finance,  foreign  affairs,  and  freedom  of 

excellent  edition  of  'Menina  e  MoQa'   with  a  education.    In  the  latter  cause  he  took  a  posi- 

'Prefacio'  was  edited  by  Dom  Jose  Pessanha.  tion    opposing    the    recent    persecution    of    the 

Ribeiro-Ferreira,  far-ra'e-ra  Thomaz  An-  religious  orders  and  published  in  1900  a  work 
tonio,  Portuguese  poet;  b,  Parada  de  Gonta,  entitled  <Reforme  de  I'Enseignement  seeondaire' 
Portugal,  I  July  1831  ■  d.  1901.  He  was  edu-  embodying  his  observations  as  chairman  of  the 
cated  for  the  bar  at  Coitnbra  and  in  1870  was  committee  appointed  to  make  inquiry  mto  the 
appointed  secretary-general  of  the  Portuguese  state  of  secondary  education.  He  has  also  pub- 
colonies.  In  1878  was  appointed  colonial  secre-  hshed  'Biographie  de  Lord  Erskine  (1B66)  ; 
tary,  minister  of  the  interior  in  i88i,  and  in  and  ^Acte  du  5  Aout  1873  POur  1  Establissement 
1885  and  in  1890  was  minister  of  public  works,  d'une  Cour  supreme  de  Justice  en  Angfeterre' 
He  was  minister  to  Brazil  in  1895-6.    As  a  poet  (i874J. 

he    attained    high    rank,    his    work    exhibiting  Ribot  Augustin  Thiodule,  French  painter: 

much  grace  and  a  fervid  patriotism.    His  works  b.  Breteuil  (Eure)  8  Aug.  1823;  d.  Colombes  11 

include:  'Sons  que  passam'  (1854) ;  <Vesperas'  Sept.  1891.    His  only  schooling  in  art  was  ob- 

(1858)  ;  <Don  Jaime*   (t86l)  ;  'Delfino  do  Mai'  tained  by  copying  pictures  in  the  Louvre.     His 

(1868)  ;  'Dissonancias>  (1890) ;  etc.  early  works  were  household  and  kitchen  scenes; 

Ribera,     r5-ba'ra,     Josfi     or     Juscpe     de  'Cooks';  'The  Dinner  Hour> ;  'Interior  of  the 

(known  as  «Lo  Spagnoletto"),  Spanish  painter;  Kitchen';    'The  Merry  Cook,>  and    'Poultry.* 

b.   Jativa,  kingdom  of  Valencia,  12  Jan.   1588;  After   1865  he  painted  religious  subjects;  but 

d.    Naples  1656.     Although  early  entered  at  the  chose   to   interpret  them  by  selecting  scenes   of 

University  of  Valencia,  he  preferred  the  studio  modem    life    which    he   gave    with    a    startling 

of   Francisco  de  Ribalta    (q.v.)    to  the  schools  realism,  'Jesus  in  the  Temple > ;   'Saint  Sebas- 

of   book-learning.     He   eventually   left  Valencia  tian>    and   <l"he   Good   Samaritan,'   now  in  the 

for  Naples,  and  thence  took  up  his  residence  at  Luxembourg  gallery  are  examples  in  this  vein. 

Rome,   where    he   was   given    the   name   of    Lo  In  his  early  days  he  was  forced  to  practise  his 

Spagnoletto,    «the    Little    Spaniard."      Here   he  art  during  the  night  hours,  and  this  no  doubt 

studied  the  works  of  Raphael  and  the  Caracci.  confirmed  his  predilection  for  concentrated  light 

He  also  visited  Parma  and  Modena  and  copied  and   strong   shadows.      In   this   he   is   allied   to 

the  paintings  of  Correggio.    It  is,  however,  very  masters  of  the  Dutch  school,  while  in  the  frank 

evident  that  while  he  was  at  Naples  Cavaraggio  realism  of  his  methods  he  is  classed  with  Velas- 

exercised   a   preponderating   influence   over    his  Quez  and  Ribcra.     In  later  life  he  painted  his- 

style,  and,  though  a  Spaniard,  he  must  be  ranked  torical   and   genre   subjects    in    addition   to   hia 

as  one  of  the  most  pronounced  representatives  of  earlier  field  of  subjects. 

the   Naturalistic   School  of  Naples.     Pedro  de  Ribot,  ThSodule  Armand.  French  psychol- 

Madrazo  calls  him  "a  most  excellent  painler,  who  ^gj^t ;  b.  Guingamp  18  Dec.  1839.    He  was  edu- 

finds  his  place  among  the  greatest  Itahar,  mas-  c^ted  at  the  Lycee  de  St.  Brieure  and  the  Ecolc 

ters,"     Both   m  colormg,  chiaroscuro  and   ana-  Normal    Superieure,   where    he    was    graduated 

tomical  know  edge  he  excels  tnany  of  the  Nea-  ;„  igfitf.    He  held  the  chair  of  philosophy  at  the 

politan  school;  but  he  general  y  chose  gloomy  j  ^^  „(  ^^^^^i  ^„^  ^^  l^^^j    f^^j^  ^^en  he 

austere  or  revolting  subjects  for  his  powerful  „„t  ^^  p^^js  and  devoted  himself  exclusively 

brush,   and   these   he   treated   with   a   wild   and  to    researches    in    experimental    psychology    in 

extravagant   fancy   which   deepened   the   horror  histological  and  physiological  laboratories  and  in 

^l^LT."'^™^V'ir%li",^)'V4.'l";^:r:^r.  '^e   msane   hospitals.     In   r876  he   founded   the 


Chained    to    the    Rock' ;     'The    Torment    of 


'RevTie  Phitosophique,'  and  in  1885  began  his 


Sayphui' ;  -The  Flay.ng  of  Sa.nt  Battholct  „„„„  „  ,1,  sM„„",.  since  1888  he  has  bee., 
mew';  'Saint  Sebastiatt  Transfixed  with  Ar-  professor  of  experimental  and  comparative 
'm  J'l}  ?  ""'^'■I'o  Mitsenm  Madrid) ;  ps^hology  in  the  College  of  Prance.  In  his 
'The  Martyrdom  of  Saint  La'^'rence'  (Dresden  5„,  ^^^  ,j^  Psychologle  anglaise  eon- 
Gallery)  His  etchings,  of  which  he  has  left  «;,  ,emp„„i„e>  (,8;^)  he  initiated  a  new  school 
are  mostly  tgnre  pictures  of  great  spirit  and  „!  psychological  research  in  France.  Themelhoi! 
power.  He  had  a  great  nnmher  of  pnpils  and  e„p|„  j  ,„  m,  „„,,  j,  j,,  consistently  fol- 
mtitators,  among  whom  were  Salyator.  Ros.  ,„,j  |„  ,„eeeeding  ones.  Ignoring  all  non- 
anil  Lncio  Giordano  Con.uUi'Diccionano  his-  „„„i3|  elements  iS  mental  life,  he  seeks  his 
torico  de  las  hellas  jrtes'  (iSeo) ;  and  Diccion-  ,„„,„  j„  ,h,  observation  and  measnrement  of 
«no  Eneiclopedico  Hispano-Amcncano'  (1895).  „„„„,  phenomena  in  the  individual ;  and  the 
Ribot,  rij-bo,  Alexandre  Felix  Toseph,  comparison  of  observed  psychological  phenomena 
French  statesman;  b.  Saint  Omer  7  Feb.  1842.  in  races,  in  infants  and  in  animals.  His  other 
He  was  educated  at  the  Lycee  of  St.  Omer  and  works  are  'Psychologic  allemande  content., 
studied  law  in  Paris  where  he  was  admitted  to  poraine'  (1879) ;  'Les  Maladies  de  la  Mimoii*' 
the  bar  in  1863.    He  entered  public  official  life  in  (1881)  ;  'Les  Maladies  de  la  Volonti'   (i^) 
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*Le»  Maladi«  de  la  Personnaliti>  {1885);  'La 
Psychologic  de  I'Attention'  (1889) ;  'L'Herc- 
diti  psychologique'  (1893);  'Psychologic  des 
Sentiments'  {1896);  'L'Evolution  dea  Ideea 
ginerales'     (1897). 

Ribs.     See  Anatomy ;  Osteology;  Thorax. 

Kicwdo,  rl-kar'do,  David,  English  political 
economist:  b.  London  19  April  I7?2;  d.  Gat- 
combe  Park,  Gloucestershire  II  Sept.  1803.  His 
father  was  a.  prosperous  Jew,  born  JD  Holland, 
but  settled  in  England  since  his  youth,  and  a 
member  of  the  stock  exchange.  The  son  was 
educated  in  England  and  later  in  Holland,  but 
had  no  university  training  and  entered  his 
father's  business  at  14.  He  married  early  and 
conformed  to  the  Christian  religion,  whereupon 
an  alienation  with  his  father  necessitated  his 
talcing  up  business  on  his  own  account.  In  this 
he  was  immediately  successful  and  made  a 
fortune  on  the  stock  exchange,  at  the  same  time 
preserving  an  honorable  reputation.  In  1799  he 
became  interested  in  Adam  Smith's  'Wealth  of 
Nations'  and  turned  his  attention  to  the  scien- 
tific treatment  of  questions  connected  with  bank- 
ing and  finance.  His  first  contributions  to  the 
subject  appeared  as  letters  in  the  Morning 
Chronicle  in  1809  and  later  appeared  in  a 
pamphlet  entitled  'The  High  Price  of  Bullion 
a  Proof  of  the  Depreciation  of  Bank-notes.' 
The  report  of  the  bullion  committee  in  _  18  to 
coincided  with  the  principles  of  Ricardo  in  its 
attributing  the  depreciation  of  the  currency  to 
excessive  issues  of  the  Bank  of  England  and 
in  recommending  a  resumption  of  cash  pay- 
ments. In  1816  Ricardo  proposed  a  scheme  for 
making  bank-notes  exchangeable  for  standard 
bars  of  gold  bullion  instead  of  coined  gold.  The 
scheme  was  adopted  in  1819,  but  had  to  be  aban- 
doned on  account  of  the  temptation  to  forgery. 
In  1817  appeared  his  principal  work,  'On  the 
Principles  of  Political  Economy  and  Taxation.* 
This  work  instead  of  being  a  historical  or 
philosophical  treatment  of  the  general  theme  is 
rather  a  specialized  examination  of  such  factors 
as  value,  rent,  wages,  etc.,  and  his  contributions 
to  these  subjects,  while  not  absolutely  original, 
yet  were  for  the  first  time  stated  with  fulness 
and  authority.  His  writings  have  had  a  pro- 
found influence  upon  modern  doctrines,  though 
his  views  are  not  now  fully  accepted,  James 
Mill  and  J.  R.  McCullock  were  his  disciples. 
He  retired  from  business  in  1814,  and  in  i8lg 
entered  Parliament  for  the  Irish  borough  of 
Portarlington.  He  held  the  seat  until  his  death 
and  contributed  to  important  discussions  of 
financial  questions.  Consult  'Life*  by  McCul- 
lock C1846). 

Ricaaoli,  rS-ka's6-le,  Babon  Bettino,  lul- 
ian  statesman;  b.  Florence  9  March  1809;  d. 
'  near  Siena  23  Oct.  1880.  He  first  entered  public 
lite  in  1847  when  he  submitted  to  the  Grand 
Duke  Leopold  of  Tuscany,  plans  of  governmental 
reform  which  the  latter  saw  himself  forced  to 
adopt.  Rica  soli  became  mayor  of  Florence 
in  1847  and  in  the  following  year  was  elected  to 
the  "Tuscan  parliament,  and  helped  to  bring 
about  the  recall  of  the  grand  duke.  After  the 
battle  of  Novara  (1849)  and  the  restoration 
of  Austrian  influence  he  retired  to  private  life 
and  devoted  himself  mainly  to  the  scientific 
study  and  practice  of  agriculture.  When  the 
revolutionary  movement  of   1859  compelled   the 


grand  duke  to  flee,  Ricasoli  became  minister  of 
the  interior  and  in  August  of  the  same  year, 

dictator.  He  resolutely  opposed  all  attempts  at 
a  restoration  of  the  grand-ducal  government  and 
labored  for  the  annexation  of  Tuscany  to  Sar- 
dinia, which  was  accomplished  in  March  1S60. 
He  was  made,  thereupon,  governor  of  Tuscany 
and  was  a  member  of  the  first  Italian  parliament 
which  assembled  in  186 1.  In  June  he  suc- 
ceeded Cavour  as  head  of  the  ministry  and 
sought  to  carry  out  his  predecessor's  polijy,  but 
he  could  make  no  head  against  the  opposition 
and  in  March  1862,  made  way  for  the  ministry 
of  Ratlazzj  CQv-).  He  assumed  office  once 
more  in  the  early  part  of  1866,  conducted  public 
affairs  with  ability  during  the  war  against  Aus- 
tria, but  met  with  no  success  in  his  internal 
policy  of  decentralization  and  financial  reform 
because  of  his  inability  to  rally  a  parliamentary 
majority  to  his  support.  He  resigned  in  April 
1867,  to  be  followed  by  Rattazzi,  but  remained 
a  member  of  the  chamlier  of  deputies  till  his 
death,  though  taking  no  very  active  part  in 
affairs.  His  'Letters  and  Papers'  were  pub- 
lished hy  Tabarrini  and  Gotti  at  Florence  in  lo 
volumes  C1886-1894), 

Ricciardelli,  rEt-char-delli,  Daniele.  See 
VoLTEKRA,  Daniels  ba. 

Riccio,  ret'cha,  or  Rizzio,  rfit'se-6,  David. 
Italian  secretary  to  Mary  Queen  of  Scots :  b, 
Pancalieri  about  1533 ;  d.  Edinburgh,  Scotland, 
9  March  1566.  He  was  educated  as  a  musician, 
and  in  1561  went  to  Scotland  in  the  train  of  ihc 
Marquis  of  Moretto,  ambassador  of  the  duke  of 
Savoy.  At  first  a  singer  in  Queen  Mary's  pri- 
vate chapel,  in  1564  succeeded  Raulet  as  the 
queen's  secretary.  The  causes  of  his  elevation 
have  been  variously  eitplained.  Coincident  with 
the  event  was  Mary's  determination  to  act  in 
matters  of  state  independently  of  the  Scottish 
nobles  or  even  of  her  uncle  of  Lorraine,  and 
the  supposition  is  natural  that  in  Riccio  Mary 
found  a  safer  confidant  than  in  her  former 
French  secretary.  After  the  queen's  marriage 
to  Damley  in  July  1565,  Riccio  rose  even  higher 
in  the  favor  of  Mary,  and  it  was  Mary's  avowed 
intention  to  make  him  her  prime  minister.  His 
intimacy  with  the  queen  aroused  the  jealousy 
of  Darnley  and  his  haughty  behavior  made 
enemies  of  the  nobles.  The  conspiracy  formed 
to  remove  the  objectionable  secretary  was  pre- 
cipitated into  action  by  Mary's  refusal  to  pardon 
Moray  and  other  e:tiles  in  England.  Its  leaders 
were  the  relatives  of  Damley,  Lord  Maitland 
who  had  fallen  from  power,  and  leading  Prot- 
estants including  probably  John  Kno^c ;  with 
the  English  government  standing  as  a  neutral 
abettor.  Riccio  was  dragged  from  the  queen's 
supper-chamber  in  Holy  rood  palace  and  des- 
patched with  at  least  56  wounds. 

Rice,  Alice  Hegan,  American  humorous 
writer:  b.  Shelby\'iire,  Ky.,  11  Jan.  1870.  She 
was  educated  at  Hampton  College,  Louisiillt; 
Ky.,  and  was  married  to  C.  Y.  Rice,  of  Louis- 
ville, in  1902.  Her  first  book,  'Mrs.  Wiggs 
of  the  Cabbage  Patch'  (1901),  attained  ex- 
traordinary popularity,  and  was  followed  by 
'Lovey  Mary'  (1903);  'Sandy'  (igoj). 

Rice,  Allen  Thorndike,  American  editor: 
b-  Boston,  Mas-^!.,  18  June  1853:  d.  New  York 
16  May  iSSa  He  was  graduated  from  Oxford 
in  1875  and  in  1876  purchased  the  'North  Amer- 
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ican  Review"  of  which  he  became  editor.     He  (1877);    <By   Celia's    Arbour'    (1878);    *The 

was  one  of  the  promoters  of  the  Chamay  ex-  Chaplain   of  the   Fleet'    (1S79);    'The  Seamy 

pedition   which   m    1879   investigated   the   ruins  Side'    (1881).     Rice   wrote   also  a    'History  of 

of  primitive  civilization  in  Central  America  and  the    British   Turf    (1879}. 

Mexico.    He  was  actively  interested  in  politics.  Rice,  Wallace  (de  Groot  Cecil),  American 

an  earnest   advocate  of   a   more   efficient   copy-  literary  critic ;   b.   Hamilton,   Ontario.   10   Nov. 

right    law,    and    was    chiefly    instrumental    m  1859.    He  was  graduated  from  Harvard  in  1883 

securing  the  introduction  of  the  Australian  bal-  and  admitted  to  the  Chicago  bar  in  1884.    He  has 

lot  system  into  the  United  States.    In  1889  he  served  as  reporter  and  critic  on  various  Cbi- 

was  appointed  minister  to  Russia,  but  died  be-  cago   papers,    and    has    published    'Under   the 

fur  the  dale  set  for  sailing.     He  edited  'Rem-  Stars  and   Other   Songs  of  the   Sea'   with   B. 

iniscences    of   Abraham   Lincoln'    (1886)    and  Eastman  (i8g8) ; 'Heroic  Deeds'  (1898) ;  <F!y. 

contributed    to    'Ancient    Cities    of    the    New  ing  Sands'    (1898);    'Wild  Animals'    (1901); 

World'(i887).  g(c_ 

Rice,  Edmund,  American  military  officer:  Rice,  WilUam  Morton  Jackaon,  American 
b.  Cambridge,  Mass.,  1842;  d.  Wakefield,  Mass..  painter:  b.  Brooklyn  18  Feb.  1854.  He  grad- 
zo  July  1906.  He  entered  the  Union  army  in  uated  at  Cornell  University  in  1874  and  studied 
1861,  received  rank  as  captain,  was  voted  a  art  under  Carroll  Beckwith  in  New  York,  after- 
medal  of  honor  by  Congress  for  bravery  at  ward  at  Paris  under  Carol  us- Dii  ran.  In  i88fi 
Oettysburg,  and  was  mustered  out  with  rank  jie  became  a  member  of  the  Society  of  Ameri- 
as  colonel  in  1865.  He  entered  the  regular  can  Artists  and  in  1900  an  associate  of  the 
army  in  1866,  was  promoted  colonel  and  in  1877  National  Academy  of  Design.  He  was  awarded 
serv«l  for  a  time  on  the  staff  of  General  Sko-  a  bronze  mcda!  at  the  Pan-American  Exposition, 
bcleff  in  the  Turko-Russian  war.  He  was  ap-  j^j  "^  ' 
pointed  inspector-general  in  1898,  and  in  1002-3  „.  ,,,-„.  vi  _^t.  .  j  . 
was  colonel  of  the  19th  Infanfry.  He  warre-  ^  S""!.',  Y'^^,  "^"^  ^""""i?"  H?"""'' 
tired  in  1003.  The  trowel  bayonet,  stacking  ^-  Marblehead,  Mass.,  21  Nov.  1845.  He  was 
swivel,  and  knife-intrenching  bayonet  now  in  graduated  from  Wesleyan  Lniversity  in  1865, 
use  in  the  United  SUtes  army  were  his  inven-  ^^  "^^  professor  of  geology  and  natural  his- 
lions.  tory  there  1867-84;  and  of  geology  alter  1884. 
He  was  assistant  geologist  of  the  United  States 

Rice,  Isaac  Leopold,  American  lav^er:  b.  Geological  Survey  1891-3,  and  president  of  the 

Wachenheim,    Bavaria,  23   Feb.    1850.     Coming  American   Societ^   of   Naturalists   in    1891.     He 

to    Philadelphia  with  his  parents   in    1856,  he  has  published   'Geology  of  Bermuda'    (1884); 

was  educated  at  the  Boys' Central  High  School  'Science    Teaching    in    the    Schools'     (i88g)  ; 

of  that  city,  and  showing  a  genius  for  music  'Twenty-five  Years  of  Scientific  Progress  and 

was  sent  to  Paris  to  complete  his  musical  train-  Other  Essays'   (1894)  '•  and  an  edition  of  Dana's 

ing.      In    1868   he   visited    England   and   taught  'Text-book  of  Geology'   (1897). 

there  music  and  the  languages  for  a  year  when  Rjce  Wild  or  Indian.    Sec  Grasses  i»  the 

he  settled   in  New   York,  teaching   music   for  United  States. 

a  time  and  then  entering  Col ui^a  Law  School  Ri„.bird,  in  the  United  States  the  bobo- 
from  which  he  graduated  m  1880,  taking  prizes  jj^  (q.y.),  so  called  in  the  South  Atlantic, 
in  constitutional  and  international  law.  He  v.,.  ;,  ,',  _  -01-;™.=  «.«►  in  mo  inia  aiitnTnn 
(o.„drf  the  S=h«l  of  Politic!  Sci,n=.  .nd  ""fj^  ric"c?„p"™  *."£,,.  iX,.  SS? 
knirer    aSSa-a),    and    .uWqu.ntbr    m-  ^^^    ta„d,„„,    finch-lifc.:   w.a.tr-hirf    tMunia 


_  .;,  the  Columbia  Law  School  (1B84-6).  „      -^^^j     3,,„  k„„„„   3,  ^he  Java   sparrow 

--,-  -  A  ^P*^"^''^' .'"  It  T  ?>  .?n^  «nd  paddy  bird.  It  possesses  a  large  pinkish 
Ml  and  director  in  the  lines  now  constitut  ng  ^,;,  ^^  ^  ^  .^  ^^  ^  ^  |,^„^ 
the  Southern  Railroad,  and  for  a  time  fore  gn  (he  cheeks  of  the  male  white,  and  the  legS  Hesfi^ 
representative  of  the  Philadelphia  &  Reading  in  southern  Asia  on 
Railway.  He  has  Uken  an  active  part  in  the  ^^^^^^^  ^f  jjj^  ravaKcs  it  commits  in  the  rice 
application  of  «l^ft"9'ty  '» .J""4Jf  "'''■^"  ^PJ  fidds,  but  is  frequently  brought  to  Europe  and 
IS  prominently  identified  with  many  financial  Amedca  as  a  ca^e-bird. 
mterests.  He  founded  'The  Forum'  in  it«5  and  _,  ._.,„',  »„.j,„_  —u.  -ri. 
is  a  leader  in  international  chess.  He  has  .  .*""  t^^*^'  *™«™=«'.  The.  The  rice 
published  'What  is  Music?'  (1875).  and  has  3|^„r.h  J^K  "^  T  '"  r"?- ''w"n^ 
wHt.,Mi  manv  artir-lre  in  leadlnir  reviews  middle  of  the  17th  century,  when  Sir  William 
written  many  articles  in  leading  reviews.  Berkeley  made  an  attempt  to  raise  rice  in  Vir- 
Rice,  James,  English  novelist:  b.  North-  ginia  in  1647.  As  this  experiment,  which  was 
amplon  26  Sept.  1843;  d.  Redhill,  Surrey.  36  continued  for  several  years,  was  an  utter  fail- 
April  1882.  He  studied  at  Queen's  College,  ure,  owing  probably  to  the  high  latitude  in 
Cambridge,  without  taking  a  degree,  and  in  which  the  seed  was  planted,  it  was  generally  be- 
186S  became  editor  and  proprietor  of  'Once  lieved  that  such  a  crop  could  not  be  grown  in 
a  Week.'  He  was  called  to  the  bar  in  1871  this  country  The  fact  that  this  was  an  error 
and  while  waiting  for  clients  he  became  London  was  discovered  accidentally,  in  1694.  when  a 
correspondent  for  the  Toronto  Globe,  His  vessel  bound  for  Liverpool  from  Madagascar, 
first  literary  success  was  with  the  novel.  'Ready  was  blown  so  far  out  of  her  course  that,  hav- 
Money  Mortiboy'  (187a),  written  conjointly  ing  been  somewhat  injured  by  the  storm,  it  was 
with  Walter  Besant.  The  novel  was  dramatized  decided  to  put  into  Charleston  for  repairs, 
and  produced  at  the  Court  Theatre  in  March  Among  those  who  boarded  the  vessel  was  Land- 
1874.  Other  novels  written  in  partnership  with  grave  Thomas  Smith,  and,  at  his  request,  the 
Besant  were  'With  Harp  and  Crown'  {1874)  ;  captain  gave  him  a  small  package  of  rough  rice 
'The  Son  of  Vulcan'  (1875):  'The  Golden  to  be  used  as  seed.  AlthonRh  little  faith  was 
■  Butterfly'    (1876);    'The   Monks  of  Thelema'  expressed   in    the   success   of  the    experimei^ 
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Smith  planted  it  in  prop«r  soil  in  lower  Carolina, 
and  his  enterprise  was  rewarded  by  the  growth 
of  a  crop  that  was  almost  sufficient  to  meet  the 
needs  of  the  entire  colony. 

From  that  day  the  success  of  the  rice  indus- 
try was  assured.  By  1707,  the  cultivation  of  rice 
had  extended  so  widely  that  no  less  than  17  ships 
sailed  from  Carolina  with  cargoes  of  this  grain, 
and,  during  the  lo  years  between  1730  and  I739i 
inclusive,  the  shipments  to  Great  Britain  and 
other  ports  amounted  to  rnore  than  223.787,000 
pounds.  In  1754,  the  exports  to  England  alone 
aggregated  over  100,000  barrels  of  un husked 
rice,  which  was  equivalent  to  ao.ooo.ooo  pounds 
of  the  cleaned  product,  and  jet  the  supply  that 
was  left  was  ample  for  home  consumption. 
From  that  time  until  1784,  the  yield  remained 
practically  the  same,  but,  in  that  year,  the  sys- 
tem of  water  culture  was  introduced,  an  innova- 
tion which  has  since  resulted  in  constantly  in- 
creasing crops. 

The  following  statistical  table  gives  a  clear 
idea  of  the  condition  of  the  industry  from  the 
beginning  of  the  19th  century  up  to  i5bo,  together 
with  necessary  information  regarding  the  pre- 
vailing tariffs.  For  the  sake  of  brevity  these  fig- 
ures have  been  grouped  in  periods  of  five  years, 
with  annual  averages.    The  table  is  as  follows : 

PWMHJCTtON  OF  FICE  IN  THE  UNITED  STATES  FOR 
105  YEARS,  1795  TO  1900,  WITH  TARIPT  RATES 
PREVAILIMG  FROM   1789  TO  1857. 
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Although  the  superiority  of  American  ri,.t 
was  a  well-established  fact  long  before  the  Civil 
War  the  success  that  planters  liave  attains] 
since  1865  has  been  indicated  in  a  better  qoaliiy 
of  rice.  In  the  old  days,  before  the  war,  vilw 
Ward's  famous  'long  grain  Carolina'  rice  his 
the  standard  of  perfection,  Georgia  and  iht 
Carolinas  were  the  only  States  in  which  riw  1 
was  grown  to  any  great  extent.  In  nearly  jl 
the  other  southern  States  its  cultivation  was  j 
merely  for  home  consumption.  Since  the  «ar. 
however,  there  has  been  a  change  in  these  condi- 
tions: Georgia  and  the  Carolinas  have  reiairxj  | 
their  rice  fields,  but  other  southern  States  have 
evinced  an  increased  interest  in  the  cultii-aii  n 
of  this  product,  Louisiana  and  Texas  being  pii- 
ticularly  notable  examples  of  the  gigantic  stridtj 
which  this  industry  has  taken. 

The  southern  rice  fields  upon  which  the  ht-i 
commercial  crops  are  grown  are  the  reclairrad 
cypress  swamps  and  the  tide-water  lands  alpn? 
the  coast.  Of  course,  many  of  the  finest  pbi:- 
among  the  marshes  higher  up  lli( 
ven  in  the  interior  upon  level  Itaa* 
situated  that  they  may  be  irrif^sitd 
In  nearly  all  of  these  plantations  ihc 
(ater  cultivation  is  followed,  in  iht 
of  the  tide-water  lands,  they  lie  alons  tht 
rivers,  above  the  meeting  of  fresh  and  salt  «»ier, 
in  such  a  position  that  they  may  be  flooded  aiia 
water  when  the  tide  is  high  and  drained  at  low 
tide.  Thoroughly  protected  by  dikes,  the  salt 
water,  which  is  so  fatal  to  the  rice,  cannot  reach 
them  from  below,  nor  can  freshets  sweep  ihtm 
from   above. 

The  serious  check  which  this  industry'  had 
received  during  the  war  was  not  forgotten  im- 
mediately upon  the  declaration  of  peace.  Lands 
there  were  in  plenty,  but  there  was  no  momj 
to  operate  them,  and  it  was  not  until  incidenia! 
protection  was  derived  from  the  tariff  thai  an' 
vigorous  attempt  was  made  to  rehabilitate  the 
old  plantations.  Since  that  time  the  greater 
advancement  has  been  made  in  Louisiana,  and, 
during  more  recent  years,  in  Texas. 

The  history  of  rice  culture  in  Louisiana  dal« 
back  to  1718,  hut,  during  all  the  years  prinr  W 
the  war,  this  industry  was  confined  chiefly  W 
the  parish  of  Plafjuemine.  Experience  hid 
shown,  however,  that,  in  Louisiana,  rice  wa?  1 
sure  crop,  upon  which  a  fair  orice  could  I* 
realized  (juickly  without  the  outlay  of  a  great 
amount  of  money,  and  so,  in  the  uncertain  days 
that  followed  1864.  it  was  to  rice  that  the  pi*"'- 
ers  turned,  with  the  result  that  a  crop  which 
had  never  been  able  to  do  more  than  suppiv  ' 
local  demand,  suddenly  sprang  into  a  position 
of  national  importance.  So  great  and  la.*n( 
was  this  impetus  that,  by  1875,  the  Stale  of 
Louisiana  was  furnishing  fully  .10  per  cent,  of 
the  total  yield  of  the  United  States,  while  01 
each  of  the  five  years  following  1880.  it  awr- 
aged  40  per  cent,;  1885,  60  per  cent.:  189a  o5 
per  cent. ;  1895.  75  per  cent.,  and  in  1900,  no  It's 
than  80  per  cent,  of  the  a^regale  production 
of  the  country.  In  fact,  the  rice  industn-  rn 
Loiu'siana  has  developed  to  such  a  man'eliws 
extent  during  the  past  30  years  that  a  statistical 
illustration  of  its  progress  is  as  important  as  it 
is  interesting.  Given  in  five-year  periods,  tins 
is  shown  on  the  folkmiiur  page. 

The  stride  that  is  shovm  in  1885  is  la^'T 
due  to  the  opening  of  an  entirely  new  area  W 
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JUcnoM  OF  RICE   IN  WUISIANA. 
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the  cultivation  of  this  product  This  portion 
of  the  State,  *hich  was  known  as  the  "Calcasieu 
Country"  section,  extended  from  the_  ACcha- 
falaya  Rivi 
the  V 


3  the  Sabine  Riv 


_s  the  opening  of  this  southw 
tion  of  Louisiana  that  tended  to  call  a. 
Texas  as  a  possible  rice-producit^  State,  There 
were  good  lands  in  plenty.  A!l  that  was  re- 
quired was  the  experiment,  for  when  it  was 
made  the  result  was  so  highly  satisfactory  that, 
although  there  was  practically  little  rice  grown 
in  Texas  prior  to  1900,  the  report  of  the  next 
five-year  period  will  show  such  a  complete 
change  in  the  situation  that  Louisiana  will  no 
longer  be  able  to  boast  of  having  raised  such 
an  enormous  percentage  of  the  aggregate  yield, 
and  as  both  southwest  Louisiana  and  Texas  offer 
a  most  promising  field  to  investors  who  are  able 
to  develop  the  lands  under  the  canal  system  of 
irrigation  there  is  little  reason  to  believe  that 
either  of  these  sections  of  the  country  have  com- 
menced to  show  "hat  marvels  they  can  perform 
as  the  great  rice-growing  centres  of  the  Union. 

Rice  Lake,  Wis.,  city,  in  Barro  County; 
on  the  Red  Cidar  River,  and  on  the  Chicago, 
Milwaukee  &  Saint  Paul  railroad ;  about  45 
miles  north  by  west  of  Eau  Claire.  It  is  in  a 
lumber  region  and  the  chief  industries  are 
connected  with  farm  and  lumber  products.  It 
has  public  and  parish  schools,  a  public  library 
and  private  business  schools.  Pop.  (est. ) 
3,100. 

Rice  Paper,  also  called  Kth  Paper,  and 
more  properly,  as  the  substance  is  not  derived 
from  rice.  The  product  of  a  small  tree,  lo  to 
15  feet  high,  known  botanicall^  as  Aralia 
(Fatsia)  papyrifera,  which  grows  in  many  por- 
tions of  Formosa.  Japanese  name,  Tsuso ; 
Chinese  name,  Tung  Tsao,  The  pith  is  ex- 
tracted by  breaking  the  bark  and  outer  woody 
portion,  and  forcing  out  the  cylindrical  core. 
Consul  Jas.  W.  Davidson  states  that  the  paper 
is  produced  by  skilfully  paring  these  cylinders 
of  pith  with  a  sharp  knife  as  they  are  rolled 
upon  the  surface  ot  a  tile  or  Other  hard  sub- 
stance that  will  serve  as  a  bed  plate,  the  thick- 
ness of  the  sheet  of  pith  paper  being  regulated 
by  the  angle  at  which  the  knife  is  held.  The 
sheets  are  put  under  heavy  pressure  for  a  time, 
and  are  finally  cut  inlo  squares  of  3J^  inches, 
and  packed  90  in  a  package.  There  are  three 
grades  of  the  paper,  which  is  chiefly  used  for  the 
manufacture  of  artificial  flowers,  and  also  for 
the  painting  of  small  fancy  pictures,  and  to  some 
ertent  for  sun  hats.  Tamsui  is  the  port  of 
(hipment,  and  as  high  as  28,000  pounds  have 


been   exported   in   a    single  year,   worth  over 
15,300  yen.    See  also  Paper. 

ChABLES    RlCHAKDS    DODCE. 

Rich,  Edmund.     See  Eduund,  Saint. 

Ricti  Hill,  Mo.,  city  in  Bates  County;  on 
the  Osage  River;  and  on  the  Kansas  City,  F.  S, 
&  M.,  and  the  Missouri  Pacific  R.R.'s ;  about  83 
miles  south  of  fCansas  City,  It  is  in  an  agri- 
cultural and  coal  region;  in  the  vicinity  of  the 
largest  coal  fields  in  Missouri.  Its  chief  indus- 
tries are  connected  with  the  mining  and  ship- 
ping of  coal.  It  has  vitrified  brick  works,  can- 
ning factories,  a  fotmdry,  distillery,  machine 
shops,  and  zinc  smelters.  It  has  an  extensive 
trade  in  coal,  farm  products,  canned  goods, 
and  brick.  The  principal  public  buildings  are 
the  churches  and  schools.  Fop.  (1890)  4,008^ 
(1900)4,053;    (1910)  4,180. 

Rich  Hoantain,  Battle  of.  After  the 
reverse  of  Col.  Porterfield  at  Philippi  (see 
PaiuPFi,  Engageubnt  at)  Qmi.  Lee  ordered 
Gen.  H.  A.  Wise  to  the  Kanawha  Valley  and 
Gen.  R.  S.  Gamett  to  the  Cheat  Mountain  re- 
gion. Gamett  was  to  relieve  Porterfield.  re- 
cover lost  groimd,  and  secure  control  01  the 
Baltimore  and  Ohio  Railroad.  With  one  regi- 
ment he  arrived  at  Huttonsville  on  14  June, 
where  he  found  Porterfield  with  about  1400  men. 
Leaving  Porterfield  at  Huttonsville  with  three 
companies  to  guard  bis  line  of  communication 
with  Staunton,  Garnett  marched  on  the  night  of 
the  15th  to  Beverly,  from  which  point  a  regi- 
ment, a  company  of  cavalry,  and  two  gims  were 
sent  by  the  Parkersburg  road  to  the  west  foot 
of  Rich  Mountain,  seven  miles  west  of  Beverly, 
(jamett,  with  the  other  regiment,  two  guns,  and 
a  company  of  cavalry  pushing  on  to  Laurel  Hill, 
the  northern  extension  of  Rich  Mountain,  17 
miles  northwest  of  Beverly.  These  positions 
were  regarded  as  the  gates  to  northwestern  Vir- 
ginia, and  both  were  strongly  fortified.  By  I 
July  Gamett  had  nearly  4.000  men,  incltiding 
his  reserve  at  Beverly  and  Huttonsville. 

Gen.  McClellan  arrived  at  Grafton  23  June, 
and  prepared  to  expel  the  Confederates  from 
their  positions  and  to  enter  the  Shenandoah 
Valley.  He  had  ao,ooD  men;  s.ooo  along  the 
line  of  the  Baltimore  and  Ohio  Railroad;  a 
brigade  of  over  3,000  and  a  battery,  under  Gen. 
T.  A.  Morris,  were  stationed  at  Philippi ;  and 
by  2  July  the  main  column,  under  his  ovm  im- 
mediate command,  was  concentrated  at  Bnck- 
hannon,  24  miles  west  of  Beverly,  This  column 
of  over  10,000  men,  with  12  guns,  was  organized 
into  three  brigades,  under  Gens.  W.  S,  Rose- 
crans  and  N.  Schleich,  and  Col.  R,  L.  McCook. 
On  2  July  Gen.  J.  D.  Cox  was  ordered  to  cross 
die  Ohio  with  a  brigade,  and  co-operate  with  Mc- 
Qellan  by  moving  up  the  Kanawha  Valley 
against  Gea  Wise.  On  6  July  Morris  was 
ordered  to  march  his  brigade  from  Philippi  to 
within  a  mile  and  a  half  of  Garnett's  position  at 
Laurel  Hill,  and  on  the  9th  McClellan  had  the 
three  brigades  of  his  own  column  at  Roaring 
Creek,  two  miles  from  the  west  foot  of  Rich 
Mountain,  where  Lieut.  Col.  John  Pegram  was 
intrenched,  with  1,300  men  and  four  guns.  Prep- 
arations were  made  to  assault  Pegram  in  front 
with  Rosecrans'  brigade,  on  the  morning  of  the 
nth,  but  on  the  evening  of  the  lOth  Rosecrans 
learned  that  Pegram's  rear  coold  be  reached  by  a 
difiicult  route  around  his  left,  and  proposed  to 
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do  it  with  his  brigade.  To  this  McOellan  aa-  taken  by  Morris  at  the  fords  of  Chtxt  RWcr. 
sented.  It  was  arranged  that  Rosecrans  should  at  noon  of  the  13th,  and  killed  in  a  rearguard 
march  at  daybreak  of  the  nth,  with  about  1,900  figfit  at  Corrick's  Fori  His  army  coniinued 
men,  gain  the  road  in  Pegram's  rear,  march  the  retreat  through  Red  House,  Greenland,  and 
down  it  and  attack,  and  that  at  the  sound  of  the  Petersburg  to  Monterey.  McQellan  occupied 
engagement  in  rear  WcCiellan  would  attack  in  Beverly  on  the  izth  and  Huttonsvilie  on  the 
front.  Rosecrans,  after  a  very  hard  march,  made  14th,  and  pushed  his  advance  to  the  summit  of 
the  turning  movement,  and  coming  to  the  road  Cheat  Mountain.  Leaving  a  force  on  Che^t 
i^ut  3  P.M.,  unexpectedly  came  under  fire  of  Mountain  and  at  HuttonsviUe  he  returned  to 
musketry  and  artillery  and  was  checked.  Pegram  Beverly  on  the  i6th.  A  few  days  later  Mc- 
had  been  warned  of  danger  to  his  rear,  and  dur-  Cldlan  was  called  to  Washington  and  assigned 
ing  the  morning  had  sent  two  detachments  to  to  the  command  of  the  troops  for  the  defense 
Hart's  farm,  at  the  summit  of  the  mountain,  with  of  the  city.  On  I  November  he  became  com- 
Mai.  J.  A.  De  Lagnel  in  command,  who  took  mander  of  the  Army  of  the  United  States,, 
with  him  a  gun  ol  his  battery,  and  threw  up  His  short  and  successful  campaign,  with  that 
breastworks  for  his  310  men.  Rosecrans  at-  of  Gen.  Cox  up  the  Kanawha  Valley,  settled 
tacked,  was  at  first  repulsed,  and  it  was  not  until  the  fate  of  West  Virginia,  stimulated  the  Union 
after  a  sharp  engagement  of  nearly  two  hours  men  in  their  effort  to  form  a  new  government, 
that  he  succeeded  in  driving  the  Confederates  and  finally  resulted  in  the  dismembennent  of 
from  position,  just  as  Pegram  was  approaching  Virginia  and  the  formation  of  the  new  State  of 
with  reinforcements  and  another  gun,  A  part  West  Virginia.  Consult:  "Oflficial  Records,* 
of  the  reinforcements  became  involved  in  the  Vol.  II.;  The  Century  Company's  'Battles  and 
defeat,  and  Rosecrans  captured  the  two  gmis.  Leaders  of  the  Civil  War,*  Vol.  I. 
Nothing  had  been  heard  from  McQellan,  and  E.  A,  Cabman, 
knowing  that  a  considerable  body  of  Confed-  Richard  I,  king  of  England:  b.  Oxford 
crates  was  stiU  near  him,  Rosecrans  directed  his  8  Sept  1157;  d,  Chaluz,  France,  6  April  iigg. 
men  to  He  on  their  arms  until  morning.  Rose-  He  was  the  3d  son  of  Henry  II.  of  England 
crans  lost  12  killed  and  49  wounded.  The  Con-  and  Eleanor  of  Aquitaine  and  while  an  infant 
federates  had  made  a  gallant  fight,  with  a  loss  was  betrothed  to  Alice,  a  daughter  of  Louis 
of  40  to  45  killed  and  about  25  wounded.  The  VU.  of  France.  Made  duke  of  Aquiuine  in 
noise  of  the  engagement  had  been  heard  in  Mc-  boyhood,  he  took  part  in  the  rebellion  of  his 
Oeilan's  ranks,  and  he  prepared  for  an  attack  brothers  against  his  father,  who  at  different 
in  front,  but  the  long  continuance  of  the  ar-  times  attempted  to  deprive  Richard  of  his  pos- 
tillery-fire  on  the  mountain,  and  some  cheering  sessions,  and  even  planned  to  exclude  him  from 
in  Pegram's  camp,  impressed  him  that  it  had  the  succession  to  the  crown  in  favor  of  the 
gone  badly  with  Rosecrans,  and  the  attack  was  younger  son  John.  In  1189,  in  conjunction  with 
not  made,  and  near  night  he  withdrew  his  troops  Philip  Augustus  of  France,  he  waged  war  on 
beyond  Roaring  Creek.  At  daybreak  of  the  12th  his  father  and  compelled  Henry  II.  to  acknow- 
Rosecrans  found  that  the  Confederates  had  dis-  ledge  his  right  lo  the  throne.  Two  days  after 
appeared  and,  marching  down  the  mountain,  he  the  conclusion  of  peace  Henry  II.  died  at  Chinon 
entered  Pegram's  abandoned  camp,  taking  two  (6  July  ii8g).  In  September,  he  was  crowned 
more  guns,  with  some  sick  and  wounded,  and  king  at  Westminster  and  immediately  began 
as  nothing  was  seen  of  McClellan,  he  sent  him  preparations  for  a  crusade  to  the  Holy  Land, 
word  of  what  he  had  been  doing  and  where  he  in  fulfilment  of  a  vow  made  two  years  before. 
was.  To  raise  money  for  the  expedition  he  sold  fiefs 
The  forces  engaged  with  Rosecrans  on  the  and  offices,  surrendered  to  William  the  Lion 
mountain  top  succeeded  in  passing  around  his  of  Scotland  the  suzerainty  over  that  country 
right  during  the  night  to  Beverly,  where  they  and  increased  the  burden  of  taxation.  Pro- 
were  joined  by  the  44th  Virginia,  and  the  re-  ceeding  through  France  he  joined  the  army 
treat  was  continued  through  HuttonsviUe  and  of  the  French  king  at  Messina  where  he  be- 
across  Cheat  Mountain  to  Greenbrier  River,  came  involved  in  a  conflict  with  Tancred,  king 
and  then  to  Monterey.  Pegram  abandoned  his  of  Sicily,  in  the  course  of  which  the  English 
works,  intending  to  follow  his  detachment  to  king  made  himself  master  of  Messina,  The 
Beverly,  but  in  the  darkness  his  column  was  intrigues  of  Philip  Augustus  brought  on  enmity 
i}roken  up,  part  reaching  that  plaoe.  Pegram  between  the  two  sovereigns  and  Richard  repu- 
led  the  remainder  to  join  Gamett,  inarching  all  dialing  his  betrothed,  Alice,  sister  of  the  French 
day  of  the  izth,  and  halting  at  night  in  the  king,  secured  the  hand  of  Berengaria  of  Na- 
valley  six  miles  north  of  Beverly.  There,  hear-  varre,  who  joined  him  at  Cyprus  where  they 
ing  that  Gamett  had  retreated  northward,  and  were  married.  After  he  had  conquered  the 
that  McCellan  was  at  Beverly,  and  seeing  no  island  and  seized  its  treasures  he  joined  the 
chance  of  escape,  he  sent  to  McClellan  an  offer  crusading  army  before  Acre  (8  June  1190). 
of  surrender.  This  was  accepted,  and  next  Between  the  English  and  the  French  bitter 
morning  Pegram  surrendered  30  officers  and  feelings  now  prevailed  and  at  one  time  hostili- 
nearly  500  men.  Garnett,  at  Laurel  Hill,  in-  ties  were  threatened.  Acre,  nevertheless,  was 
formed  of  the  disaster  that  had  befallen  Pegram  taken  by  the  crusaders,  and  in  August  Philip 
on  the  nth,  abandoned  his  works  after  dark,  sailed  for  Europe.  War  with  Saladin  (q.v.) 
and  retreated  toward  Beverly,  When  within  was  renewed  on  account  of  Richard's  atrocious 
five  miles  of  the  place,  at  daybreak  of  the  rath,  massacre  of  2,700  Mohammedan  prisoners.  At 
he  received  erroneous  information  that  McCiel-  Arsuf,  7  September,  Richard  won  a  decisive 
lati  had  already  occupied  it,  whereupon  he  re-  victory  and  in  spite  of  prolonged  negotiations 
traced  his  steps  and  retreated  north  toward  moved  on  Jerusalem,  arriving  in  December  1191 
Saint  George  and  West  Union,  hoping  to  escape  within  a  very  short  distance  of  the  city.  He 
by  the   Northwestern  Turnpike,  but  was  over-  fell  back  to  Ascalon  where  the  contest  between 
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Guy  of  Lusignan  and  Conrad  of  Monferrat  for  outbreak  of  the  celebrated  Peasants'  Revolt  in 

the  kingdom  of  Jerusalem  was  productive  of  1381.       (See    Tyleh    Insurhection.)     Richard 

dissensions    among    the    crusaders.      A    second  displayed    great    presence    of   mind    in    dealing 

advance  on  Jerusalem  met  with  ill  success  and  with  the  insurgent  forces  near  London,  and  to 

in    August    iig2,    Richard    concluded    a    three  his  bearing  was  largely  due  the  speedy  supprea- 

Cirs'  truce  with  Saladin  and  left  the  Holy  sion  of  the  revolt,  which  was  directed  largely 
nd,  having  made  no  conquest  beyond  that  against  John  of  Gaunt.  In  1382  he  married 
of  Acre.  Shipwrecked  in  the  Adriatic,  he  at-  Anne  of  Bohemia  and  about  the  same  time 
templed  to  make  his  way  disguised  through  sought  to  free  himself  from  the  control  of 
Germany,  but  was  taken  prisoner  near  Vienna  Parliament  hy  building  up  a  party  of  his  own 
by  his  enemy,  the  Duke  of  Austria,  who  handed  with  Robert  de  Vere,  Earl  of  Oxford,  and 
him  over  to  the  Emperor.  Brought  before  the  Michael  dc  la  Pole,  Earl  of  Suffolk,  as  a  nu- 
imperial  diet,  Richard  pledged  himself  to  a  ran-  deus.  Richard  thereby  came  into  conflict  with 
som  of  150^00  marks  and  received  his  English  John  of  Gaunt  who  in  1386  departed  for  France. 
kingdom  as  a  fief  from  the  Emperor,  The  in-  The  leadership  of  the  opposition  fell  to  the  un- 
fiuence  of  the  French  king  and  Richard's  own  scrupulous  Duke  of  Gloucester,  the  youngest 
brother  was  effectual  in  prolonging  the  English  of  the  king's  uncles.  In  1387  Parliament,  eon- 
king's  imprisonment.  Liberated  in  March  1194  trolled  by  Gloucester,  demanded  the  dismissal 
he  landed  in  England  in  the  same  month  and  of  the  chancellor  de  la  Pole,  and  of  Oxford,  who 
was  crowned  a  second  time.  John  was  forced  had  been  made  Marquis  of  Dublin  with  sov- 
to  submit  and  Richard,  collecting  all  the  money  ereign  rights  in  Ireland,  and  though  the  king 
he  could  for  a  war  with  Philip  of  France,  sailed  refused  to  yield,  he  was  compelled  to  accept  a 
for  Normandy  in  May.  The  contest  which  committee  of  11  appointed  by  Parliament  with 
dragged  on  for  five  years  presents  lillle  that  is  extensive  power  of  government  for  a  period  o! 
noteworthy,  and  in  January  1199  peace  was  one  year.  Suffolk  was  dismissed.  When  Rich- 
made.  While  besieging  the  castle  of  Chalur,  ard  set  himself  to  overthrow  the  committee,  the 
held  by  a  vassal  with  whom  Richard  disputed  Duke  of  Gloucester  and  the  earls  of  Arundel, 
the  possession  of  a  newly  found  treasure,  the  Derby,  Nottingham  and  Warwick,  took  up  arms, 
king  was  wounded  by  an  arrow  and  died  in  marched  on  lx)ndon,  demanded  the  trial  of  five 
his  tent.  Richard  1.  owes  his  fame  to  the  of  the  king's  principal  advisers  on  the  charge 
glamor  with  which  legend  has  surrounded  his  of  treason,  and  brought  about  their  condemna- 
name  as  the  typical  warrior  of  the  Middle  tion  iw  Parliament.  Forced  to  submit  for  a 
Ages.  As  a  king  he  did  nothing  for  England;  time,  Richard  succeeded  in  throwing  ofl!  his 
his  great  passion  was  war,  and  the  only  re-  uncle's  authority  in  1389  and  for  the  ensuing 
deeming  features  in  a  character  of  violence  and  eight  years  ruled  with  moderation  and  in  peace. 
ferocity  are  a  certain  naive  magnanimity  and  He  had  not  abandoned,  however,  his  views  on 
the  splendid  courage  which  gained  him  even  in  the  absolute  authority  of  Icings  and  had  not 
his  lifetime  the  title  of  Coeur  de  Lion,  'Lion-  forgiven  the  party  of  Gloucester  for  their  perse- 
hearted.'  The  legend  which  recounts  how  cution  of  his  former  supporters.  In  1^7  Glou- 
Richard  immured  in  an  Austrian  prison  was  cester,  Arundel  and  Warwick  were  seized,  and 
discovered  by  his  favorite  minstrel,  Blondel,  a  packed  and  intimidated  Parliament  condemned 
who  had  wandered  throughout  Europe  singing  the  three  to  death.  Arundel  was  executed,  and 
his  songs  outside  of  castle  walls,  dates  from  the  Warwick  imprisoned.  Before  sentence  could 
second  half  of  the  i3fh  century.  Richard  figures  be  carried  out  on  Gloucester,  news  of  his  death 
prominently  in  Scott's  'Ivanhoe'  {1820);  and  came;  that  death  was  probably  a  violent  one. 
'The  Talisman*  (1&25),  and  in  Maurice  Hew-  The  earls  of  Derby  and  Nottingham  were  spared 
lett's  'Richard  Yea  and  Nay.'  Consult  Stubbs,  and  raised  to  the  dignities  of  Duke  of  Hereford 
•Early  Plantagenets'  (sth  ed.  1886) ;  Nomte,  and  of  Norfolk.  Extensive  powers  were  sur- 
History  of  the  Angevin  Kings'  (i»7) ;  rendered  by  Parliament  to  the  king  and  hia 
Archer,  'Crusade  of  Richard  I-'  (1889)  ;  Round,  triumph  was  complete.  A  quarrel  between 
'Feudal  &igland*  {1895);  Stubbs,  "Constitu-  Hereford  and  Norfolk  led  to  their  banishment 
tional  History  of  England,'  Vol.  L  (6th  ed.  from  England  in  1388  and  on  the  death  o£  Here- 
1897).  ford's  father,  John  of  Gaunt  Richard  seized 
the  Lancastrian  estates.  In  May  he  went  to 
Richard  11^  king  of  England:  b.  Bor-  Ireland  for  the  settlement  of  the  affairs  of  that 
deaux  6  Jan.  1367;  d.  Pontefract,  Yorkshire,  country  and  Hereford  seized  the  opportunity 
February  1400.  He  was  a  younger  son  of  the  of  invading  England,  ostensibly  for  the  purpose 
Black  Prince  and  a  grandson  of  Edward  HI.  of  recovermg  his  estates.  When  Richard  landed 
and  succeeded  to  the  throne  on  the  death  of  his  in  England  m  August,  he  found  himself  aban- 

Eandfather  in  June  1377,  at  a  time  when  Eng-  doned  by  his  followers  and  Henry  of  Lancaster 
id  was  suffering  from  the  effects  of  the  black  in  possession  of  power.  On  19  August  he  gave 
death,  the  demoraliiing  results  of  the  war  with  himself  up  to  Henry  at  Flint  in  Wales.  He  was 
France  and  the  misgovernment  by  faction  that  brought  to  London  and  on  29  September  re- 
marked the  latter  part  of  the  reign  of  Edward  signed  the  crown  in  favor  of  Henry,  who  on 
III.  The  young  king  was  placed  under  the  the  following  day,  took  the  royal  title  with  the 
control  of  a  council  in  which  his  uncle,  John  consent  of  Parliament.  Richard  was  sentenced 
of  Gaunt,  Duke  of  Lancaster,  exercised  a  pre-  to  strict  imprisonment  and  was  removed  to 
dominant  and.  on  the  whole,  pernicious  influence.  Henry's  castle  of  Pontefract  There  he  died. 
Popular  disaffection,  fed  by  the  ill  success  of  probably  by  violence,  though  his  body  was 
the  government  in  repelling  attacks  on  the  part  publicly  exposed  to  refute  the  charge.  Richard 
of  the  French  and  the  Scots,  was  intensified  by  was  a  patron  of  Chaucer  and  Gower  and  was 
the  increasing  burden  of  taxation.  The  imposi-  favorably  inclined  to  the  teachings  of  Wyclif. 
tion  of  a  new  capital  tax  in  1380  led  to  the  Consult  Walton,  'Richard  IL>   (1864)!  Stubbs. 
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Vol.  II.  powers  and  bid  fair  to  become  one  of  EngJand's 

.   ._.  --^-,-  ablest  rulers;  undeniable,  too,  however,  are  his 

Di^t.o~)  FT     »  u;  »„_.-^,i   .,,1..     t,.  ct,..u^  ruthless  ferocity  and  total  lack  of  moral    coo- 

.„™^,^,'.J  tS™  .fi'S  '«^     7,  u  "oosnts..    Consult:  'Leliers  and  Papm  of  ,he 

based  on  xiolmsneds  'Lhronicle'  and  narrates  > ^.■.j_       /n  n     c    ■       ^on,  ,\      t-  ». 

th=  ,tory  of  the  .nppl.nling.  on  the  thron.  of  fiu'-M       ki?vi        .  f  J'^'i   ?  iS^.' 

c-„™Ur..<    «f   tu=       i^i,      11  J    D-  I A    IT     u        The  New  Chronic  es  of  England  and  France' 

bngland,   of    the    weak-willed    Richard    II.,   by  f  igu)  -  Waloole    'Historic  Doubts  on  the  Life 

S?.S!'S',;,S5lt,i^i?ffl,Sic.ito,S'  !rl''-r,K%'?'"fyr]in'?',';s,o'^ 

T°hio'b">n."/nt:»s thUsr :^^  te-^is^^f oS-Sc-hL^tn? iSLits^. 

ItieoDaid.     11  IS  now  and  then  seen  upon  the  f-i,  tt-_. ; i  d     ;        ir„i    <f    /.o i     i-_-  5 

stage  but  much  less  often  than  'Richard  III.,'  L'^^    n'if''""L  R^VJ^'^f  R    l'  i  ??i  \ '  ,^^f 

'King  John'  or  'Henry  IV.>  ner.    Life  and  Reign  of  Richard  III.'    (1898J. 
Richard     III.,     a     historical     drama      by 

Richard  III.,  king  of  England:  b.  Pother-  Shakespeare,  the  last  of  a  closely  linked  group 

ing   Castle   in    Northamptonshire,   Z   Oct.    1452;  of  historical   tragedies.     It  was  printed   anony- 

d.     Bosworth,     Leicestershire,     22     Aug.      1485,  niously  in  1599,  but  in  the  next  year  it  appeared 

He  was  the  youngest  son  of  Richard,  Duke  of  with  Shakespeare's  name.     For  nearly  two  ccn- 

York,  and  upon  the  accession  of  his  brother  to  turies,  or  from  1700  to  1876,  Gibber's  alteTation 

the  throne  as  Edward  IV.  he  was  created  Duke  of  the  text  was  the  only  version  seen  upon  the 

of  Gloucester  and  received  the  grant  of  exten-  stage,  but  in  the  last  named  year  Edwin  Bixith 

«ve    lands    with   the   office   of   admiral.      With  restored   the   Shakespearian   version.     By   some 

Edward   he  ficd  to  Holland   in   1470,  and   with  authorities  the  play  is  supposed  to  have  been  a 

him  returned  in  the  following  year,  commanding  completion  and  alteration  by  Shakespeare  of  an 

the   Yorkist   vanguard   against   the   Lancastrian  earlier   play  by   Marlowe  on   the  same  subject. 


t  Barnet  and  Tewkesbury,  where  he  dis-     It  is  still  a  popular  play  on  the  boards. 

Anguished    himself   by    his    courage    and    skill.  fficbwd   PlBntogenet.   plan.tai'e-net,    Eaml 

There,  too,  He  gave  signs  of  his  innate  ferocity.    ^^    Cornwall,    titular    emperor    of    Germany, 


by  his  execution  of  the  Lancastrian 


younger  son  of  King  John  o£  England :  b.  Win- 


WrMtandothOT     Tht  jnnrte,  of  Edward  ^^„,        Hamp.hite.   5   Jan.   laog;   d.   Kirkkun 

Pnnce  oWalei  after  Tewktsbnty,  and  that  of  L,„„hi,,^  3  Aptd   laya.     He  fought  against 

Heniy  Vl    ,n  the  Tower  are  also  ajcribed  to  p„         ,„  ^^  „,  ^-^  t„,j„  Henry  III, 

htm       Kichard    beeatiie    grand-chamherlam    of  „„,  „„  ,  ^„^^  „  Palest™,  and  on  his  re- 

J."fcf;„fj0.™;?'"<5,i'.r.',,.;^r°S:  '•"".  ».  England   m.  ,343   agai„    asslst^l  his 


daughter  of  Warwick,  fell  into  violent  dispui 
with  his  brother  Clarence  who  was  the  husband 


brother  in  a  war  against  France,  but  v 

1 .       ,       i.       -—/  -  -J    .r  "i "/^i sfler  deprived  of  his  French  domain  Guienne. 

ftr  tl:^X"k^J.^L^rL'l  S^""h"    1«  '^56  he  was  chosen  emperor  of  Germany  by 


in  1478,  for  which  Gloucester  cannot  be  made  ^  faction  while  tlie  opposing  party  decUred 
directly  responsible,  greatly  enriched  the  latter.  Alfonso  X.  emperor.  hT  wis  crowned  king 
Jr"  ..  ■  0^""*  lieutenant-general  of  the  ^f  the  Romans  in  1257.  but  was  unable  to  obuin 
north  and  in  1482  carried  on  a  victorious  cam-  en^^^,  recognition  though  he  exercised  all  the 
paign  in  Scotland.  Edward  IV.  died  m  April  eights  of  a  sovereign.  In  .264  he  returned  to 
1483  ieainng  Richard  as  guardian  of  his  _i3-year-  Englano  tc  assist  his  brother  and  was  takes 
old  son  Edward  and  protector  of  the  kingdom,  prisoner  at  tlie  battle  of  Lewes,  13  May  1264. 
Richards  first  move  after  secunng  possession  He  returned  to  Germany  in  iz68.  held  a  diet  at 
ofthe  king  was  to  seize  the  queen-mothers  rel-  Worms  in  1269,  after  which  he  returned  to 
atives,  who  were  soon  after  sent  to  execution  England.  He  was  one  of  the  ablest  and  wealth- 
Lord  Hastings,  who  at  first  sided  with  Richard  j^^t  princes  of  his  day 

but  showed  signs  of  disaffection  at  his  ambi-  Consult:  Lorenr.  'Deutsche  im  13.  und  14. 
tiousschemes  was  likewise  nut  out  of  the  way.  Jabrhundert'  (1863-7);  Schirrmacher.  <Die 
With  the  aid  of  the  Duke  of  Buckingham  Rich-  j^zten  Hohenstauffen'  (1871) ;  Koch,  'Richard 
ard  began  open  y  to  work  for  the  crown  ^.,  Cornwall  1209-1257'  (1888). 
Doubts  were  cast  on  the  legitimacy  of  Edward  _.  ,  .-,..:  .  ,  ,  , 
rV.'s  children  and  in  June  a  subservient  Parlia-  .,.^'='"',1  ^^^^  ?,.  I^'^'oncal  novel  by 
ment  asked  Richard  to  assume  the  crown-  This  Wmston  Churchill,  published  m  1900.  It  is  a 
he  did  26  June,  though  the  coronation  did  not  f^?'?  °j  ^^  Revolutionary  period  and  the  hero, 
teke  place  till  6  July.  Soon  after  the  young  Richard  Carvel,  spends  his  early  life  in  M-ry- 
sons  of  Edward  IV.  were  done  to  death  in  l""^-  ^^"'^  ^^  '=  brought  up  by  his  grand- 
prison.  Buckingham  now  began  to  plot  against  ^her  an  ardent  supporter  of  Kmg  George. 
Richard  and  in  October  stirred  up  an  insur-  pe  climax  of  the  story  is  reached  in  a  brilliant 
rection  in  Wales  and  the  southern  counties,  but  description  of  the  victopr  o!  the  Bon  Homme 
the  movement  collapsed  and  Buckingham  was  R'chard  over  the  Serapis,  in  which  battle  Car- 
sent  to  the  scaffold  (2  Nov.  1483).    Wore  than  a  ^«'  '^  severely  wounded. 

year  of  peace  followed  during  which  Richard  Richard  of  Cirencester,  sis'e-ter.   English 

acquired  much  popularity  by  his  wise  legislative  chronicler   of  the    14th  century.     All    that   is 

measures   and   energetic   administration.      Early  known  of  his  life  is  that  he  entered  the  Benedic- 

in  August  14SS.  Henrv,  Earl  of  Richmond,  Lan-  tine  monastery  of  St.  Peter's,  Westminster,  and 

castrian  claimant  for  the  throne,  landed  in  Eng-  was  there  in  1350 ;  that  in  1391  he  obtainedper- 

land,  and   Richard  going  to  meet  him  was  de-  mission  from  his  abbot  to  make  a  visit  to  jeru- 

feated  and  slain  at  Bosworth  Field,  after  a  dis-  salem;   and   that  he   died   in   his   monastery  in 

play  of  heroic  valor.    The  popular  qonceptbn  of  1400  or  1401.     He  is  the  author  of   'Speculum 

him  as  a  dwarf  and  hunchback  rests  on  no  good  Historiale  de  Gesiis  Regom  Anglise,'   »  com- 

authority.     Undeniably  he  was  a  man  of  fine  pilation  from  other  chronicles,  giving  an  a 
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of  the  kings  of  England  from  447  to  to66.  I^Iis  Richards,  Thomas  Addison,  author  and 
name  is  best  known,  however,  in  connection  with  artist;  b.  London  3  Dec.  18a);  d.  Annapohs  29 
a  forgery  of  the  18th  century.  In  1747  Charles  June  1900.  He  came  to  tlie  United  Stales  in 
Bertram,  an  EngUsh  teacher  in  Copenhagen,  1831  and  settled  in  Georgia.  He  studied  art 
wrote  to  the  well  known  English  antiquary,  at  the  National  Academy  in  New  York  and  with 
Stukeley,  that  a  friend  of  his  had  a  manuscript  Daniel  Huntington,  and  at  an  early  age  began 
work  on  Roman  Britain,  by  a  monk  named  writing  and  illustrating  for  publication.  He 
Richard  of  Westminster,  and  a  transcript  of  the  organized  the  Woman's  School  of  Design  at 
MS.  was  subsequently  forwarded,  with  a  few  Cooper  Union  in  1859  and  was  its  first  director, 
lines  in  facsimile.  The  author  was  soon  identi-  In  1868  he  became  professor  of  art  in  the  Uni- 
fied with  Richard  of  Cirencester,  who  henceforth  vcraity  of  the  City  of  New  York  and  after  25 
passed  for  the  writer  of  a  valuable  I-alin  treatise,  years  service  was  made  professor  emeritus.  He 
<De  Situ  BrilanniT.'  The  work  was  published  was  a  constant  exhibitor  at  the  National  Acad- 
m  Copenhagen  in  1757  and  passed  as  authentic  emy  of  Design,  became  an  associate  in  1848,  an 
until  B.  B.  Woodward,  librarian  of  Windsor  academician  in  1851,  and  was  member  of  the 
Castle,  exposed  tlie  forgery  in  1866.  council  and  corresponding  secretary  1852-92.  In 
Richard  Roe.  See  Doe,  John.  the  early  '50s  he  was  a  frequent  contributor 
Richards,  rich'ard;,  Charlea  Brinckerho£E.  °J  P'^lures  and  text  to  'Harper's  Magazine,> 
American  engineer  i  b,  Brooklyn,  N.  Y.,  23  Dec.  describing  in  his  articles  scenes  in  the  United 
1833.  He  was  educated  privately,  and  for  many  S^aWs  and  the  homes  of  American  authors.  His 
years  was  superintendent  of  the  Colt's  Arms  landscape  paintings  produced  m  many  parts 
Company  at  Hartford.  He  occupied  a  similar  «'  •"s  United  States  and  Europe  are  illuslra- 
post  with  the  Southwark  Foundry  and  Machine  ^'"^  ^?,Y"^'  "'^^  "^^^iyS/  ^f  *=?  "'«  author 
Company  at  Philadelphia  in  1880^  was  consult-  and  illustrator  of  <The  American  Artist* 
ing  engineer  for  numerous  public  buildings  and  (1848);  'Georgia  lllustrated>  (1851):  'Ro- 
since  1884  has  filled  the  chair  of  mechanical  jnance  of  American  Landscape';  "Summer 
engineering  at  Yale.  He  invented  in  1861  the  Stones  of  the  South';  'Pictures  and  Painters.' 
indicator  for  steam-engines,  which  bears  his  Richards,  William  Trost,  American  artist: 
name;  was  one  of  the  United  States  expert  b. Philadelphia,  14  Nov.  1833;  d.  Newport,  R.I. , 
commissioners  at  the  Paris  Exposition  in  i88g,  8  Nov.  1905.  He  first  studied  under  Paul  Weber 
and  prepared  a  large  share  of  their  official  re-  and  in  1855  went  abroad  for  observation  and 
port;  and  is  a  member  of  various  American  and  study  in  Italy  and  Paris,  establishing  a  studio 
European  scientific  societies.  He  was  editor  in  Philadelphia  in  1856.  In  his  landscapes  he 
of  engineering  and  technical  terms  in  Web-  adopted  the  minute  method  of  drawing  charac- 
stera  'International  Dictionary.*  teristic  of  the  English  Pre-Raphacliies,  though 
Richards,  Ellen  Henrietta  SwaUow,  Amer-  he  resembled  them  in  no  other  respect,  his 
icanchemist  and  educator;  b.  Dunstable,  Mass.,  subjects  _  being  transcripts  rather  than  com- 
3  Dec.  1842.  She  was  graduated  from  Vassar  P?sed  pieces.  His  greatest  success  was  m 
in  1870.  from  the  Massachusetts  Institute  of  his  .  marines  where  he  carefully  studied  the 
Technology  in  1873.  and  in  1875  was  married  motion  O'  waves  in  storm  anrt  ':a'Tii.  He 
to  Robert  Hallowell  Richards.  She  has  been  P^"""''  ""'""'^'"s  ^"biects  along  the  Atlantic 
t  the  Massachusetts  Institute  of  f^^-^}-  ^P-'fl^.J!".^   ^.^Z^^^'^.T'^Ai^ 


Technology  ,in«  1876.  i.  chmi.t  of  tht  Man-  '""Ij     Hs   ratab.tod.  at   the   Eoy.l  Ac«l™y. 

nfacturm'    Mottal    Fire    Insor.nct    Compatty.  London,  at   the  Pans  Salon  and    the  vanouj 

•lid  ii  also  a  spedaliat  m  ™ter  analyjii.    She  4""E"P   Expoiii.on..    He  wa.  a  ntembet  of 

has  published  <Chemi!try  of  Cooking  and  Oean-  "J^-^"""""'    ,*="'""'.°'u  °"'«°-,u^M  ,T 

;„,,)    /,aa^i  .    itu=    r/^*   ^i   t  :„i^^t     /lOnn^  -  Of  n  s  water-color  marines  hangs  in  the  Metro- 

ing'    (tSJz);    'Ihe    Lost   of   Living'     (1H99)  ;  r^u,.„  m,,.„,—    ■«,„■  Vnrlr 

'Air,  Water,  and  Food*  (igoo) ;  etc.  P°"'^"  Museum,  New  York. 

Richards,  Heniy  Brinlejr,  Welsh  pianist  Richardson,  rich'ard-son,  Abhy  Sage, 
and  composer:  h.  Carmarthen,  Wales,  13  Nov.  American  lecturer  and  author;  b.  Massachusetts 
1819;  d.  London  1  May_  1885-  He  was  educated  14  OcL  1837;  d.  Rome,  Italy,  5  Dec.  1900.  She 
at  the  Royal  Academy  in  London,  gained  a  high  was  married  to  Daniel  MacFarland,  and  in  1866 
position  as  a  pianist  and  became  a  director  and  made  her  debut  as  an  actress.  In  1868  she  was 
professor  at  the  Academy.  He  made  a  specialty  divorced  from  MacFarland  and  was  engaged  to 
of  Welsh  music  on  which  he  frequently  lee-  marry  Albert  Dcane  Richardson  (q.v.)  when 
titrcd,  and  won  popularity  by  his  compositions  he  was  shot  by  her  former  husband  in  1869, 
which  inchide  pianoforte  pieces,  part  songs,  She  was  married  to  Richardson  a  few  days  he- 
songs,  orchestral  pieces,  etc.  His  works  in-  fore  his  death  and  then  retired  from  the  stage, 
elude :  'Overture  in  F  minor,  for  Orchestra'  afterward  devoting  herself  to  lecturing  and  writ- 
(1840);  'The  Harp  of  Wales'  (1863);  'God  ing.  She  made  several  adaptations  of  plays 
Bless  the  Prince  of  Wales'  (t863);  'Let  the  from  the  French  and  her  last  work  was  a  dram- 
Hdls  Resound'    {1873)  ;  etc.  atization   of   Weyman's    'Sophia.'      Her   works 

Richards,  Laura  Elizabeth  Howe,  Ameri-  m':'"''*:  ,'Stories  from  Old  English  Poetry' 
can  writer  of  juvenile  fiction:  b.  Bosfon  1850.  <'«?'>•  -^ '',^«  betters'  (1^3);  'Abelard 
She  is  a  daughter  of  Mrs  Julia  Ward  Howe  and  Heloise'  (1884);  etc.  In  collaboration  with 
(q.v,).  and  was  married  in  1871  fo  Henry  Rich-  J;""  F^mss  she  adapted  the  plays:  'The 
ards  of  Cirdiner,  Maine,  where  she  has  since  "'^^  <>•  Jennico'  and  'The  Colonial  Girl.' 
resided.  Among  her  numerous  popular  works  Richardson,  Albert  Deane,  American  jour- 
are:  'Tlie  Joyous  Story  of  Toto*  (1885);  nalist:  b.  Franklin,  Mass..  6  Oct.  18.13;  d.  New 
'Qneen  Hddegarde'  (TS89I ;  'Captain  January'  York  2  Dec.  1869.  He  w.ns  a  war  correspondent 
(1890) :  'Three  Margarets'  (1897) ;  'The  for  the  New  York  Tribune  during  the  Civil 
Green  Satin  Gown'  (1903).  War  and  while  trying  to  run  the  batteries  of 
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Vicksburg  in  1863  was  taken  prisoner  and  held  graphical  Synopsis  of  the  Ante-Nicene  Fathers* 

for  18  months.    He  was  shot  by  Daniel  Mac-  (1S87);  'Classifications,  Theoretical  and  Prac- 

Farland  26  Nov.  i86q  and  died  a  few  days  later.  ticaP  (1901). 

His   miscellaneous   writings   were   published   by  Richardaon,     Henry     Hobaon,     American 

his  widow,  Abby  Sage  Richardson   (q.v.),  with  architect:  b    Parish  of  St.  James,  La.,  ag  Sept, 

the   title    'Garnered    Sheaves'     (1871).   and   his  jgjg;  d.  Boston  27  April  1886.     He  was  gradu- 

other  works  include:   'The  Field,  the  Dungeon,  ated  at  Harvard   in   1859  and   in  the  following 

and  the   Escape'    (1865);   'Beyond   the   Missis-  year  went  to   Paris  and  entered   the   Ecole  des 

sippi*   (1866):   'A  Personal  History  of  Ulyssts  Beaux    Arts.     Throughout   his    student   life   in 

S.  Grant'   (1868)  ;  etc.  _  Paris  he  worked  under  Uie  instruclion  of  L.  J. 

Richardson,  Sir  Benjamin  Ward,  English  Andre,  and  when  his  private  fortune  was  swept 

physician:   b.   Somcrby,   Leicestershire,   31    Oct.  away   by    the    Civil    War   lie    secured    through 

1828 ;  d.  London  21   Nov.   1896.     He  was  edu-  Andre's    friendship   an   appoinlment    in    a   gov- 

cated  at  Anderson   College.  Glasgow,  and   St.  ernment  ofSce  in  Paris,     In  1865  he  returned 

Andrews   University,   and   in   1855   removed   to  to  the  United  States  and  located  his  business  in 

London  and    for   three   years   was   lecturer   on  New    York.      His     first    commission,    received 

medical  jurisprudence  at  the   School   of   Medi-  in  October  1866,  was  for  building  the  Church  ot 

cine,  in  Grosvenor  Place,  and  until  1865  lecturer  the  Unity  in  Springfield,  Mass.     The  design  of 

on   physiology.      Sanitary   reform   and   melhods  this  church  is  the  only  instance  of  his  follow- 

of  producing  aniesthesia  were  llie  two  fields  in  ing    Gothic    models;    and    this,    which   may    in 

which  he  was  especially  interested.     Of  the   14  general   terms   be  typical   of  the   English   Rural 

anicsthelics  that  he  brouglit  into  use  methylene  Gothic,  yet  presents  certain  independent  features 

bichloride   is    most   widely   known.      He   inlro-  that    show    the    practical    bent    of    his    mind. 

duced  the  ether  spray  for  local  anesthesia,  and  Shortly  afterward  he  built  the  Boston  &  Albany 

the  lethal   chamber   for   the   humane   extinction  railroad    office    in    the    same    city    and    Grace 

of  the  life  of  animals.     He  also  discovered  the  Church  in  West  Medford.     In  October  1867  he 

properties    of   amyl    nitrite    and    introduced    a  formed    a    partnership    with    Charles    Gambrill 

number  of  bromides  and  other  substances  into  which   lasted    until    October    1878.     The   works 

use  by  the  medical  profession.    He  was  a  strong  of   this   period,    which  .inclode    several    of   his 

advocate   of   total    abstinence   from   tile   use   of  more    important    ones,    and    especially    Trinity 

alcohol,  on  the  ground  that  its  power  as  a  drug  Church    in    Boston,    were   projected    under   the 

required  the  greatest  caution  in  its  use.     Aside  firm   name,   though   with   few   exceptions   were 

from  his  scientific  writing  he  produced  biogra-  the    conceptions    of    Richardson.     In    1870    the 

phies,    plays    and   poems.      The    "Asclepiad,"    a  commission   was   received   to  build   the   Brattle 

series  of  original  researches  in  the  science,  art  Street   Church    in    Boston    and   the   design   he 

and  literature  of  medicine,  was  written  entirely  produced,    Romanesque    in    general    character, 

by  himself  and  appeared  quarterly  from  1884  to  may  be  regarded,  however,  as  rather  transitional 

i8gs.      Besides    works    already    mentioned    he  to  that  style  that  he  worked  in  so  consistently 

wrote  'Diseases  of  Modern  Life'   (1876)  ;   'Na-  in   the   latter   part   of   his   life,   and   which   re- 

tional  Health'    (i8go)  ;   etc.  ceived  its  first  confirmation  in  the  North  Church 

Richardson,  Charles,  English  philologist:  of  Springfield  built  by  him  in  187a.    The  Brat- 

b.  London  5  July  1775;  d.  Feliham,  Middlesex,  ««    9"'*1'    Church,    now   known   as   the    first 

6  Oct  1865.    He  studied  law,  but  early  turned  Baptist  Church,  has  a  fine  tower  ornamented 

his  attention  to  literary  pursuits  and  afterward  ^.'ow  »''«"??"  'read e  by  a  bold  sculptured 

opened   a   school   at   Qapham.     He   was   pen-  fr>«e     The  church  itsdf  is  meffective  m  re- 

sioned  in  1852.     His  works  include:   'Illustra-  ^P^^  ">  'he  relations  of  its  general  masses  with 

lions  of  English  Pliiiology'  (1815);  'New  Die-  this  superb  tower    and,  its ,  acoustic  properties 

tionary  of  the  English  Language'   (1837)  I  'On  bemg  imperfect,  the  work  is  judged  a  partial 

the  Study  of  Languages'   08S4)  !  etc         _  '"  Trinity    Church    in    Boston    was    begun    in 

Richardson^    Char  ea    Francis,    American  jg      ^„^  fj^i^hed  in  1877.    This  church  shows 

educator:   h.   Hallowell,    Maine^ag   May    1851.  ^he   perfection   of   his   individual   style   evolved 

He    was   graduated    from   Dartmouth    in    1871,  j^om   his   study   of   the   Romanesque   churches 

was  editor  of  the  New  York   'Independent*   in  ^f   southern   France.      It   is   cruciform   in   plan. 

1872-8,    of   the    Philadelphia    'Sunday    School  ^ut  its  distance  from  apse-wall  to  facade  is  only 

Times'    m   l8;8^.  and  of   'Qjod  Literature,'  ^bout  39  feet  in  excess  of  the  distance  between 

New  York,  in  1880-2.    Since  1882  he  has  occu-  (i,e  t„o  walls  of  the  transepts.    This  innovation 

pied  the  chair  of  English  at  Dartmouth      He  )„  church  arehitecture  has  had  9  powerful  effect 

has  published:   <A   Primer   of  American  Liter-  ^^^^  subsequent  designs.    After  Trinity  he  pro-, 

ature'     {1878);    'The    Cross,'    poems    (1879)  ;  juced  only  two  other,  and  these  comparatively 

'The    Choice    of    Rood's'     (1^1);     'American  unimportant    churches,    though   be   entered    the 

Literature   1607-1885'    (1886-8);    'The   End  of  competition  for  the  Cathedral  Church  at  Albany. 

the  Beginning'    (1896);  etc.  _  His   subsequent  work  was   in  the  designing   of 

Richardson,    Ernest    Cushing,     American  municipal    or    commercial    structures,    and    of 

librarian:  b.  Wobuni.  Mass.,  ^  Feb.  i860.     He  these  the  one  by  which  he  wished  to  be  judged 

was  graduated  from  Amherst  in  1880  and  from  was   the   Allegheny   County   Buildings  -    Courl- 

Harlford  Theological  Seminary.     In  1883-90  he  house  and  Jaii,  of  Pittsburg,  Pa.     Thi.^e  stri.-,- 

was  professor  and  librarian  at  the  latter  institu-  tures,   however,   he   did   not    live   to   see   cum- 

tion  and  since  i8go  has  been  librarian  at  Prince-  pleted.     Other   buildings   designed   hy  him   are 

ton.      He    was    American    editor    of    Bemer's  Sever   Hall,   and   the   Law   School   of  Harvard 

'Jahresberichte  d.  Geschichtswissenschaft' ;  cril-  University;   the   City  Hall   at  Albany;  parts  of 

ical   editor  of    'Hieronymiis   w.    Gennadius   de  the  New  York  State  Capitol  at  Albany,  in  which 

Viris   Inlustribus'    (1896);    and  wrote;    'Bio-  he  was  associated  with  Leopold  EidlitzandFred- 
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erick  Law  Olmsted,  his  individual  work  being 
Uie  Senate  chamber,  the  Governor's  room,  the 
Court  of  Appeals  chamber  and  the  Western 
staircase;  the  Chamber  of  Commerce  at  Cin- 
cinnati and  the  Field  Building  at  Chicago. 
Other  buildings  such  as  stores,  railway  stations, 
public  libraries  and  private  dwellings  were  de- 
signed by  him.  Consult:  Van  Rensselaer, 
*Henry  Hobsoa  Richardson,  and  His  Works* 
(1888). 

Kichardson,  Sm  John,  Scottish  naturalist 
and  Arctic  explorer:  b.  Dumfries,  Scotland,  5 
Nov.  1787;  d,  Lancrigg,  near  Grasmere,  Scot- 
land, 5  June  1865.  He  was  educated  at  the 
University  of  Edinburgh  and  in  1807  entered 
the  navy  as  assistant  surgeon.  In  1819  he  was 
appointed  surgeon  and  naturalist  to  Sir  John 
Franklin's  expedition  to  Hudson  Bay  and  the 
Coppermine  River.  He  was  appointed  surgeOn 
of  the  Royal  Marines  at  Chatham  in  1824,  but 
accompanied  Franklin  on  his  second  Arctic  ex- 
pedition in  1825,  resuming  his  duties  at  Chatham 
in  1827.  He  was  knighted  in  1846  and  in  1848 
set  out  with  Rae  in  search  of  Franklin.  The 
iearch  was  fruitless  so  far  as  finding  trace  of 
Franklin,  but  Richardson  gained  valuable  in- 
formation concerning  the  physical  conditions  of 
North  America.  In  1855  he  resigned  his  posi- 
tion as  surgeon  to  the  Hasler  Hospital  at  Gos- 
port,  which  he  had  held  since  1838.  He  was 
author  of  the  articles  "Ichthyology"  and  "Frank- 
lin* for  the  Encyclopedia  Britannica;  Vols.  I. 
and  HI.  of  *Fauna  Bore ali -Americana ;  and  also 
published :  'A  Voyage  Through  Rupert's  Land 
and  the  Arctic  Sea>  (1851);  <The  Polar  Region> 
(1861);  etc. 

Richardson,  Leander,  American  journalist: 
b.  Cincinnati  28  Feb.  1856.  He  has  been  en- 
gaged on  various  leading  newspapers,  was 
editor  of  the  'Dramatic  News>  in  1891-6,  on 
the  editorial  staff  of  the  New  York  Morning 
Telegraph  1896-1900,  and  is  now  (1906)  editor 
of  the  'New  York  Inquirer.''  He  has  adapted 
several  plays  and  operettas  from  the  French  and 
has  written:  'The  Dark  City';  'As  Ye  Sow>; 
the  plays:  'The  Millionaire';  'Under  City 
Lamps' ;  etc. 

Richardson,  Rufus  Bjram,  American  arch- 
leologist:  b.  Westtord,  Mass.,  18  April  i&c;. 
He  was  graduated  from  Yale  in  1869,  studied 
divinity  at  Yale  1869-72,  and  at  Berlin  1812-74. 
He  was  professor  of  Greek  at  the  University 
of  Indiana  1880-2,  and  at  Dartmouth  1882-95 
and  since  the  year  last  named  has  been  director 
of  the  American  School  of  Classical  Studies  at 
Athens,  Greece.  He  has  edited  /Eschines'  'Ora- 
tion Against  Ctesiphon'  (1889) ;  and  contributed 
frequently  to  the  'American  Journal  of  Arch- 
■Jeology'  (1892-1902).  He  wrote  'Vacation 
iDays  in  Greece'   (1903). 

Richardson,  Samuel,  English  novelist:  b. 
Derbyshire,  i68g;  d.  Parson's  Green,  near  Lon- 
don, 4  July  1761.  Up  to  the  age  of  50  the  life 
of  Richar^on  was  not  only  uneventful,  but  un- 
distinguished. The  son  of  a  joiner  of  the  bet- 
ter class,  who  had  moved  from  London  owing 
to  circumstances  vaguely  connected  with  Mon- 
mouth's rebellion,  there  is  no  clear  evidence 
that  he  ever  had  more  than  what  he  calls 
•common  school  learning."  His  father's  means 
did  not  permit  him  to  take  orders,  but  as  a 


to  an  early  taste  for   reading,  he 

,  when  the  family  returned  to  the  metropolis, 
apprenticed  to  John  Wilde,  an  Aldersgate 
street  printer.  Here  he  exhibited  the  usual 
traits  of  the  e:\emplary  apprentice ;  proceeded, 
in  due  course,  compositor,  corrector,  overseer, 
and  master;  and,  as  in  duty  bound,  eventually 
married  his  employer's  daughter.  Fiom  Fleet 
street,  where  he  first  began  business,  he  moved 
to  Salisbury  Court  (now  square)  ;  set  up  news- 
papers and  books;  worked  on  the  publications 
of  the  Society  for  the  Encouragement  of  Learn- 
ing; and  advanced  generally  in  an  industrious 
career.  His  first  wife  dying  in  1731.  he  mar- 
ried again,  his  second  wife  being  the  sister  of 
James  Leake,  a  Bath  bookseller.  Children 
were  borne  to  him  by  both  his  wives ;  but  he 
was  well  past  middle  life  before  he  had  ac- 
quired any  literary  reputation,  although  he  had 
long  been  known  to  his  friends  as  what  Gold- 
smith calls  "a  dab  at  an  index,"  a  clever  com- 
piler of  opportune  prefaces  and  "honest  dedi- 
cations,* and,  above  all,  a  copious  and  inde- 
fatipible  letter- writer. 

This,  from  his  childhood,  had  been  his 
hobby.  As  a  boy  he  was  the  chartered  secre- 
tary of  all  the  love-sick  girls  in  the  neighbor- 
hood ;  as  a  printer's  apprentice  he  had  cor- 
responded voluminously  with  a  gentleman  who 
was  a  "master  of  the  epistolary  style ;"  and  it 
is  characteristic  of  the  qualities  he  afterward 
developed  as  a  novelist,  that  his  communica- 
tions were  always  of  the  moral  or  improving 
order.  Out  of  these  things  arose  his  first  liter- 
ary effort.  Two  bookseller  friends,  Rivington  and 
Osborn,  suggested  to  him  the  preparation  of  a 
model  letter- writer.  Richardson  at  once  went 
farther  by  proposing  that  the  letters  should 
teach  those  concerned  to  think  as  well  as  write. 
Such  was  the  origin  of  the  little-known  volume 
of  'Familiar  Letters'  issued  in  January,  1741, 
Before  it  was  finished,  one  of  the  model  epis- 
tles, coupled  with  the  recollection  of  some- 
thing he  had  heard  some  20  years  before, 
led  him  to  the  composition  of  a  story,  also  in 
letters,  dealing  with  the  triumphs  of  chastity 
in  humble  life.  The  idea  rapidly  grew  into  the 
famous  'Pamela;  or.  Virtue  Rewarded'  (1740), 
which  not  only  obtained  an  immediate  and  unex- 
ampled sue  cess,  but,  by  superadding  to  the  patient 
realism  of  Defoe  a  power  of  minute  mental  analy- 
sis which  Defoe  did  not  possess,  set  a  new  fashion 
in  fiction.  It  is  this  latter  quality,  together  with 
the  transfer  of  the  fable  from  the  impossible 
land  of  heroic  romance  to  the  very  probable 
region  of  ordinary  life,  which  gives  the  Salis- 
bury Court  printer  his  claim  to  have  invented 
the  novel  of  sentimental  analysis  as  opposed 
to  the  novel  of  manners.  Despite  the  moral 
proiissions  of  'Pamela'  many  of  its  scenes 
arc  needlessly  indelicate;  and  the  final  union 
of  the  heroine  to  the  man  who  has  repeatedly 
attempted  her  ruin  is  unpleasant, —  £0  say  noth- 
ing of  the  fact  that  there  is  a  sordid  air  of 
calculation  about  the  virtue  she  so  vigilantly 
preserves.  But  dealing,  as  the  story  did,  with 
real  people  in  a  real  way,  in  what  was,  more- 
over, a  dead  season  of  letters,  the  book's  success 
is  not  surprising.  Fine  ladies  raved  about  it 
in  public  places.  Qergymen  praised  it  from  the 
pulpit.  Pope,  sincerely  or  insincerely,  de- 
clared it  'would  do  more  good  than  many  vai- 
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umes  01  sermons,*  and  the  voices  of  the  con- 
linuer  and  parodist  were  speedily  heard   in  the 

Of  the  inevitable  sequel,  'Pamela's  Conduct 
in  High  Life,>  by  John  Kelly  i)i  the  "Universal 
Spectator.'  nothing  need  be  said,  save  that  it 
forced  Richardson  upon  a  continuation  of  his 
own,  now  deservedly  neglected.  But  among 
the  numerous  publications  prompted  by  'Pame- 
la's' more  assailable  side,  two  in  particular  re- 
Juire  to  be  mentioned.  One  was  'An  Apology 
or  the  Life  of  Mrs,  Shamela  Andrews,'  a 
clever  but  very  gross  attack  upon  the  inner 
morality  of  the  heroine.  Richardson  himself 
attributed  this  to  Fielding,  as  did  other  of 
his  contemporaries ;  but  Fielding  is  never  known 
to  have  acknowledged  it.  Ten  months  later 
Fielding  issued  'Joseph  Andre\7S,'  which  at 
all  events  set  out  with  the  open  intention  of 
burlesquing  Richardson,  although  its  writer 
promptly  abandoned  this  inadequate  motive 
with  the  development  of  more  important  char- 
acters than  Pamela  Booby,  a  name  which,  both 
in  'Shamela'  and  'Joseph  Andrews,'  is  cruelly 
filled  in  from  Richardson's  hero,  'Mr.  B." 
Either  of  these  performances  was  sufficient  to  be 
a  thorn  in  the  side  of  'Pamela's'  sensitive  au- 
thor. But  probably  the  worst  thorn  of  all  was 
the  success  of  Fielding's  'Tom  Jones,'  which 
appeared  not  long  after  Richardson's  next  novel 
of   'aarissa.' 

'Clarissa;  or  the  History  of  a  Young  Lady,' 
usually  misnamed  'Clarissa  Harlowe,'  was  pub- 
lished in  1747-8,  in  seven  volumes  and  three 
instalments.  The  story,  which  deals  with  the 
"Distresses  that  may  attend  the  Misconduct 
both  of  Parents  and  Children  in  Relation  to 
Marriage,"  is  an  intensely  tragic  one.  The 
heroine,  a  very  pure  and  beautiful  woman,  is 
deliberately  hunted  down  by  a  relentless  se- 
ducer, whose  eventual  death  at  the  hand  of  her 
guardian  only  faintly  satisfies  poetical  justice. 
But  in  this  hook  Richardson  rises  to  the  height 
of  his  powers.  Encumbered  by  a  story  to  be 
told  in  letters,  and  trammelled  with  his  own 
prolixity,  he  nevertheless  contrives  to  hold  his 
readers  fascinated,  not  only  with  the  fortunes 
of  his  heroine,  hut  with  the  individuality  of 
her  despicable  but  dazzling  pursuer,  who  is 
drawn  with  surpassing  dexterity.  The  inter- 
mittent mode  of  publication  added  flame  to  the 
public  interest  in  the  issue ;  and  the  writer  was 
bombarded  with  appeals  for  a  'happy  ending.* 
As  to  this,  he  showed  more  artistic  fortitude 
than  might  have  been  expected.  Imperfect  as 
his  education  had  been,  he  had  learned  from  the 
'Spectator'  that  to  'make  virtue  and  innocence 
happy  and  successful*  was  to  defeat  one  of 
the  great  ends  of  tragedy,  'the  raising  of  com- 
miseration and  terror  in  the  minds  of  the  au- 
dience." So  Clarissa  Harlowe  dies  elabor- 
ately of  a  broken  heart ;  and  her  history  re- 
mains a  masterpiece. 

By  this  time  Richardson  was  nearing  60, 
and  might  reasonably  have  held  his  hand.  But 
the  welcome  accorded  to  Fielding's  'Tom 
Jones.'  coupled  with  the  importunities  of  his 
coterie  of  lady  friends,  soon  engaged  him  in 
a  third  effort,  the  object  of  which  was 
to  delineate  a  model  good  man  and  fine  gentle- 
man combined.  This  was  the  'History  of  Sir 
Charles    Grandison'    (1753-4),    a   book   which 


still  hc^  its  admirers,  though  it  does  not  by 
any  means  attain  the  tragic  level  of  'Clar- 
issa.' That  the  hero  of  such  a  work  should  lie 
something  of  a  prig  is  inevitable;  but  he  has 
many  estimable  qualities  which  are  not  ridicu- 
lous; and  he  is  surrounded  by  a  bevy  of  fe- 
male worshippers  who  are  drawn  with  un- 
questionable skill.  Neither  Clementina  nor 
Harriet  Byron  could  have  been  conceived  by  an 
inferior  artist  It  is  easy  to  make  fun  of  the 
little  printer's  superexcellent  central  t\gL*re;  but 
there  must,  in  spite  of  his  long-windedness,  have 
been  something  in  the  personage  who  could 
attract  the  admiration  of  both  Ruskin  and  the 
Master   of   Balliol. 

Beyond  a  very  popular  paper  in  Johnson's 
'Rambler,'  Richardson  wrote  nothing  more 
of  importance.  He  continued  to  prosper  in  his 
business,  made  money,  became  Master  of  the 
Stationers'  Company,  and  eventually  Law 
Printer  to  the  King.  He  was  a  nervous,  in- 
offensive, sensitive  valetudinarian,  delighting  in 
the  stimulus  of  feminine  adulation  rather  than 
in  the  robust  criticism  of  his  own  sex.  His 
style  is  hopelessly  pedestrian  and  diSuse;  but 
it  has  an  extraordinary  cumulative  power  which 
attracts,  and  by  degrees  detains,  the  persever- 
ing reader.  His  faculty  of  minute  imagination 
is  wonderful ;  and  he  gradually  acquired  an  ex- 
traordinary insight  into  the  workings  of  the 
female  heart  The  English  fiction  which  follow- 
ed developed  itself  on  somewhat  different  lines; 
but  it  is  impossible  to  deny  to  him  the  credit  of 
inaugurating  the  novel  of  sentimental  analysis, 
which  for  a  time  became  the  fashion,  even 
more  in  France  and  Germany  than  in  England. 

Bibliography.—  Richardson's  life  has  been 
written  by  Mrs.  A.  L.  Barbauld,  'RIemoir'  pre- 
Pxed  to  'Correspondence'  (6  vols..  1804);  by 
Mi=s  C.  L.  Thomson  (igoo),  and  by  Austin 
Dobson,  'English  Men  of  Letters'  C1902). 
Consult  also  Scott's  'Lives  of  the  Novelists' 
(1823);  Mrs.  Oliphant,  'Blackwood's  Maga- 
zine' (March,  1869) ;  H.  D.  Traill,  'Contem- 
porary Review'  (October,  1883),  and  Teste's 
•Jean  Jacques  Rousseau'  etc.  (iS^s).  There  are 
editions  of  his  novels  by  Rev.  E.  Mangin 
(1811);  Sir  Leslie  Stephen  { 188,1 1 ;  Mrs,  Mc- 
Kenna  {1901),  and  Prof.  W.  L,  Phelps  of  Yale. 
There  are  several  portraits  of  Richardson  by 
the  painter  Joseph  Highmore. 

Austin  Dobson, 
Author  of   'Life  of  Richardson,'    etc. 

Richelieu,  Armand  Je«n  du  Plessis,  arman 
zhon  dii  ples-se  rish-le-e,  Eng.  resh'loo,  Cardi- 
nal, Due  HE,  French  prelate  and  statesman :  b. 
Paris,  according  to  Jal,  who  cites  a  register  of 
baptism,  9,  not  as  usually  stated,  5  Sept  1585; 
d.  Paris  4  Dec.  1 642.  He  was  originally 
destined  for  the  profession  of  arms  but  his 
brother,  Alphouse,  having  resigned  the  bishopric 
of  Laqon,  this  was  bestowed  on  him  by  Henry 
IV.  (1606).  He  obtained  from  the  pope  a  dis- 
pensation allowing  him  to  accept  the  office 
though  under  age,  and  on  16  April  1607  was 
consecrated  by  the  Cardinal  de  Givry  in  pres- 
ence of  the  pope  himself  (Paul  V.).  For  sev- 
eral years  he  devoted  himself  to  the  duties  of 
his  see,  reforming  abuses,  and  laboring  for  the 
conversion  of  Protestants.  But  his  ambition 
alwavs  made  him  turn  his  eyes  toward  the  court, 
and  having  come  to  Parts  in  1614  es  deputy  of 
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the  clergy  of  Poitou  to  the  States- Genera!  he  lieu's    downfall.     Saint   Simon    represented    to 

managed  to  insinuate  himself  into  the  favor  of  the  king  the  services  of  Richelieu  and  the  im- 

the   queen-mother,    who    obtained    for   him    the  possibility   of   dispensing   with   bis   aid.     Louis, 

post  of  grand- almoner,  and  in  j6i6  that  of  sec-  therefore,     ordered     him     to     Versailles,     and 

relary  of  state  for  war  and  foreign  affairs.     On  assigned  him  apartments  in  the  palace  directly 

the  disgrace  of  the  queen-mother   (1617)   Riche-  below  his  own.     This  day   (lO  Nov.   1630),  on 

lieu    fell   with   her,   and   was   banished   first   to  which  the  hopes  of  the  queen  and  of  the  cardi- 

Biois  and  then  to  Avignon.     In  1620  he  man-  nal's    enemies    were    disappointed,    was    called 

aged   to   effect   a    reconciliation   between    Mary  the    "Day    of    the    Dupes"     ("la    Journee    des 

of  Medici  and  her  son  Louis  XIIL     On  5  Sept  Dupes").     Tlie  queen-mother  was   banished   to 

1622  he  obtained  through  her  influence  the  car-  Compiegne,    her    friends    removed    from    place, 

dinal's  hat,  and  on  19  April  1624  was  admitted  and    some   of   them   thrown    into   the    Bastille, 

into  the  council  of  state.    No  sooner  was  Riche-  This  step,  and  tlie  almost  total  annihilation  of 

^ieu    secure    in   his    high    post    than    he    began  the  privileges  cf  the  parliaments  and  the  clergy, 

systematically  to  extend  the  power  of  the  crown  excited  all  classes  against  the  despotic  admin- 

by   crushing   the   Huguenots   and  overthrowing  istration    of    the    cardidal,    and    the    discontent 

tlie  privileges  of  the  great  vassals,  and  to  in-  broke  out  in  numerous  risings  and  conspiracies, 

crease  the  influence   of   the  French  monarchy  which,  however,  were  not  only  suppressed  by 

by  undermining  that   of  the   Hapsburgs,  both  the  prudence  and  vigor  of  his  measures,  but 

beyond  the  Pyrenees  and  in  Germany.     Louis  also  contributed  to  the  furtherance  of  his  plans, 

'^III.,  sensible  of  the  energy  of  his  minister,  and  gradually  rendered  the  royal  power  entirely 
favored  his  plans,  though  he  always  showed  absolute.  In  1632  the  royal  arms,  directed  by 
a  dislike  for  the  man,  whom  he  would  gladly  Richelieu  (in  the  previous  year  raised  to  the 
have  destroyed  had  he  been  able  to  govern  rank  of  duke),  suppressed  the  rising  in  favor 
without  him.  The  Huguenots  had  for  a  long  of  the  Duke  of  Orleans,  the  king's  brother, 
time  resisted  the  royal  power ;  and  bloody  in-  to  which  the  Duke  of  Montmorency  had  been 
surrections,  in  several  preceding  reigns,  had  induced  to  lend  his  support.  Even  those  whom 
arisen  from  their  struggles  in  their  attempts  to  the  king  priialely.  favored  were  obliged  to  yield 
gain  political  and  religious  power.  The  wis-  to  the  all-powerful  minister,  and  paid  with  their 
dom  and  mildness  of  Henry  IV.  had,  indeed,  lives  for  their  rashness  in  venturing  to  oppose 
assuaged  the  excitement  of  the  contending  him,  as  in  the  instance  of  Cinq-Mars,  who  in 
parties,  but  his  reign  was  too  short  to  extin-  1642,  had  entered  into  a  conspiracy  against  him, 
guish  the  fires.  Richelieu  resolved  to  crush  the  which  the  king  was,  not  without  reason,  believed 
weaker  by  the  aid  of  the  stronger  party,  and  to  have  favored.  While  the  minister  was  thusV.^, 
thus  to  deprive  those  who  should  be  disposed  to  extending  the  power  of  the  crown  at  home  he 
resist  his  schemes  of  their  main  prop.  The  did  not  neglect  the  aggrandizement  of  the  mon- 
rallying-point  of  the  Huguenots  was  Rochelle;  archy  abroad.  The  Thirty  Years'  war  gave 
and  Richelieu  neglected  no  means  to  make  him  an  opportunity  of  elTecting  this  object, 
himself  master  of  that  city.  In  the  celebrated  The  same  man  who  pursued,  with  the  great- 
siege  of  Rochelle  he  commanded  the  army  in  est  severity,  the  Protestants  in  France,  employed 
person.  all  the  arts  of  negotiation,  and  even  force  of 
Rochelle,  supported  by  England,  from  which  arms,  to  protect  the  same  sect  in  Germany, 
it  continually  received  supplies,  held  out  for  a  for  the  purpose  of  humbling  the  house  of 
long  time  against  all  the  efforts  of  the  cardinal ;  Austria.  In  the  early  stages  of  the  war  lie 
and  the  hope  of  reducing  it  was  already  nearly  subsidized  Count  Mansfeld.  Subsequently  Gus- 
abandoned,  when  Richelieu,  by  the  erection  of  tavus  Adolphus,  king  of  Sweden,  the  great 
an  immense  mole,  cut  off  the  communication  bulwark  of  religious  liberty  in  Germany,  re- 
by  sea,  and  finally  compelled  it  to  surrender  ceived  aid  of  every  kind  from  Richelieu  as  long 
by  famine  (1628).  It  would  be  a  mistake  to  as  he  was  not  in  danger  of  becoming  formidable 
see  in  this  war  that  Richelieu  waged  against  to  France;  but  when  the  brilliant  victories  of 
the  Huguenots  an  example  of  religious  inioler-  Guslavus  gave  the  cardinal  reason  to  consider 
ance,  for  although  this  would  have  been  quite  his  power  as  more  dangerous  than  that  of 
in  keeping  with  the  spirit  of  his  time,  Richelieu  Austria  he  abandoned  that  prince  in  the  midst 
was,  with  respect  to  this  matter,  in  advance  of  his  successes.  The  war  which  he  undertook 
of  his  age.  He  destroyed  the  political  conse-  against  Spain,  and  which  continued  till  1650. 
quence  of  the  Huguenots  as  a  separate  body  put  France  in  possession  of  Catalonia  and 
within  the  state,  but  by  the  Peace  of  Alais  or  Roussillon,  and  the  separation  of  Portugal  from 
Edict  of  Grace,  which  concluded  the  war  (June  Spain  was  effected  by  his  assistance  (1640). 
1629),  he  left  them  liberty  of  worship  and  Richelieu  must  be  allowed  to  have  deserved 
equality  of  civil  rights,  and  throughout  his  the  character  of  a  great  statesman ;  he  cannot 
ministry  employed  fliem,  with  other  citizens,  be  denied  the  glory  of  having  raised  the  power 
in  the  army,  the  magistracy,  and  offices  con-  of  the  sovereign  in  France  to  its  highest  pitch ; 
nected  with  the  revenue.  During  the  continu-  but  he  was  proud,  arrogant,  and  vindictive.  He 
ance  of  this  war  Richelieu  had  taken  various  was  a  patron  of  letters  and  art,  and  founder  of 
steps  in  pursuance  of  the  other  main  end  of  the  French  Academy  and  the  Jardin  des  Planies. 
his  internal  policy,  the  overthrow  of  the  power  Louis  XIII.  died  a  few  months  after  him:  but 
of  the  great  nobles.  In  1626  he  ordered  the  in  the  long  reign  of  Louis  XIV.  the  effects 
demolition  of  all  those  feudal  fortresses  which  of  Richelieu's  policy  were  yet  visible.  Richelieu 
could  not  he  used  for  the  defense  of  the  fron-  was  the  putative  author  of  'Memoires'  relating 
tiers,  and  which  were  a  perpetual  menace  to  to  the  years  1632-5;  'Maximes  d'Etat  ou  Testa- 
the  crown.  The  next  step  was  the  removal  ment  Politique  du  Cardinal  de  Richelieu'  ;  and 
from  court  of  the  queen-mother  who  had  be-  'Journal  du  Cardinal  de  Richelieu.'  The 
come  hostile,  and  endeavored  to  obtain  Riche-  first    two    are    doubtful,    the    last    spuriouSr 
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